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ABPR3,4 Health Safety, and Environment JABGRIMM

KPI Y2022

Knowledge Sharing of Safety & Environment from Incident Case

Incident case assessment 2019-2021 Safety & Environment Month Activity =

[FsurfiqTierel agprr.s 2019 s 2021 frunmmsanazrumacnive]
- ooa -
A ¥ @ @m &8 % 7 % @ oW Wom oW W oa FIUINHLDITINTIAITY

Il ABFR1 [ ABPR2Z @ ABPR3 @ ABPR4 [l ABPRS

31/10/2022

19/10/2022

EP1: Vehicle & Contracter Control
EP2: Environment Impact

EP3: Safety Awareness

EP4: Fire & Chemical Leak

EP5: Equipment Failure

KPI Action plan

Amdata B.Grimm Power (Rayong) 324 Co., Lid

ABPR3,4 Health Safety, and Environment AP

KPI Y2022

Environmental Awareness Promotion

Study, and sharing environmental knowledge. Environmental conservation project of employee Environment Conservation Project Contest.
Target : at least one project/ABPR

VDO Sharing on ABPR group line

Environment Conservation Project

AludsnBui rmtuwncan 7
RSN W Project
4 4

1% prize: lasemsaamslily €T Make-Up

2 2 prize: lassmaaaduausoudorngdaanans
37 prize: Inssmsaanagaiiiondsaunuion

Taomsaa sa.n151ila CBD(Continuous
Blowdown)
ABPR1,2 ABPR3,4 ABPRS

KPI Action plan

Amata B.Grimm Power (Rayong) 384 Co., Ltd
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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 ABPRA4.
0 N/A Closed.
1
N/A Terminal point adjacent to workshop
i building was added in clause 3.
B 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
NIA Annexure — [Iwas organized for easy to
) see and understand.
% 0 N/A Closed.
1
1 ABPR3,4:(MTK) Noted and added.
pls addition for HRSG local control building
g 2 | NA Closed.
3
- 1 Each Noted and added.
2 N/A Closed.

No. | Rewv. 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
4 |[ABPR3.AMTK) 7 Noted and modified.
HRSG local control building for unit1
2 T2 [na 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
1 ABPR3,4:(MTK) Noted and modified.
HRSG local contral building for unit2
I Ta 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. | Rewv. CUSTOMER COMMENTS REPLYS AND EXPLANATION
3
1 ABPR3,4:(MTK) Itis not prepared as same as ABP4.

portable foam should be provide

7 72 Tna Closed.
3
i ABPR3,4:(MTK) Noted and added.

pls addition for HRSG local contral 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
transferred, nor must be disclosed to any third party
without their written permission.
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TPSC ror

SYSTEM DESIGN DESCRIPTION

R OCHRIMPOWER

TPSC ror

(Thailand) Co., Ltd.

SYSTEM DESIGN DESCRIPTION

AMATARLARBMPOWER

Amata B. Gri'r.nm Power

FIRE FIGHTING SYSTEM
(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-ll 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

(Thailand) Co., Ltd. FIRE FIGHTING SYSTEM Amata B. Grimm Power
(Rayong) 3 Limited
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 -1 | Scope Summary Sheet 1 Sheet
Annexure - 11| Zone Chart 3 Sheets
Project : Document No.: ABPR3-M-T-SG-0001 e
Amata B. Grimm Power (Rayong) 3 Limited 3

ABPR3 Combined Cycle Cogeneration Plant Project

Date: 2016/11/07 Page 2 of 15

Project :

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

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

Rev

Date: 2016/11/07 Page 3 of 15
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(Thailand) Co., Ltd. FIRE FIGHTING SYSTEM Amata B. Grimm Power

(Rayong) 3 Limited

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
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 P&ID for Qutdoor Hydrant (To be submitted later)
ABPR3-M-T-PD-0023 P&ID for Fire Pump Station (To be submitted later)
ABPR3-M-T-SG-0022 P&ID for Water Spray System (To be submitted later)

ABPR3-M-T-SG-0039 P&ID for Sprinkler System/Indoor Hydrant System
(To be submitted later)

ABPR3-M-T-CL-0023 Design Calculation for Fire Pump (To be submitted later)

ABPR3-M-T-SG-0002 General Piping Arrangement for Fire Pump Station
(To be submitted later)

ABPR3-M-T-SG-0008 General Arrangement for Fire Fighting System of Fire Ring Main and
Qutdoor Hydrant (To be submitted later)

ABPR3-M-T-MB-0049 GTG System Description for Fire Detection and Extinguishing System
(To be submitted later)

ABPR3-M-T-SG-0002 General Piping Arrangement for Fire Pump Station
(To be submitted later)
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2.00

2.01

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 (00GCL10BB001) 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
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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 hom 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-/. 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.
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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—/).

Terminal Point Connection of Fire Ring Main

(Reference document: Piping Terminal Point List)
Terminal = Size
Point No. Descripion (ASME)

Connection Type

Tapping on fire water ring main adjacent to gas

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

metering station and workshop building. Flange
T142 | isolation valve and biank fiange included in e ANSI 150L8 RF
contractor scope of supply
_— Rev
Fieeit ; Document No.: ABPR3-M-T-SG-0001
Amata B. Grimm Power (Rayong) 3 Limited 3
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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-If) :

ABPR3 ABPR4
) Ea;h Gas Turbine Generator o Eaph Gas Turbine Generator
Unit1,2 Unit1,2
(2) EachHRSG Unit1,2 (2) Each HRSG Unit1,2
(3) STG Building (3) STG Building
(4) Each STG Bearing (4) Each STG Bearing
Load Gear and Lube Qil System Load Gear and Lube Qil 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.
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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 : Min. 6.9 barg (at remote hydrant)

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

ABPR3 Combined Cycle Cogeneration Plant Project
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- Pipework Material
Aboveground : Hot-dipped galvanized carbon steel
Underground : High Density Poly-Ethylene (HDPE)
- Pressure Rating 1 150LB.
- Piping Connections
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
i R
PrOjeeh Document No.: ABPR3-M-T-5G-0001 | o
Amata B. Grimm Power (Rayong) 3 Limited 3

ABPR3 Combined Cycle Cogeneration Plant Project

Date: 2016/11/07

Page 9 of 15




TPSC FOR

(Thalland) Co., Ltd.

