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Project Name:
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Turbine Type: SGT-800

Gulf JP, SPPs in Thailand (SBC)

This Scope of Supply is valid for one (1) SGT-800 Gas turbine unless stated otherwise herein.
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SGT-800 Gas Turbine, Generator Drive.

Scope of Supply and Terminal Points

Part 1 General

Basic definition:

This Scope of supply forms a functioning unit within the

terminal points (utilities/consumables such as auxiliary power,
fuel, water, wash detergent, instrument air, lubricating oil and
grease are excluded). Alternative configurations are available.

Part 2 Technical specification

Application
- 1x SGT-800, Onshore (equipment delivery)

Operating mode
- Continuous base load

Units
- Sl-units

Design conditions
- +8 to +40°C ambient temperature.
- Moderate dust loading
Installation
- Outdoor

Wind speed and seismic zone

- <=40 m/s and UBC code (1997) zone 1, S3 (foundation
not considered)

Site handling forces

Siemens Industrial Turbomachinery AB

MAN\02 Sales Job\IPG\2009 FOFF\SGT-800\Gulf Electric SPP -
Thailand\Tender documents\File version\01. General &
Commercial\120_Scope of supply docs_100330\120_X1203409E_2_Scope
of Supply and Terminal Points (SBC).doc
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- Site 0.5 x g in any horisontal direction and 0.5 x g in
vertical direction.
Area classification
- Safe area

Surface treatment

- Onshore, Corrosivity category C4 high. The internal
equipment and the generator are treated for corrosivity
category C2.

- Corrosivity factors according to I1SO 12944,

Design sound level

- 85 dB(A) near field at 1 m distance (outside the GT
enclosure wall and 1.5 m above ground level). Measured
according to 1SO 3746-1995.

Combustion chamber
- Dry Low Emission system

Fuel
- Gas fuel, fulfilling Supplier gas fuel specifications
X241010E/1CS26810
Lubricating oil cooling
- Water (water / antifreeze fluid TEMPER or equivalent),
cooling media, supply temperature <+40 °C
Generator cooling / protection form
- Cooling/protection form: IC8 A1 W7/1P54
- Cooling water temperature to generator, ambient air
temperature plus max 10 deg. C.
Generating voltage / frequency
- 11.0kV /50 Hz

Auxiliary voltages, frequency and standards for motors
- 400 VAC, 50 Hz, (TN-C-S system) start motor 690 VAC,
3-phase. 230 VAC UPS. Standards: EN/IEC.
Emergency battery voltage
- 440 VDC

Siemens Industrial Turbomachinery AB

Scope of Supply

Doc-number Edition Page
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Shutdown system

Comment

- "1outof2"and "1 out of 1"

Control system

- Simatic providing a fully automatic unit.

Vibration probes

- Vibration transducers (accelerometer type).

Designation system

- German based KKS tag number system. The components
are identified in a hierarchical system according to the
functional placement in the plant.

Codes and standards

- Drawings:
- Noise emissions:
- Exhaust emissions:

- Pressure vessels in
auxiliary systems:
- CO2 bottles:

- Pipe fittings:
- Package piping:

- Interconnecting piping:

- Structural steel:

- Terminal point flanges:

- Pipe coupling threads:

- Fire extinguishing
(design):

- Gas detection:

- Gas fuel system:
- Pumps:

- Bolts/nuts:

- Vibration:

- Gear:

- Generator:

1SO5457-1980

1SO3746-1995 and ANSI S 12.36
1SO9096-1992 and 1S010849-
1996

ASME Section VIII (excl. U-
stamp).

European Directive 1999/36/EC,
on-skid/off-skid

DIN or ANSI, on-skid/off-skid
EN13480

EN13480 or ASME B31.3 for
main gas fuel piping.

UBC-97 with exeption for use of
European standards.

ANSI (fuel systems)

I1SO 228:1-1994 and SMS 2165
1SO6183:1990 with clarifications

IEC/EN 50018 Explosion group
I1C (zone 1)

Siemens design

DIN and/or I1SO

DIN

1SO10816-4, 1998

AGMA 421.06

IEC/EN60034-1

Siemens Industrial Turbomachinery AB

MAN\02 Sales Job\IPG\2009 FOFF\SGT-800\Gulf Electric SPP -
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Comment

- MCC: IEC/EN60439 partl,
IEC/EN60529, IEC/EN60947 part
2,3 and 4-1

IEC/EN60439 partl,
IEC/EN60529, IEC/EN60947 part
2,3 and 4-1

IEC/EN61000-6-4,
IEC/EN61000-6-2, IEC/EN60068
part 2, IEC/EN60439-1,
IEC/EN60950, IEC/EN61010-1
IEC/EN60227, IEC/EN60228,
IEC/EN60331, IEC/EN60332,
IEC/EN60502, IEC/EN60811
IEC/EN60227, IEC/EN60228,
IEC/EN60331, IEC/EN60332,
IEC/EN60502-1