SYSTEM DESIGN DESCRIPTION

CFRRAPOWER

FIRE FIGHTING SYSTEM

(Rayong) 3 Limited

Amata B. Grimm Power

TPSC FOR

(Thailand) Co., Ltd.

SYSTEM DESIGN DESCRIPTION

FIRE FIGHTING SYSTEM
(Rayong) 3 Limited

s
Amata B. Grimm Power

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

Qutdoor 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

Qutdoor fire hydrants will be taking tap-off from the yard main with Isolation valve.
Qutdoor 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

5.04

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.

a. 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
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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.
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5.08

Fire Pump Station Extra Hazard - Group1

Emergency Diesel Generator Extra Hazard - Group1

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—l). 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

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
Density {mm/min)
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And the areas are classified according to NFPA 13 and NFPA 850 as below.
Area Class
E&C Building Cable Room Extra Hazard - Group2
j e R
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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.

LV Auxiliary Transformer2 | 26.7m’ 1020m° 310.0 Umin NFPAB50 7.8.6
(ABPR3/4) 56m° 6.1 Um’ (bottom) £ NFPA 15
LV Auxiliary Transformer3 | 34.8m° 10.2}57]277”7 400.0 Umin NFPABS0 7.8.6
(ABPR3/4) 74 m’ 6.1 L/m” (bottom) 5 NFPA 15
LV Auxiliary Transformer 4 | 34.8 m” 10.2 U m? — NFPAB50 7.8.6
(ABPR3/4) 74m? | 6.1 Um? (bottom) . NFPA 15
LV Auxiliary Transformer 5 3.4m° 10.2 Um* 360.0 Umin NFPABS50 7.8.6
(ABPR3/4) 6.5m 6.1 L/m’ (bottom) ) NFPA 15
LV Auxiliary Transformer 6 34m° 10.2 U/ m? 360.0 Limin NFPAB50 7.8.6
(ABPR3/4) 6.5m° 6.1 Um’ (bottom) ) ‘ NFPA 15
- 2 2 ’ NFPAB50 7.8.2
E&C Building Cable Room 232m 122U m 2830.4 Umin NFPA 13
; ; 2 2 ] NFPAB50 7.9.4
Fire Pump Station 102 m 102U m 1045.0 Umin NFPA13
STG Bearing and 2 2 3 NFPA8S50
Lube Oil Tank 42m 122Lm B2 imin 774187742
E?;:;?ggeraw 19.5m? 102 Um? 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.

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 Sieface Water Density Diriiasd NFPA Code
3 : 3
GTG Step-up 150 m 10.2 Um ) NFPA850 7.8.6
Transformer 1 (ABPR3/4) W | el (botiomy| | eo-0Limin NFPA 15
2 Z
. 10.2 U
GTG Step-up 150 m2 ] : m 1780.0 Umin NFPAB50 7.8.6
Trans former 2 (ABPR3/4) 40 m 6.1 Um’ (bottom) NFPA 15
2 3
STG Step-up 138 m 1 10.25u | geemipe NFPAB50 7.8.6
Transformer (ABPR3/4) 35m 6.1 L/m’® (bottom) NFPA 15
GTG 1 Unit Auxiliary 109.6 m” 102U m* S5 i NFPAB50 7.8.6
Transformer (ABPR3/4) 28.6 m2 6.1 Um’ (bottom) ¥ NFPA 15
GTG 2 Unit Auxiliary 1098m’ [ t02Um® | SR NFPAB50 7.8.6
2 G .0 Umin
Transformer (ABPR3/4) 28.6m 6.1 L/m” (bottom) NFPA 15
5 2 2
LV Auxiliary Transformer 1 26.7 mz 10-22U m 310.0 Umin NFPAB50 7.8.6
(ABPR3/4) 56m 6.1 Um’ (bottom) NFPA 15
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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)
=47204LPM =283.2m’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)
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HRSG Uit 3 o e
EPC area which is described in this pump capacity. HRSG local control buikding for Uit 1 ‘ - ‘ s e
Gas Turbios Unit 2 | ere /616 | (578 ¢ | w | §
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| GearandLeepoiumg | Pt ) o | |
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As per water requirement calculations, S Coiink Chaies{ Rk g . l
=3F Library Reem | @
The maximum water required is 4720.4 LPM. 9GS 8 Prstacton Sysiem oo o e ‘
3F Gabla Space undsr CGR and DS room| .
Hose stream demand (as per NFPA 850) = Included above. -3F Enginearing and Diagnostics Room | a |
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-3F Kitchen & Cantesn | °
=2 x60x4720.4 = 566,448 L 3F Fomala Toibet .
3 st Totet .. |
= 567 m* 25 Coror ‘ . I
«2F Electries! Panel Room | ° |
-2F Battery Reom (ABPR3) | L] | o °
<2F Battery Room (ABPR4) | o ° @ |
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- - i} 1. Numbar of firm exingushers | Indaor Hose resiz shall be based on tha latest buiding layoul
Project : Document No.: ABPR3-M-T-SG-0001 e oo vt o
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ABPR3/ABPR4 Combined Cycle Cogeneration Plant Project

Annexure-||
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 Water Spray System Automatic
(Pilot actuated frangible bulb type)
Indoor, Qutdoor hydrant system
3F Manager Room Electrical/Control Building Smoke Detector , Manual
and Fire Extinguishers
Indoor, Outdoor hydrant system
3F Central Control Room Electrical/Control Building Smoke Detector : Manual
and Fire Extinguishers
3F DCS Room Electrical/Control Building Smoke Detector Indaar, Quidaar fydrant syssem Matitisl
and Fire Extinguishers
3F Library Electrical/Control Building | Smoke Detector Indoot; Outloot hydrant systecn Manual
and Fire Extinguishers
3‘F Engln-eenng and Electrical/Control Building Smoke Detector Indccry Qutdaar hydrent systan Manual
Diagnostics Room and Fire Extinguishers
3F Meeting Room Electrical/Control Building | Smoke Detector Indoor, uitdoar hydrant system Manual
and Fire Extinguishers
3F Kitchen Electrical/Control Building Smoke Detector Indocr, Gubdear hydrant syelsm Manual
and Fire Extinguishers
3F Female Toilet Electrical/Control Building | Smoke Detector Infisos; Outdogr Ftydrantaysteim Manual
and Fire Extinguishers
3F Male Tollet Electrical/Control Building | Smoke Detector Indoog Dutdoar hydrank gyiom Manual
and Fire Extinguishers
3F Cable Space Under Central d t
Electrical/Control Building Smoke Detector Incooe; Qutager nycranteyslom Manual
Control Room Floor and Fire Extinguishers
3F Cable Space Under DCS Room
Electrical/Control Building Smoke Detector Indoqrs Dotdont hydraht aeteim Manual
Floor and Fire Extinguishers
2F Electrical Panel Room Electrical/Control Building | Smoke Detector Indoa, utdosr hydrant aystom Manual
and Fire Extinguishers
ABPR3/ABPR4 Combined Cycle Cogeneration Plant Project
Annexure-||
Fire Fighting System - Zone Chart
ZONE INDICATION LOCATION / BUILDING DETECTION PROTECTION PREVENTION
Description Manual/Auto

GT Unit 1 (ABPR3/4)

Gas Turbine Area

Heat and Flame Detector

(provided by GTG Supplier)

Qutdoor

Extinguishers

Hydrant and  Fire

CO; Extinguishing System
(provided by GTG Supplier)

Manual and Auto

HRSG Unit 1 (ABPR3/4)

Gas Turbine Area

NIA

Qutdoor
Extinguishers

Hydrant and  Fire

Manual

HRSG Local Control Building Unit1
(ABPR3/4)

HRSG Local Control Building

Smoke Detector

Fire Extinguishers

Manual

GT Unit 2 (ABPR3/4)

Gas Turbine Area

Heat and Flame Detector
(provided by GTG Supplier)

Qutdoar

Extinguishers

Hydrant and  Fire

CO; Extinguishing System
(provided by GTG Supplier)

Manual and Auto

HRSG Local Control Building Unit2

HRSG Local Control Building Smoke Detector Fire Extinguishers Manual
(ABPR3/4)
‘ ‘ Outdoor  Hydrant and  Fire
HRSG Unit 2 (ABPR3/4) Gas Turbine Area NIA ‘ Manual
Extinguishers
Indoor, Outdoor hydrant system
STG Building (ABPR3/4) Steam Turbine Building Manual Pull Station Manual
and Fire Extinguishers
STG Bearing Unit, Load Gear - Water Spray System (Pre-action X
Steam Turbine Building Heat Detector Automatic
and Lube Qil Tank Unit (ABPR3/4) type)
: Frangiable Bulb .
Aux Transformer Unit 1 (ABPR3/4) Electrical/Control Building . Water Spray System Automatic
(Pilot actuated frangible bulb type)
Aux T f Unit 2 (ABPR3/4 Electrical/Cantrol Buildi Fraibisble Bk Water S Systs Automati
i ectrical/Control Buildin ‘ater Spra em utomatic
e Tepnstonmaninit 2 ) 2 (Pilot actuated frangible bulb type) PIRY
Frangiable Bulb )
Aux Transformer Unit 3 (ABPR3/4) Electrical/Control Building : Water Spray System Automatic
(Pilot actuated frangible bulb type)
Frangiable Bulb )
Aux Transformer Unit 4 (ABPR3/4) Electrical/Control Building Water Spray System Automatic
(Pilot actuated frangible bulb type)
Aux Transformer Unit 5 (ABPR3/4) Electrical/Control Building Fr i Bulb Water Spray System Automatic




ABPR3/ABPR4 Combined Cycle Cogeneration Plant Project

Annexure-Il
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
; Sprinkler  System  (Wet /
Emergency Diesel Generator Eimergency gl Manual Pull Station Automatic
Generator Automatic)
Fuel Qil Tank Emergansy Dipssl 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 H: Fi
Water Treatment Plant Manual Pull Station Putdider Fitrant and i Manual
Area Extinguishers
Water  Treatment  Plant : s
Electrical Panel Room Smoke Detector Fire Extinguishers Manual
Area
Water  Treatment  Plant
Chemical Labaoratory Room Smoke Detector Fire Extinguishers Manual
Area
ABPR3/ABPR4 Combined Cycle Cogeneration Plant Project
Annexure-|l
Fire Fighting System - Zone Chart
ZONE INDICATION LOCATION / BUILDING DETECTION PROTECTION PREVENTION
Description Manual/Auto
Indoor, Qutdoor hydrant syst
2F Battery Room Electrical/Control Building Smoke Detector L Manual
and Fire Extinguishers ¢
do td drant syst
2F Room Locker (Male) ElectricaliControl Building | Smoke Detector Indaor; Quoor hydrant systen Manual
and Fire Extinguishers
2F Room Locker (Female) Electrical/Control Building Smoke Detector Inadars:Qutroar hydrant syseam Manual
and Fire Extinguishers
Ind tdoor hydrant syst
2F Shift Charl Engineer Room Electrical/Control Building | Smoke Detector ooor Outdoor hydant system Manual
and Fire Extinguishers
i Indoor, Outdoor hydrant syst
2F Off Duty Room Electrical/Control Building Smoke Detector daRt- ot hyd st ssten Manual
and Fire Extinguishers
2F HVAC Room Electrical/Control Building Smoke Detector Indoor, Outdoor hydrant systom Manual
and Fire Extinguishers
I hydrant syst
1F SWGR Room Electrical/Control Building Smoke Detector ngoars Ouldoar hydranL system Manual
and Fire Extinguishers
I d drant syst
1F STG Control Room Electrical/Control Building | Smoke Detector neoor; Qutdoarhydmnt systern Manual
and Fire Extinguishers
GF Cable Room ElectricaliConirol Buiding | Manual Pull Statian Sprinkler system Automatic
Smoke Detector
i Generator step-up
Unituxs. Transtomer-1 Frangiable bulb Water Spray System Automatic Fire Wall
(ABPR3,ABPR4) transformers area
i Generator step-up
Unit Aux, Transformer2 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
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51 Senior Mechanical Technician Maintenance 21/04/2022
52 Electrical Engineer Maintenance 21/04/2022
53 Senior C&I Technician Maintenance 21/04/2022
54 Safety & Environment Officer Management Support 21/04/2022
55 Senior C&I Engineer Maintenance 21/04/2022
56 Assistant Safety & Environment Section Manager Management Support 21/04/2022
57 Senior Chemist Operation 21/04/2022
58 Mechanical Section Manager Maintenance 21/04/2022
59 Senior Plant Store Management Support 21/04/2022
60 Plant Operator Operation 26/04/2022
61 Control Room Operator Operation 26/04/2022
62 Plant Operator Operation 26/04/2022
63 Plant Operator Operation 26/04/2022
64 Senior Electrical Engineer Maintenance 26/04/2022
65 Control Room Operator Operation 26/04/2022
66 Control Room Operator Operation 26/04/2022
67 Senior Plant Operator Operation 26/04/2022
68 Operation Section Manager Operation 26/04/2022
69 Mechanical Technician Maintenance 26/04/2022
70 Plant Operator Operation 26/04/2022
71 Plant Operator Operation 26/04/2022
72 Operation Section Manager Operation 26/04/2022
73 Control Room Operator Operation 26/04/2022
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PRESSURE CALIBRATION REPORT