- Control cubicles:

- Control system:

- Power cables:

- Control cables:

- Cables joints of MM- IEC EN50262
type:
- Frequency converters: EN60204 part 1, EN60529,
EN61800 part 3.
- Other electrical Applicable IEC/EN-code
equipment:
- Enclosure and base BSK-1994 (corresponding to
frame: 1S02394-1986)
- Balancing: 1SO 1940-1 and ISO 11342-1998
- Lubricating oil system: APl 614 withE & C
- Gas turbine: API1616 withE & C
- Vibration monitoring: API1670 withE & C
- Welding procedures: EN 287/288 or ASME IV
Enclosure

- For the Gas Turbine, speed reduction gear and the
auxiliaries. Protective roof over generator.

Electrical and control modules

- Electrical and control module
- Battery module

Exhaust direction from the Gas Turbine outlet
- Horisontal, axial

Maintenance opening
- Left side (looking from the exhaust towards the air inlet)

Siemens Industrial Turbomachinery AB
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Delivery
- DES port of Thailand (INCOTERMS 2000)
Terminal Points to Customer
For data at the terminal points, please refer to separate X2201200E

document.
431
Gas Fuel System

- Gas fuel connection, at the gas isolation valve located outside
GT package, auxiliary skid side acc. to the layout drawing.
442
Cooling Water System

- Incoming/outgoing water connection flanges for water cooled
lube oil cooler located close to the auxiliary skid.
- Incoming/outgoing water connection flanges on generator
coolers.
482
Instrument Air

- Connection located at the GT enclosure wall (auxiliary skid
side) for the GTG set.
491
Drains

- Connection for emptying of the intermediate drain tank
located at the enclosure wall, maintenance door side.
590
Medium Voltage

- Generator main connection (11kV) at terminals located inside
the Generator MV terminal box (HIGS). Cable connection
from below.

- Auxiliary feeder connection (11kV) at terminals located
inside the Generator MV terminal box (HIGS). Cable
connection from below.

- Starting transformer terminals (6,6 kV)

626
Auxiliary Power

- Terminals on motors and heaters
- 690V terminals on starting transformer.
- Terminals in electrical panels.

630
Control & Instrumentation

— Terminals in control panels.

Siemens Industrial Turbomachinery AB
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- Terminals on starting transformer.

Grounding

- Grounding connections on delivered equipment.

Interface to Foundation

- Lower end of multi point support for the GT and driven
equipment
- Lower end of the support structures for:
- Air intake system.
- 1x100% watercooled cooler for the lubricating oil system.
- Gas filter skid for gas fuel system
- Ventilation system GT
- Electric start and barring motor
- Electrical and control module
- Battery module
- Starting transformer.
- Central fire suppression unit.

Exhaust system

- Exhaust system not included. Delivery limit is the exhaust
gas diffuser flange.

Outlets to Atmosphere.
For data at the outlet points, please refer to separate document.

Lubricating oil

- Outlet from lubricating oil system ventilation fan, located on
the GT enclosure roof.

Ventilation

- Outlet from the GT enclosure to atmosphere, downstream the
weather louvers

Gas fuel system

- Gas fuel ventilation, located above the GT enclosure roof.

Gas Turbine exhaust

- Exhaust gas from the Gas Turbine downstream the delivery
limit other than the stack.

Comment

2030040

X2201200E

Siemens Industrial Turbomachinery AB
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Scope of supply

Part 3 Gas turbine - Principal components

Industrial design, single shaft with modular concept:

- Compressor inlet casing and inlet bellmouth casing.

- Thrust bearing #1 (tilting pad, directed mineral oil
lubrication) combined with radial journal bearing #1 (tilting
pad, directed mineral oil lubrication), located in the inlet
bellmouth casing.

- 15-stage axial flow compressor with 3 rows of variable guide
vanes (AC servo motor driven), electron-beam welded
compressor rotor, inner stator casing with vane carriers
forming air flow path, vertically split outer casing

— 2 bleed valves (pneumatically actuated) for air bleed during
start-up and shutdown.

- Central casing with diffuser for compressor discharge air.

- High energy spark plug for cross-ignition during engine start-
up.

- 3rd generation DLE system with annular combustion
chamber, 30 burners and 2 optical flame detectors.

- 3-stage bladed turbine rotor, connected to the intermediate
shaft by tie-bolts.

- Turbine casing with gas flow path and 3 stages of turbine
guide vanes.

- Radial journal bearing #2 (directed mineral oil lubrication),
located in the turbine exhaust diffuser casing.

— Turbine exhaust casing with exhaust diffuser.

- Drain valves (manually operated) from compressor inlet
plenum, compressor bleed cavities #1 & #2, central casing
and exhaust casing.

- Bently Nevada, accelerometer type, vibration probe: 1 off in
bearing #1 and 1 off in bearing #2

Speed reduction gear (6600/1500 rpm), double helical design.

High speed side, quillshaft connection to the gas turbine.
Low speed side, quillshaft connection to the generator.

Free wheel clutch (SSS-type) for connection of electric start
and barring motor

4 journal bearings of sleeve type for mineral oil lubrication.

Siemens Industrial Turbomachinery AB
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- 1 temperature transducer in each of the four bearings
- 1 BN, accelerometer type, vibration probe located on the

casing at the high speed (pinion) turbine side.

- 1 BN, accelerometer type, vibration probe located on the

casing at the low speed shaft (wheel) turbine side

380
Mounting details
- Pendelum supports, spring loaded supports, fix point support
and side support for the gas turbine, down to the main
baseframe. Supports for the diffuser, down to the foundation.
385
Turbine base frame
- Welded I-beam baseframe for the GT driver unit
390

Insulation

- Insulation of the Gas Turbine (including exhaust casing) for

personnel safety, heat and noise reduction.
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Part 4 - Auxiliary systems

Some auxiliary systems and parts of the control system are
mounted on a separate skid located side by side with the GT
unit. See layout and General Arrangement drawings.
Instrumentation

- Instrumentation pipes, instrument valves and fittings in 316L

stainless steel

Cooling & Sealing air system

- Extraction from compressor stage #3 for external turbine

stator cooling and sealing air around bearing #2 during
operation, including temperature measurement, strainer with
diff. pressure transmitter, butterfly valve and orifice.

- Extraction from compressor stage #5 for bleed to exhaust,

external turbine stator cooling and sealing air around bearing
#2 during start-up and shutdown - and cooling to turbine
stator stage #3 during start-up and shutdown, including
temperature measurement, strainer with diff. pressure
transmitter, butterfly valve, orifice and bleed valve.

- Extraction from compressor stage #10 for bleed to exhaust

during start-up and shutdown - and cooling of turbine stator
stage #2 and air supply to the balance piston during start-up,
operation and shutdown, including temperature measurement,
strainer with diff. pressure transmitter, butterfly valve, orifice
and bleed valve.

- Instruments and components for cooling and sealing air

system

Electric Start & Barring system

- Static Frequency Converter (SFC).

- Electric start and barring motor.

- Driver shaft of flexible type, steel plate coupling.

- Emergency barring system (Geared AC motor, 400VAC, on

main gearbox).

The arrangement is based on that the 400VAC emergency
services board supplies power to each GT MCC in case of
AC failure. A capacity of 80 -100 kW is sufficient to keep
one (1) GT-set start prepared in case of a power plant black-
out.
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410

422

- Instruments and Components for Electric Starting & Barring
system

Lubricating Oil System designed for ISOVG46 mineral oil
fulfilling Supplier specification 8121-09

- Covering:

- The Gas Turbine

- The Speed Reduction Gear

- The Generator

- Start and barring motor.

Carbon steel lube oil tank with 2 heaters.

Supply piping for the lube oil system in carbon steel, stainless
steel downstream the filter to the GT.

Discharge piping in stainless steel.

Pumps and fan with redundant power supply.

- 3 x80% AC motor driven centrifugal type pumps (2 in
operation and 1 in stand-by mode). The pumps are
normally utilised to 2 x 50% but the SFC's and motors are
designed to increase the capacity of the pumps during
tranfer from the operational to the stand-by pump.

- 2x 100 % AC motor driven oil system ventilation fan.

- Oil system ventilation filter with filter housing in stainless
steel

Each pump and the fan is driven by a Static Frequency
Converter. DC back-up is provided on each pump and the fan by
the 440VDC battery feed to the SFCs.

- 1x 100 % water cooled lube oil cooler (plate type) designed
for +40°C cooling media inlet temperature, including lub.oil
piping

- 2x 100 % lube oil filter with delta P transmitter.

- Instruments and Components for standard Lubricating Oil
system.

Fire Extinguishing System, CO2

- Fire detection and extinguishing system for the GT enclosure.

- 1x 100 % discharge for fire protection as above.

- Piping, valves and nozzles.

- 10 IR detectors, 6 heat detectors covering the gas turbine and
auxiliaries located inside the GT enclosure.

- 2 warning lights flashing red, located outside the GT
enclosure.
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- 2 acoustic alarms (one CO2 driven and one electrically
driven), located inside the GT enclosure

- 1 CO2 released status light, 1 CO2 blocked status light and a
manual release button, located outside each normal entrance
door to the GT enclosure.

- Central fire suppression unit. The central unit is connected to
the control system for alarm announciation.

- Instruments and Components for standard Fire Extinguishing
system.

Ventilation system

- Weather louvers at the ventilation inlet and outlet of the GT
enclosure.

- Silencers as required for the specified sound level, on
ventilation inlet and outlet of the GT enclosure.