ALOW COMPUTER-TRANSMITER LOOP MEA SUREMENT

ML2

o ptt

NATURAL GAS TRANSMISSION

Work Order No.: 120792301 Division/Region: n.1-2
Work Permit: 22-HT-32407 Customer Type: SPP
Manufacturer: Yokogawa Site/Customer: Amata B.Grimm Power(Rayong) 4 Limited
Model: EJX 630A F/C Tag.Mo.: TSO-ABPR4 -0402-FY -6814A
Serial No.: 915822625 Tag. No.: TSO-ABPR4 -0402-PT -6814A
Pressure Range: Min: 0.0000 Max : 50.0000 Date of Calibration: 23 Aug 2022

x W Hart [ 4-20 mA [ Field bus
Recevier: Flowcom Cutput: & barg  psig ¢ MBar

Test Result
As Found As Left
ErSReiv ot (Accuracy : 0,0750 % of Full Scale) (Accuracy : 0.0300 % of Full Scale)
% | barg I COmAR Error % of Rull Scale e (e s Error % of Full Scale
0% 0.0000 0.0062 0.0124 - -
25% 12,5000 12.5029 0.0058 = =
50% 25.0000 25.0031 0.0062 = =
75% 37.5000 37.5035 0.0070 - -
100% 50.0000 49.9998 -0.0004 - -
75% 37.5000 37.5035 0.0070 - -
50% 25.0000 25.0030 0.0060 = =
25% 12.5000 12,5033 0.0066 - -
0% 0.0000 0.0042 0.0084 = =
Calibration Result: Pass
Comment:
Test Equipment
Equipment Name: 511-TPE-036
Manufacturer: TIS Instruments Model: APC150
SerialNo: 21-041387 Calibration Date: 15 Sep 2021 - 15 Sep 2022
Representative Signature
Name-Surname Signature Date
PTT 23 Aug 2022
Witnessed #1 23 Aug 2022
Approved
|

F-52.798.-1500 UszmAlundort 2

PRESSURE CA LIBRATION REPORT

@pﬂ FLOW COMPUTER-TRANSMITER LOOP MEASUREMENT ML2
MNATURAL GAS TRANSMISSION
Work Order No.: 120792301 Division/Region: in.1-2
Work Permit: 22-HT-32407 Customer Type: SPP
Manufacturer: Yokogawa Site/Customer: Amata B.Grimm Power(Rayong) 4 Limited
Model: EJIX 630A F/C Tag.No.: TSO-ABPR4 -0402-FY -68148
Serial No.: 915822626 Tag. No.: TSO-ABPR4 -0402-PT -6814B
Pressure Range: Min: 0.0000 Max : 50.0000 Date of Calibration: 23 Aug 2022
e ¥ Hart ["4-20 mA [ Field bus

Recevier: Flowcom Output: @ barg  psig C MBar
Test Result

P Tnput As Found As Left

(Accuracy : 0,0750 % of Full Scale) (Accuracy : 0,0300 % of Full Scale)

% | barg !"“*! e Error % of Full Scale Toty Comysites Error %of Full Scale

0% 0.0000 0.0090 0.0180 5

25% 12.5000 12.5062 0.0124 =

50% 25,0000 25.0050 0.0100 =

75% 37.5000 37.5053 0.0106 =

100% 50.0000 50.0034 0.0068 =

75% 37.5000 37.5048 0.0096 5

50% 25.0000 25.0059 0.0118 -

25% 12.5000 12.5068 0.0136 =

0% 0.0000 0.0081 0.0162 b
Calibration Result: Pass
Comment:
Test Equipment
Equipment Name: 511-TPE-036
Manufacturer: TIS Instruments Model: APC150
SerialNo: 21-041387 Calibration Date: 15 Sep 2021 - 15 Sep 2022
Representative Signature

Name-Surname Signature Date

PTT 23 Aug 2022
Witnessed #1 23 Aug 2022
Approved

F-52.270.-1500 Uszmalyaord 2




PRESSURE CALIBRATION REPORT
pﬂ FLOW COMPUTER-TRANSMITER LOOP MEASUREMENT ML2
- NATURAL GAS TRANSMISSION
Work Order No.: 120792301 Division/Region: n,1-2
Work Permit: 22-HT-32407 Customer Type: SPP
Manufacturer: Yokogawa Site/Customer: Amata B.Grimm Power(Rayong) 4 Limited
Model: EJX630A F/C Tag.No.:
Serial No.: 915822627 Tag. No.: TSO-ABPR4 -0402-PT -6815
Pressure Range: Min: 0.0000 Max : 1000.0000 Date of Calibration: 23 Aug 2022
jer: [~ Hart F4-20 mA [~ Field bus
Recevier: RTU Output:  barg @ psig  MBar
Test Result
As Found As Left
Pressure Input (Accuracy : 0.2000 % of Span) (Accuracy : 0.2000 % of Span)
% psig Current(mA) Fow | Flow Computer Error % of Span Current(mA) Fow M_(?Iﬂ(:ller Error % of Span
0% 0.0000 4.0000 0.0000 0.0000 = =
25% 250.0000 80010 250.0600 0.0060 - -
50% 500.0000 12.0020 500.1300 0.0130 = =
75% 750.0000 16.0030 750.1900 0.0190 = #
100% | 1000.000 20.0050 1000.3100 0.0310 2 g
75% 750.0000 16.0030 750.1900 0.0190 = 2
50% 500.0000 12.0020 500.1300 0.0130 = i
25% 250,0000 8.0010 250,0600 0.0060 = o
0% 0.0000 4.0000 0.0000 0.0000 - =
Calibration Resuilt: Pass
Comment:
Test Equipment
Equipment Name: 511-TPE-036
Manufacturer: TIS Instruments Model: APC150
SerialNo: 21-041387 Calibration Date: 15 Sep 2021 - 15 Sep 2022
Representative Signature
Name-Surname Signature Date
PTT % 23 Aug 2022
Witnessed #1 = 23 Aug 2022
Approved SARAWUT KLONGKUMRAI :

F-32,270.-1503 dszmealuaiodt 2

TEMPERATURE CALIBRATION REPORT
(‘5 pﬁ FLOW COMPUTER-TRANSMITER LOOP MEASUREMENT ML2
. NATURAL GAS TRANSMISSION
Work Order No.: 120792301 Division/Region: n.1-2
Work Permit: 22-HT-32407 Customer Type: i
Manufacturer: Yokogawa Site/Customer: Amata B.Grimm Power(Rayong) 4 Limited
Model: YTA 320 F/C Tag.No.: TSO-ABPR4 -0402-FY -6814A
Serial No.: 25501622 Tag. No.: TSO-ABPR4 -0402-TT -6814A
Temperature Range: Min: 0.0000 Max : 50.0000 Date of Calibration: 23 Aug 2022
< . ¥ Hart [T4-20 mA [~ Field bus
Recevier: Flowcom Qutput: & °C °F
Test Result
Standard As Found As Left
Temperature (Accuracy : 0.2000 % of Full Scale) (Accuracy : 0.0500 % of Full Scale)
% | ohms | °c o Companar] Error % of Ful Scale !""*! OTW!) Error % of Rull Scale
0% 100.0000 0.0000 0.0030 0.0060 = =
25% 104.8770 | 12.5000 12,4950 -0.0100 - -
50% 109.7350 |  25.0000 24.99%0 -0.0020 S 4
75% 114.5750 | 37.5000 37.4980 -0.0040 = E
100% 119.3970 | 50.0000 50.0040 0.0080 = &
Calibration Result: Pass
Comment:
One Point Check (Rull Loop Test with RTD)
Standard Temperature °C Row Computer Reading °C Error °C Maximum Allow Error °C
35,0550 35.1380 0.0830 40,3500
Calibration Result: Pass
Turbine Index: 1803461.0000
Comment:
Test Equipment Decade Box
| Equipment Name: TSO-TEQ12 -0511-DRB-002
Manufacturer: Yokogawa Model: 279301
SerialNo: 63vX0150 Calibration Date: 03 May 2022 - 03 May 2023
Test i dard Ther
Equipment Name: TSO-TEQ12 -0511-DTM-011
Manufacturer: FLUKE Model: 1523
Serial No: 3480224 Calibration Date: 24 Jun 2022 - 24 Jun 2023

Representative Signature

Name-Surname Signature Date
PTT 23 Aug 2022
Witnessed #1 23 Aug 2022
Approved

F-52.257.- 1501 Uszmaluaion 2




TEMPERATURE CALIBRATION REPORT
O ptt FLOW COMPUTER-TRANSMITER LOOP MEASUREMENT ML2
NATURAL GAS TRANSMISSION
Work Order No.: 120792301 Division/Region: n1-2
Work Permit: 22-HT-32407 Customer Type: SPP
Manufacturer: Yokogawa Site/Customer: Amata B.Grimm Power(Rayong) 4 Limited
Model: YTA 320 F/C Tag.No.: TSO-ABPR4 -0402-FY -6814B
Serial No.: C25901623 Tag. No.: TSO-ABPR4 -0402-TT -6814B
Temperature Range: Min: 0.0000 Max : 50.0000 Date of Calibration: 23 Aug 2022
5 W Hart [~4-20 mA [~ Field bus
Recevier: Flowcom Output: o0 ¢ oF
Test Result
Standard As Found As Left
Temperature (Accuracy : 0.2000 % of Full Scale) (Accuracy : 0.0500 % of Full Scale)
Fow Computer How Computer
% | Ohm | °C | meading(Rowcom) | ETOrofRAScak | peaing (Rowcom) | Error %ot RMScale
0% 100.0000 0.0000 -0.0080 -0.0160 “ L
25% 104.8770 12.5000 12.4900 -0.0200 e -
50% 109.7350 |  25.0000 24,9960 -0,0080 - -
75% 114.5750 | 37.5000 37.4920 -0.0160 - -
100% | 119.3970| 50.0000 49.9940 -0.0120 - -
Calibration Result: Pass
Comment:
One Point Check (Full Loop Test with RTD)
Standard Temperature °C Aow Computer Reading °C Error °C Maxdmum Allow Error °C
33.4410 33.5280 0.0870 40,3500
Calibration Result: Pass
Turbine Index: 1513345.0000
Comment:
Test Equipment Decade Box
Equipment Name: TSO-TEQ12 -0511-DRB-002
Manufacturer: Yokogawa Model: 279301
SerialNo: 63VX0150 Calibration Date: 03 May 2022 - 03 May 2023
Test Equipment Standard Thermometer
Equipment Name: TSO-TEQ12 -0511-DTM-011
Manufacturer: FLUKE Model: 1523
Serial No: 3480224 Calibration Date: 24 Jun 2022 - 24 Jun 2023
Representative Signature
Name-Surname Signature Date
PTT 23 Aug 2022
Witnessed #1 23 Aug 2022
Approved
—

F-52.350.-1501 Uszmaluafod 2
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LONAIN5VRRUYIRLTYINU (Work Permit)



.
Tuveeyanaiau (GENARAL PERMIT TO WORK) pemit No.cw 4931
AMATA B.GRIMM POWER
Huaayga...... Lﬁuu%uﬁgstﬁau/vwa w
Name of permit request Date Month P Year
1 | ussmgiumin 3 Hofsunnn mnuaynsind Iz/ﬁwm:aumﬁmmmﬂnanﬁuv_'g”:'umm
Contractor Company ] TT Contractor Nme Telephone No. UM T TiuouAs 10910151194 ISA

ermuﬁﬂﬁﬂﬁnu (Location of Work) Qm@j

FwazBuavaaan (Scope of Work) o W%LY& ol Z@&/ ﬁ{é’ 6 L5 C,PC") o ('?de'h)

o AR : : v

Usmnninasileviogqunsefitld (1ype of Tools and Equipment to be Used) 0 wuuluasieanw Ay
% & o - - -