- 1 stage air filter (barrier type, disposable) for the GT
enclosure.

- Shut off fire dampers on the ventilation inlet and the
ventilation outlet of the GT enclosure.

- 2x 100 % AC driven fan placed in the ventilation outlet of
the GT enclosure, i.e. GTenclosure subatmospheric pressure.

- Air conditioning unit (1x100%) for the electrical and control
module.

- Ventilation ducts in Carbon steel.

Gas detection system

- 2 semi-conductor gas detectors, located in the ventilation
outlet from the GT enclosure (one in low position and one in
high position).

- The detectors are connected to the GT control system via the
gas detection central unit. Each gas detector has an alarm and
an engine shutdown level.

Gas Fuel System

- Gas fuel unit
- Manual isolation valve
- Gas isolation valve (spring closing, pneumatically operated).
- Strainer, mesh size 200, with local diff. pressure indicator.
- Stainless steel piping downstream strainer.
- Two quick shut-off valves in series (spring closing,

pneumatically operated).
- Ventilation valve between the quick shut-off valve.
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- Ventilation valve between the isolation valve and the first
quick shut-off valve

- Gas control valve ( AC-servo motor operated) with position
feedback, for the 2 pilot gas manifolds.

- 2 pilot gas manifolds with 18 and 12 connection points
respectively from each manifold to the 30 burners.

- 1 main gas manifold with 30 connection points to the 30
burners.

- Gas control valve (AC-servo motor operated) with position
feedback, for main gas manifold.

- Gas control valve (pneumatic positioner) with position
feedback, for central gas manifold..

- 1 central gas manifold with 30 connection points to the 30
burners.

- All piping in gas fuel unit and internal GT-skid piping in
stainless steel

- Ventilation lines to atmosphere, standard location above the
air intake filter.

Ignition System

- Piping for natural gas supply from the gas fuel system to
burner #26 during startup.

- Shut-off and vent valves (spring closing, pneumatically
operated).

- High energy spark plug for cross-ignition (see Iltem 300)

Cooling water system

- Terminal point at the lube oil cooler.
- Terminal point on the generator coolers

Instrument air system

- Internal piping in stainless steel.
- Last chance coalescer filter (0,01 micrometer)
- Instrument air supply by customer.

Compressor washing system

- Washing unit for compressor washing, consisting of:
- Water tank with heater, level gauge and temperature
gauge. Volyme 80L.
- Detergent tank with heater, level gauge and temp. gauge.
Volyme 80L.
- Filter.
- AC driven pump (reciprocating type).
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- Pressure regulating valve and pressure gauge.
- Piping, inlet manifold and injection nozzles for offline
washing.

- 7 manually operated drain valves with piping, to common

location at skid edge via the internal drain tank. from the Gas
Turbine.

- Internal, intermediate, drain tank including drain pump and

level switch. Volyme app. 100L.

- Instrumentation and piping according to P&ID
- Equipment acc. to "Safe area" area classification.

Drying system
— Dehumidifier for engine dry out, during shut down periods.

Automatic start after completed barring.
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- Power System Stabilizer
note: This extra feature will have a basic default setting when

Part 5 - Generator delivered. The price quoted excludes time for setting and

501 commissioning the equipment if required on site. The time is
Generator type AMS 1250 A LF 3BSM006990_A further excluded from the 105MW erection and
. commisioning TFA time provided in the onshore contract and

56,25 MVA at 35°C cooling water temperature and P.F. 0.8. would be payable separately against daily rates.
- Frequency / speed / voltage : 50 Hz / 1500 RPM / 11 kV.

Standards, IEC. 591
- Four pole (salient) three phase synchronous generator. Higs - Line and neutral cubicle SLD X501234E
~ Cooling form: IC8 AIW7. . Highly integrated generator breaker solution. The breaker is
~ Brushless AC-exciter with rotating rectifier. directly attached to the generator. Generator neutral, generator
~ PMG for excitation power supply. circuit breaker, all measuring transformers and earthing switches
- Insulation according to class F. are included in one unit. The attached control cubicle contains the
- Temperature rise at rated output and P.F. 0.8 within class B generator control unit (AVR) and all control equipment necessary

absolute according to § 16.3.4 of IEC 34-1 within the ambient for operation in local or remote position where applicable.

temperature range.

- Temperature monitoring by RTD.

- Vibration monitoring by accelerometers.

- Lube oil supply from the turbine system.

- Line and neutral side termination points for MV terminal
enclosure.

- Anti condensation heaters in the main machine, exciter and
MV terminal box.

- Separate junction boxes for instruments, excitation and

- Rated voltage level 12kV, 50Hz

- Basic Insulation Level 75kV

- Rated current 4000A

- Rated Short circuit time withstand current 50 kA, 1 sec
- Neutral Point Resistor 10A,10s.