OUUIUARTY. ... s Oadvson  Cadnseildh O (ASAT0TNTNA 1 BUTe.rvoveoeeosesocccsieescesscoeeresessienennne] | Attach Tnsp. Report

. - ua ] a v v . ' v o e - ;
o | defialfidlunmslfidou = ludendenljifuasldansudrihduiiuninnivediagndesmuiiimua (Conditions and Requirements )

00 1. dauonisuy (System Isolation) ;
N Other Requirement :

0 2. asnniuAU (Depressurize)

O 3. ::muﬁva (Drain)

O 4. awn/@angunisiniana/lWi (Mechanical / Electrical isolation or lockout)

0 5. mafon/ damiluideun  (Area barricade / Warning sign posted)

0 6. ArMszuuisueeInid (nstall ventilation system)

( o7 ilmu'ﬂwﬁmﬁqﬂﬂmfﬁﬂ/ﬁﬂﬂ (Tag out at isolation)

0 8. Uatuvedentiunavdiy (Blinds)

0 9. laduofalulnou (Purge with nitrogen)

O 10 wiuwiangUnsoldumaa (Prepare fire extinguisher)

v - oo w & . . " .
3 | desenuldgunsoifuniesnnulaoaivdiuynna @ail (Personal Protection Equipment Required for Hazard)

Iﬂ/wu1nﬁiﬁu(5e1fety Helmet) mumﬁsﬁu (Safety Glasses) O ﬁﬂmqum (Lar muffs/Plugs) CIHarnesses ?ﬂam/uwmﬁq (Gloves)
b

O gunsaiilesiumaidumivle (Respirator Protection) O yaflaaduaanil (Protective Clothing) aawifiTny (Safety Shoes)
) -

O Gas Detector @auynfna (Personal Gas Detector) O auq (Other) oo,
4 awnvlusygiaiauaedeaig/ilaiu
Working | Estimate | No. of | Foreman|  0sM Lixtend Ending | Foreman |  0SM The scope of work requires

Date Time |Worker| Name | Signature Time Foreman | OSM Time | Signature | Signature the following additional PTW

. \ ; / ’ /’ g3

499 |~ P 5 VI&“ 4 s [ONoN CIDi C1HO D111 O ¢s Clisolawe CIES CILTCIRD

Onox Oni Ono O g es Oisolaw OES Oir0RD

[ONoN O O Ho OH O ¢S Olsolate &S OJLrIND

[OnoN Ot OHo OH O cs Dlsumé Ocs Ocrdno

[OnoN O bt CJHO O HE O ¢s Olsolae (JES OLTORD

{noN 0ot o O3 cs Oisolawe OES CLTORD

ONoN Opt Ono Our3cs Olsolae O OLrORD

pInTdeunautlniIu / Final Check-up

OAll applicable locks have been cleared €7Al equipments are ready for operation O All waste has heen cleared Q’m'n'nlls have been removed O Expire PTW O Refer PTWNo.........

ls‘tlaqcuum/ﬂequestor A ﬁi!‘gmum/l:ontml aulhorllly
Name : Name : .
Signature Signature : | ‘
Date/Time : QE'WIJ—/ /I) tén Date/Time : Z_g .-C)’? - Q@qf /’{' CQ/’P

FM-SE-031, Rev.02 Effective date : 19/12/2562




AMATA B.GRIMM POWER (RAYONG) GROUP

I POWER

0 aBpriz2

unumﬁmizﬁam;ﬁammﬂaaﬂﬁuuax%aumi’fau ( Job Safety and Environment Analysis : JSEA)

IZI/ABPR3,4

L] ABPRs

G -
1wazduai2 11 (General Details)

UIEN (Company)

APY.q pTT

u‘inmﬁﬂﬁifﬁam (Working Location)

ML

T
L

¥o91U (Jobs's Detail) amﬂ'5:1uﬁauuazﬁﬂuﬁqmﬁmﬁﬁﬂ Field Insumemt

ém‘uqmmmaa ABPR (ABPR Project Owner)

/3282138191971 (Date/Working Time)

,‘Z?:J'Pﬂﬁ—"% / 9- e

ﬁmmé’ﬂﬁﬁﬁam (Number of Workers)

SNHMEIUNTANEE UAT I W0 STIUANNANTZNUADAIAADN (Hazardous Work or Environmental Impacted Wor

=
(A msvhanurius T (Electrical Work) [ svuyanansiiumi (Digging floor, Wall)

T
0 swldinsu tuduaruon (Lifting by Mobile Crane)

?J;'u‘] (Others)

[ msdandaanu (Lock Out & Tag Out) O -ﬂmmﬁqua%’w (High Work / Scalfolding)

siFgunsulu iy san s (Hoist)

519 (Others)

O ansdianmdeoulszma (Hot work) [ ssljiidauninn3oainina (Mechanical Machine)

JuFIfIT0A 5193 (Traffic)

Suq (Others)

] uuﬁﬁmﬂﬁﬁmqa‘umw (Chemical Sunstance) (] swdsuone (Confined Space)

A13AURIUHU (Dust Control)

o1 (Others)

T
[ suonSaqenTai Tasau (Manual lift) O swsivarmazmaiivii/vuzaudag (Cleaning / Waste Management)

alo|gla

mstlasnumsiainnda lna (Spilled Chemical Control)

819 (Others)

| ms1diaSaaiio gnssl (Using Tools & Equipments) [ milaesiisvaamaiuazszuussunmit (Fluid Discharge or Drainage)

L] ﬂuﬂ'aﬂ%'N(Condstructionl

ololalaolalol®

81U (Others)

HanIzNUMIeduA B0 1RA

vy (Type of Hazard)

] suasronadinunion i (Physical Hazards) 13 msyiiaunieioadns, uaaeing hidisans

0 N 1 a - ° = -
Ersemand sy msvhauluiduuie snuesnin s bidasimaiiosd fhud (Ergonomics)

- - = g = . v = a
[J uasomadmuiail (Chemical Hazards) 11 msiadinszdu lausima rhgszuunnels viemsnauiumanil

D ( 0 a = o B - ) =3 Vo o N
HANIENUADTIINIY L¥U ANAINNTYY, lavvealiauwa, launszunn iU a4, 1ﬂ@ﬂi=mu1ﬁ Wudy (Injured)

a ¥ o . 5 a ok e e o A = - a g W
[J sunsiemadnidinm (Biological Hazards) 13U Tnsdudanudse 1sa widute 1sn wie Usan ihudu

[ wansznudenizuiumsnan sy Anssuidanansznuaanisnan nsuaangayzin I8 (Effect to Process)

- = ' - - o o ) ' W o oA = )
[ finnufrwademsiiasanan n3e wiwdau (Fire or Property Lost) 1 Trl'lviad via msfimsuwnanumimiuz dludu

P . & L & H
D HANTENUADAIIAABY (Environmental Impact) 1¥U asativni lua. dniunnasiiu wiesisszoi t‘ﬂuﬁ‘u

D Su’] (Others)

— -
. HANIENURDIMRATY (MBI, 1031, 30N, nsemans,
FuRoUMIMNY & ,
ASZUIUMS, Faladen)

Working Step Occurred Incidence,Hazard. Process, Environment

masmsifeaiuuazaivguransznunionfaiu

Countermeasure and Prevention

YaMHuA/ Vot RN ITIAN

Requirements/Suggestions

- o ] W s £l Y
1. 1329801 Cable connection Hazgllnsaily 1. sumeldsumaiduanaszualnvh

gaauqu nazuiau

1. denlHaTeaiiantnui v (Insulated tool)

o

1. UfiRanusoaussiaszia

1.2 duazionuesiag

1.2 wldgnsaifessuduyana

2. Sagilnsai lumsiauazetn Wimdeuayly

anulsznaums

- A~
FM-SE-013, Rev.02

Effective date : 27/09/2564
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Tuveeyaaitan (GENARAL PERMIT TO WORK) pemit No.cw_4929
AMATA B.GRIMM POWER '
AUBaYEIA........ ............L%uui’uﬁ..?i ....... VAL ’O’L
Name of permit request Date Year
1 |usEngTuemn HaFumn nuvulnawd 0O shumsausuiuanulaaaiudiumin

/
Contractor Company ; ; T Contractor Nme ?

Telephone Nnaé?‘”gitqb Fiuumalrzdudunienniag Isa

oA (Location of work)  (SYVIL

TwnzBuavanu (Scope of Work)  (lean PCN 4oL -PC V‘Lg’oéﬁj at-PC V—b%f%ﬁ

A A u i g 13
ﬂimnmmawamaqﬂﬂmiﬁ‘h (Iype of Tools and Liquipment to be Used) O wiluasisaniw Ay
v w i e P A
Otfutwin......... du Oadasen  Ogunaotlih O w3eaiiadning 0 dUA..ccecc s ] Attach Insp. Report

T i i i ) A N ]
o | defafidlumalfifdou @ udefidenjiduasldnmudrihdifiumsiaivediagndesmuiiimua  (Conditions and Requirements )

o1
O 2.
0 3.
0 4.
a 5.
O 6.
o
o8
0o

fauunizul (System lsalation)

aanIuAU (Depressurize)

TeUB#e (Drain)
ga/donguniaimiana/ Wit (Mechanical / Electrical isolation or lockout)

nuuinm / Aansthoieu  (Area barricade / Warning sign posted)

- U
AnMaTsuuTsUIEaINIA (Install ventilation system)

P o
wuiheviungunselda/fen (Tag out at isolation)

Hafunodenthulauiiy (Blinds)

lademalulnaeu (Purge with nitrogen)

0 10. winuwiauguUnialdumas (Prepare fire extinguisher)

Other Requirement :

N &

3 gaamulagunstifuasesnulaananvdiuyana fil (Personal Protection Equipment Required for Hazard)

[0 Gas Detector ehuqnﬂﬂ (Personal Gas Detector)

o w ' - P g - W w
plmnniiafu(Safety Helmet) P wiumiisiy (Safety Glasses) O finsouy/qay (Bar muﬂ‘sf?lugs)mnesses t{qwammu/uuq (Gloves)
0 gunseileadumai@umels (Respirator Protection)

0 yadasfumanil (Protective Clothing) mﬁ«ﬁmiﬁa (Safety Shoes)
5| 51,1‘1 (OB mmmamimamsavasa

4 awluaymiruaedaatyilaau

Working | Estimate | No. of | Foreman 0SM Lxtend Ending | Foreman 0SM The scope of work requires
Date Time |Worker]| Name | Signature Time Foreman | 0SM Time | Signature | Signature the following additional PTW
e
e -3 5 When Cyrery {préu 7,@£-Eibl OHo OHE O ¢s Oisolate CEs OLTOIRD
/ / Onon Ont 3o O 3¢S Osolaw OES O1r0RD

OwoN Ot OHo OH O es Olsolate OES OLrORD

ONON D1 OHo O O ¢s Olsolate CJES CILTORD

[Onon Obt OHo O ¢S Olsolae CJES CILTOIRD

ONox CIpt Oue O s Olselae (ES OLTORD

ONox OD1 due O dces Olselae (JES DLTORD

A1IATIvaeUianilneiu / Final Check-up

O All applicable locks have been cleared Al equipments are ready for aperation O All waste has been cleared O All tools have been removed O Expire PTW O Refer PTWNo.....

L
wuaaynIn/Requestor

fayau1a/Control authority

Name :

Name :

Signature :

Signaturao : =

Date/Time : 4—/‘"\@/_”_ f{é‘(’

Date/Time : z//‘__ é&_-— 72 {[ﬁc’
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. ™ AMATA B.GRIMM POWER (RAYONG) GROV™ _

. ! a ¢ & o a v 5 ”
(~ o= u'm,lm‘nms:mmmammﬂaaﬂﬂmua:muma 3 ( Job Safety and Environment Analysis : JSEA)
e Byp, -
AMATA B GRIMMPOWER O ABPR1,2 ABPR34 D ABPRS
< ¥ "
s10az188ana 11 (General Details)
U3EN (Company) A’/gpn/9 | Q p?T u‘inmﬁﬂﬁﬁam (Working Location) 6[”%
Fi
y ' o PR . v " -
¥D314 (Jobs's Detail) ammmaaméz%uu1§<1maaumﬂ Field Insumemt HAIUANIIUVDI ABPR (ABPR Project Owner) -
Fwszezaau (Date/Working Time) -4/ G-}~ 5113 §Ra14 (Number of Workers) 5
¥ nuRIinESsUN 18 ¥30 NURNHANTENUABFAIAAEN (Hazardous Work or Environmental Impacted Work)
. = A . 3oL 4