- Degree of protection: IP54

Auxiliary transformer compartment

heaters. - Vacuum circuit breaker and disconnector for outgoing feeder for
auxiliary transformer.
580 - Circuit Breaker 1250A / 63 kA
Excitation and voltage regulator system - Protection relays and remote control is not included

- Dual channel Automatic Voltage Regulator (AVR) including:
- Automatic Voltage Regulator (AVR)

- Built in DC-chopper for regulation of field current - Rectifier for internal control power 240VAC//110VDC.
- Power factor control.

- Reactive power control.
- Excitation current limiter with cooling air bias. - Cable/busbar connection from below. No static load is allowed
- Stator current limiter with cooling air bias on the connection bus.

- Under excitation limiter

DC control power

Main Connection
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Part 6 - Electrical and control equipment

Electrical auxiliary systems
Electrical auxiliary systems as specified below:
Motor Control Centre

Siemens MCC hoard, Isc=50kA.
Supplies all consumers (except starting system) within the scope of
supply and is provided with:
- Fixed mounted circuit breaker incomer.
- Fixed mounted fuseless motor starters and MCCB feeders.
- Dual redundant incomers with automatic transfer.
Protection class IP30.

UMD (Uninterrupted Motor Drive) and UPS (Uninterrupted
Power Supply) systems

The system provides uninterrupted AC and back-up DC power to
the AC motor driven lube oil pumps and the oil ventilation fan(s) of
the turbine package.
A UPS supply unit (static frequency converter, sine filter and
transformer) and a UPS distribution board for supply of the 1&C
equipment of the turbine is as well integrated within the free
standing panel arrangement.
A common battery supply DC power to the UMD and UPS system.
(Only to UMD system when UPS supply is provided by others.)
The system is completely self contained and is designed with
protection class IP21, (IP20 internally).
The panel arrangement mainly contains the following equipment:
- One AC power distribution board with MCCB breakers
supplying the frequency converters, and the battery charger.
- One DC power distribution board with MCCB breakers
supplying the frequency converters.
- Static frequency converters for the lube oil pumps and the oil
ventilation fan(s).
- Static frequency converter for UPS supply. One hour
autonomy time.
- MCB distribution board for I&C equipment. Fed from UPS
supply.
- Battery charger, 440 VDC.
- PLC bhased emergency back-up operation system.
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Common UMD and UPS battery

Capacity for one hour with UPS system load and a complete 10h
emergency cool down cycle.

Starting transformer

- Dry insulated, cast resin epoxy type transformer with
transformer enclosure.

- Protection class IP54

- 6,6 +-2x2,5%/0,69kV, 50 Hz.

Frequency converter(s).

- Starting frequency converter, Siemens Sinamics S120, 690VAC
50/60 Hz supply, protection class IP21.

Control equipment for automatic start-up, operation and shut
down.

Micro Processor based control, supervision and protection system
with a PC based operators station. The system is designed for
highest possible operators friendliness with colour process
graphics, log and alarm /event displays, printer for lists and
hardcopies from the screen. The system has various openings to
external computer systems. The system program provided is in the
US English language.

PCS7 license for control system programming included in operator
station. (At deliveries of more than one GT at the same installation,
the tool is common for all GT units).

The following division of functionality described below constitutes
the turbine control system:

Operators station

PC based (Windows XP) operators interface, Simatic WinCC with
necessary software to operate the GT in all operation modes. Rack
type computer with redundant Hot-Swop, RAID controllers.

The PC based operators interface consists of:

- Rack mounted turbine HMI with 19 inch TFT screen, keyboard,
mouse and laser colour printer.

- Additional remote desk mounted turbine HMI with 21 inch TFT
screen, keyboard and mouse

- Ethernet interface to turbine controllers

Siemens Industrial Turbomachinery AB

MAN\02 Sales Job\IPG\2009 FOFF\SGT-800\Gulf Electric SPP -
Thailand\Tender documents\File version\01. General &
Commercial\120_Scope of supply docs_100330\120_X1203409E_2_Scope
of Supply and Terminal Points (SBC).doc

Common for 2 GTs
(X630730E)




SIEMENS 567800 - GENERAL & COMMERCIAL X1505409E 2" e

635

631

Creation date Signature

Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 MN/NPC

Scope of Supply

Comment

The OS station performs apart from providing normal operators

dialogue:

- Trending and storing of process parameters.

- Self diagnostics and displays of system and individual board
status.

Other indicators:
- Start counter.
- Operating, equivalent operating hour and cycle counter.

Main process controller Simatic AS400

The main Simatic controller contain system and application
programs to perform both open and closed loop control in order to
run the turbogenerator set. The programs are battery backed up for
appr. 2 month.. The main tasks of the AS400 controller are:

- Analogue and Binary 1/0 handling.

- Sequencer for start and stop.

- Gas turbine set monitoring.

- Frequency/load control.

- Gas turbine speed and temperature control.