[ msviraunts i (Electrical Work) [ swyanaiziusnis (Digging floor, Wall) [ awldiasu Tudu/aiuon (Lifting by Mobile Crane) O #uq (Others) -
[ msdandaain (Lock Out & Tag Out) O swvuiganisdiu (digh Work / Scalfolding) O swldgunsain i son ada (Hoist) (] #uA (Others)
O snsifanamideuszmu’y (Hot Work) [ mslfjiRauninaSeadnsna (Mechanical Machine) [0 awfiferdeaniing9s (Traffic) O 8uA (Others) o
[J s 1¥msinii/ingdunsio (Chemical Sunstance) [J s #g1e1n17 (Confined Space) I msnrugudu (Dust Control) [0 #uq (Others)
[ swwndaggunsel Tauau (Manual fif) [ snvhnanuazeIninifzasu io9 (Cleaning / Waste Management) O mstesrummaiinnialna (Spilled Chemical Control) | #uq (Others)
[ ns1#in5eaile gilnsal (Using Tools & Equipments) O msvasanwnamainas s uuss 0101 (Fluid Discharge or Drainage) L] suneadha (Condstruction) O $uq (Others)

9 2 q

A o = a &
HANIZNUHIBOUATIINDINNATY (Type of Hazard)
[ gunsiemiadinn 100w (Physical Hazards) 4 msyanuninieaing, uasaiishidivime [ mswmang s mshanslusindinmin onveanin sui bidaeimstioodt dhidu (Ergonomics)
[ $unsromadnandi (Chemical Hazards) 1 asiaiiniziu Tauianie vhgszuumels niamsndudumaail [ nansznusesiame s annnfiga, Tauvestiaunng, Taunszunn wity fa, Jagnaznduld dudi (njured)
[ $uastomadu@anw (Biological Hazards) i5u ImsdudaniideTsn unauie lsn wie Usdn dludu [ wansznumans=uiumsHan i Awnssufidaransznudemsnan mandmgass inld (Effect to Process)
Ol sinandusaanisidasansio w3 nngau (Fire or Property Lost) 15y T lnii w3e msdsruv sz Hudu [ wansznusnaaunados (Environmental Impact) iy 13iainia Tna, ihunnasing wiesaszuini Fhudu
[ 819 (Others)
- a_a - o P
. . HANIENUADIAAAYY (MBATH, 1IN, ¥IMN, MIamans, N 4 .z - . B o
YunaunsHIU 2 . masmsifaanuuaznIuAIRANIINUNININATY YA IHUA/ VLA HBIUS WA
AFZTUIUMT, TINIADDN)
Working Step Occurred Incidence,Hazard, Process, Environment Countermeasure and Prevention Requirements/Suggestions
' o < 4 Ao a am o o
1. 75790 Cable connection 1tazglnsallu 1. sumulgsmnaiuannssue livh 1. enlfinsasiiefinnuau vl (Insulated tool) 1 UfiiRnudroanuszingzds
EY £
AATUAY HOTHUITY
o . o« ar . ar o o 1
1.2 FuAs109InUBINAN 1.2 muldalnsaifestudiuyana 2. tagilnsailumsvharwazein Wiindeuogly
aoulsznaunms
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1.3 Plant trip (lunsdins 7™ unnziAunied) 1.3 A379801 Logic T#yaunsailildldlums |3, drsaofiuimpassdouGuaunsaininm
ﬂ @ . ~ 3 o ¥ & v ¥ :lyw ' A v

BafU (Protection) W3M3ALAN (Control) nashi  |uwiaiu uaiudeslasumsasisdeunauiunu

. .
113 OSM AT NABUBNATY
= o - o .

1.4 Tunstidfuginseii 19 lumsfoany (Protection)

A . v el
W3aM3A2UAN (Control) 11 OSM/CRO nlasuszii

o ay e ’

aruauiluiy Manual 7 lilinansenuas process

- o . Ao o
W30 1113 Simulate Tuns@iRTuilu

1.4 iluaunemaieu 1.4 inLusA 10 - 15 W dleviuasumn 1371
Car- e A - " " n Yo o « ' o @ 1 s )
2.neagUnsannemnisasnaeurien/dauln 2. sumeldsinaduannsgngniainsznunizunn 2. wulagdninidessudiuyananaziauaie
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v ) o ar U
2.1 RN 2.1 awldgilnsaifeaiudiuyana, Safety harness,
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[ ' B . a i o y £
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i
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Favea
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flsziiiu/dinni (Creator /Evaluated by ) ARINMI/HATINADY (Check by) drniinnulaeaiud (safety) Houw A OSM (Licensor)
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A A v o e . a - v ra an
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Calibrate PT , TT , PDT — — - —
3 . 5 civess. ol 1.7 Safety Talk welianuilumalfidnulusomifounidy fodew
. PI, Tl uaz PDI wiedssmetlifiassnidie - i ie B = e
.. . , 2 Gathodenlily deldifadszmewnslusSnuamiiie
muTeds uazwinulaudn g i - g
3 hinalfiAadszme WS nasay g aonilfe
° a 1 o o . = -t
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1.awld PPE amicUfuidiam

7 dufvanugninge 2 lwwaUfuimnuliszdassialiliiie laudanudasdeas
Marshalling b S
1.1Wau3lun31l3 Meter Jaei1 Parameter url gujidiom
8 Cleaning @ AMR Uaz Check Battery dfuanunninaa 2.a0uld PPE vl frifiom
" A 4 " a s v wV 9 wa v e ow &,
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207 iaiBafaund 1,023 15111 2,134
192 1sAdu 9 vesdlduazifoytasvio 912 990 1,902
145 pusulangeiilidianmei 388 841 1,229
104 wuminu 328 647 975
281 MIVIAUITYWRWIEBY 9, Bisyyaniziasraigusiin 546 259 805
267 daviauazuingudaniiu 260 428 688
185 15ABY 9 Y0m@DAR IS NIEIWIzIaTglaLAl 144 267 411
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