- Gas turbine acceleration and deceleration control.

Unit protection system

The unit protection system is built up around one fail safe
controller (AS400-F), proven according to IEC61508. All trip
signals works with the principle of “fail safe”, i.e. signal loss
generates a turbine trip.

The following signals are duplicated and works with the “1 out of
2” principle:
- Turbine overspeed.
- Flame supervision.
- Purge time monitoring.
- Ignition failure.
- High exhaust gas temperature.
- Low lubrication oil pressure.
- High lubrication oil temperature.
All protection system actions are registered and informed to the
operator on the main operators station.
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Communication, Hardwired interface

1/0 interface in turbine control system for signal interfacing with
control and monitoring system for plant provided by others.

- 10 Digital inputs, 24VDC

- 10 Digital outputs (potential free relay contacts)

- 5 analog signals

- One signal to the safety system

Generator protection system

Protection system Siemens Siprotec 4. Protection functions as
indicated below.
IEEE-code(Sub)

- Differential protection 87G

- Stator earthfault protection 59N

- Voltage restraint over current 51V
protection

- Under impedance protection 21
(zone 1)

- Negative sequence protection 46

- Under excitation protection 40

- Over/under voltage protection 59/27

- Reverse power protection 32

- Rotating diode fault protection ~ 58*

- Breaker Failure 50BF

- Frequency protection 81

*) AVR system function

Synchronising equipment

Automatic and manual (semiautomatic) synchronising system for
two circuit breakers, the Generator Circuit Breaker (GCB) and one
additional breaker. The system is provided with a "Synchronising
by-pass" switch for breaker closing against a "dead bus".

Additional included features for the control system

- Optical interconnection of two control systems (no cable
included) for common access to GT units on the same control
network

- Modbus serial link and modem with standard scope of signals
for communication with external computer system
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- Hot replacement of 1/0 modules

- Interface for IRIG-B (client to connect to terminals in gas
turbine control module) to be used for common time system

- PCS7 programming license included in operator station

Common for 2 GTs

Common for 2 GTs

Electrical installation

- Control and instrumentation cables on the turbine and auxiliary
systems skid.
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Part 7 - Installation and building

Enclosure

- Weatherproof, outdoor:

- Acoustic enclosure for the Gas Turbine Generating set
including the speed reduction gear. Weather roof over
Electric Generator.

- Complete with access doors, emergency doors, walkways,
stairs, internal lighting and a 8 tonnes maintenance overhead
crane in the GT enclosure.

Electrical and control equipment modules

- Control room;

- Operators station

- Control panels.

- MCC

- Starting frequency converter

- Lube oil drive system

- Emergency back-up battery

- UPS-unit for turbine controls

- Fire fighting panel

- Servo Motor Drivers
- Battery room;

- Emergency batteries
The modules are provided with internal lighting, heating and air
conditioning systems. Systems are tested together with the GT and
auxiliary systems (factory tests).

Foundation

- Outline drawing of the foundation with static and dynamic loads

— Embedded steel plates

- Necessary fastners to attach included units and equipment to
foundation according to valid drawings.

Static air intake system

- Double sided filter house with disposable 1st and 2nd stage
filter. Pre filter class F7, high efficency filter class H10
(HEPA).

— Ducting for standard outdoor installation with support structure.
— Acoustic-lined duct and silencer for the air intake
— Hoist for filter replacement, hand operated.
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Exhaust gas system

- Insulated exhaust duct (horisontal, axial outlet).
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Part 8 Inspection, erection, testing and
commissioning

Transport

- Packaging for sea transport

- Packing for 3 months storage

— Delivery DES port of Thailand, acc. to INCOTERMS 2000.

- The tools for on/off loading during transport and erection period
are property of Siemens.

- Weatherproof transport/storage cover for main machinery unit
and auxiliary unit.

Inspection

- Quality control acc. to standard Inspection Plan
- Witness point for routine test, Electric Generator (To be agreed)
— Shipment release inspection (To be agreed)

Maintenance tools

- GT-tools for A-inspection

- GT-tools for B-, C- and D-inspection. One set (total 4 sets for 7

sites)
- Generator maintenance tools One set (total 4 sets for 7
- Rotor removal rooling tool sites)
- Service crane
- Exciter removal tools
- Generator roll out support.

Factory tests

- Balancing and overspeeding of the turbine and generator rotors.

- Standard Gear test at the subsupplier's workshop

- Standard Electric generator routine test at the subsupplier's
workshop

- Stationary testing:

- System tests of the assembled equipment, including sequence
test up to GT ignition (without engine rotation), with contract
auxilliary systems and contract control equipment available
at workshop test.
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Part 9 Documentation, operation and
maintenance
Spare parts
— Operation consumables for 2 years operation
- Operation back-up parts One set (total 4 sets for 7

sites)

Documentation

The Documentation is divided into five blocks 1, 2, 3, 4 (Operation
and Maintenance) and 5 (Quality Documentation). All
documentation, with the exception of block 5 is delivered on
CD/DVD-ROM. The application uses a standard HTML web-
browser and Acrobat Reader.

In addition to the CD/DVD-ROM, copies in paper format will be
delivered as well according to the Scope below for the Operation
and Maintenance documentation.

1. Documentation overview.

This is an introduction to the Operation & Maintenance
documentation structure and comprises key information on how to
recognize and find the appropriate documents and how to
understand the typical symbols used.

- 1 Documentation overview.

2. Operation & Maintenance Instructions.

This block serves as the instruction for operation of the gas turbine

package and as well as handling the unit in emergencies. The

System Descriptions and the System (P&I) Diagrams form an

appropriate level of information for understanding the basic

systems design and operation. This block also contains instructions

for scheduled preventive maintenance.

- 2A Operation instruction, including control system operator
interface

- 2B Fault procedures.

- 2C System descriptions

— 2D System (P&I) Descriptions

- 2E Setting list, Electrical load list, Aggregate list and Instrument
list.

Siemens Industrial Turbomachinery AB

Comment

- 2F Maintenance documentation.

3. Maintenance and Technical Documentation.

The Technical Documentation contains detailed technical
information, mainly intended for the maintenance personnel. The
documentation is divided into Electrical-, Control- and Building
Items.

- 3A Control documentation.

- 3B Electrical documentation.

- 3C Installation documentation (if applicable)

- 3D Building documentation (if applicable)

4. Component Documentation.

The Component Documentation mainly consists of Technical
documentation and a limited part of Operation and maintenance
documentation.

- 4A Control Components

- 4B Electrical Components

- 4C Mechanical Components

5. Manufactering Record Book

The Manufactering Record Book includes inspection plans and
different types of certificates for the electrical and mechanical
equipment.

- Test and inspection documentation.

Language and number of binders per GT:

- Documentation language is English

- 2 copies of Electronic documentation (DVD)
1 copies of binders for block 1, 2 and 3

1 copies of binders for block 5.

Main exclusions

- Supply of auxiliary power

— Drain from terminal point

- MV connection (cabling or busduct) between the generator
cicuit breaker and the step-up transformer.

Siemens Industrial Turbomachinery AB

MAN0Z Sales Job\IPG\2009 FOFF\SGT-800\Gulf Electric SPP -
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of Supply and Terminal Points (SBC).doc
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Creation date Signature
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 MN/NPC
Scope of Supply
Comment

- LV power cables, installation materials and installation external
of the GTG package.

- Signal and control cables, installation materials and installation
external of the GTG package.

- Earthing network external to GTG set

- Lightning protecting

- All civil works including foundations

- Counterflanges, gaskets and bolts at terminal points - if not
specifically agreed in final scope of supply.

- Exhaust system downstream the GT exhaust diffuser flange. The
equipment downstream the GT exhaust diffuser flange must be
designed and manufactured to meet the overall plant noise
requirements.

- On-line washing

- Instrument air compressor

- External gas receiving /pressure control system

- External gas treatment

Siemens Industrial Turbomachinery AB

MAN0Z Sales Job\IPG\2009 FOFF\SGT-800\Gulf Electric SPP -
Thailand\Tender documents\File version\01. General &
Commercial\120_Scope of supply docs_100330\120_X1203409E_2_Scope
of Supply and Terminal Points (SBC).doc
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Doc-number Edition Page
Sl E M E N S SGT-800 - GENERAL & COMMERCIAL X1203409E 2 227)
Creation date Signature
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 MN/NPC
Scope of Supply
Comment

SGT-800 Gas Turbine, Generator Drive.

Scope of Supply and Terminal Points

Part 1 General

Basic definition:

This Scope of supply forms a functioning unit within the

terminal points (utilities/consumables such as auxiliary power,
fuel, water, wash detergent, instrument air, lubricating oil and
grease are excluded). Alternative configurations are available.

Part 2 Technical specification

Application
- 1x SGT-800, Onshore (equipment delivery)

Operating mode
- Continuous base load

Units
- Sl-units

Design conditions
- +8to +40°C ambient temperature.
- Moderate dust loading
Installation
- Outdoor

Wind speed and seismic zone

- <=40 m/s and UBC code (1997) zone 1, S3 (foundation
not considered)

Site handling forces

Siemens Industrial Turbomachinery AB

MAN0Z Sales Job\IPG\2009 FOFF\SGT-800\Gulf Electric SPP -
Thailand\Tender documents\File version\01. General &
Commercial\120_Scope of supply docs_100330\120_X1203409E_2_Scope
of Supply and Terminal Points (SBC).doc

SIEMENS 567-800- GENERAL & COMMERCIAL

Doc-number

Edition Page

X1203409E 2 3(27)
Creation date Signature
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 MN/NPC
Scope of Supply
Comment

- Site 0.5 x g in any horisontal direction and 0.5 x g in

vertical direction.

Avrea classification
- Safe area

Surface treatment

- Onshore, Corrosivity category C4 high. The internal
equipment and the generator are treated for corrosivity

category C2.

- Corrosivity factors according to I1SO 12944,

Design sound level

- 85dB(A) near field at 1 m distance (outside the GT
enclosure wall and 1.5 m above ground level). Measured

according to ISO 3746-1995.

Combustion chamber
- Dry Low Emission system

Fuel

- Gas fuel, fulfilling Supplier gas fuel specifications

X241010E/1CS26810

Lubricating oil cooling

- Water (water / antifreeze fluid TEMPER or equivalent),

cooling media, supply temperature <+40 °C

Generator cooling / protection form
- Cooling/protection form: IC8 A1 W7/1P54

- Cooling water temperature to generator, ambient air

temperature plus max 10 deg. C.

Generating voltage / frequency
- 11.0kV /50 Hz

Auxiliary voltages, frequency and standards for motors
- 400 VAC, 50 Hz, (TN-C-S system) start motor 690 VAC,

3-phase. 230 VAC UPS. Standards: EN/IEC.

Emergency battery voltage
- 440 VDC

Siemens Industrial Turbomachinery AB

MAN\02 Sales Job\IPG\2009 FOFF\SGT-800\Gulf Electric SPP -
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Analysis / Test Report

Lot ID: 246354

Date Received : Feb 08, 2024
Date Reported : Feb 13, 2024
Report Number: 2909519-1

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160
P/O : 4108004227
Project Name : Monitoring EIA
Project Location : GCRN

Page 1 of 1

Sample Number 246354-1

Parameter Noise (Leq 8 hrs.)

Location wieu Gas Turbine 1

Measurement Date Feb 07, 2024

Measurement by Traimonthon Tipwan

Time Leq (dB(A)) Lmax (dB(A)) L90 (dB(A))

08:19 AM - 09:19 AM 74.9 77.4 74.1
09:19 AM - 10:19 AM 77.6 103.2 74.0
10:19 AM - 11:19 AM 74.4 77.4 73.6
11:19 AM - 12:19 PM 74.7 78.0 73.6
12:19 PM - 01:19 PM 77.0 88.4 74.0
01:19 PM - 02:19 PM 83.4 88.3 80.0
02:19 PM - 03:19 PM 84.3 88.8 81.3
03:19 PM - 04:19 PM 84.6 89.6 82.6
Leq Average 8 hrs. (dB(A)) 80.8
Lmax (dB(A)) 103.2
Standard (dB(A)) 90 140

Reference Method : Based on ISO1996-1 and 1996-2
Standard : UsznensznsIvanaIMAsIN 3ag RsAsHuATaYANLRaAAY
wmsisznaufanisTssnudmduaamanaganlunisinnu w.a.o¢as

Technical Management Approved by

Orawan Rakyong Supot Salamteh
Scientist (3) Section Head

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglob.

AIGHT SOLUTIONS A1
11726-21/ EMAIL S:\Reports\_Air Noise.rpt (11:00AM)

Analysis / Test Report

Lot ID: 246354

Date Received : Feb 08, 2024
Date Reported : Feb 13, 2024
Report Number: 2909520-1

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160
P/O : 4108004227
Project Name : Monitoring EIA
Project Location : GCRN

Page 1 of 1

Sample Number 246354-2

Parameter Noise (Leq 8 hrs.)

Location w3 Gas Turbine 2

Measurement Date Feb 07, 2024

Measurement by Traimonthon Tipwan

Time Leq (dB(A)) Lmax (dB(A)) L90 (dB(A))

08:26 AM - 09:26 AM 70.8 73.7 69.3
09:26 AM - 10:26 AM 69.3 77.0 68.4
10:26 AM - 11:26 AM 68.8 75.9 68.3
11:26 AM - 12:26 PM 69.3 73.3 68.3
12:26 PM - 01:26 PM 70.9 79.3 68.3
01:26 PM - 02:26 PM 75.4 80.3 72.4
02:26 PM - 03:26 PM 76.3 80.5 73.6
03:26 PM - 04:26 PM 77.3 81.8 75.0
Leq Average 8 hrs. (dB(A)) 73.5
Lmax (dB(A)) 81.8
Standard (dB(A)) 90 140

Reference Method : Based on 1S01996-1 and 1996-2
Standard : wszaiensznaIvanaIMAI Bag MasnsHuATasAlREaY
tumssznaufanisTssnuidmduaamwadanlunisingu w.a.baeas

Technical Management Approved by

Orawan Rakyong Supot Salamteh
Scientist (3) Section Head

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglobal.com

AIGHT SOLUTIONS §
11726-21/ EMAIL S:\Reports\_Air Noise.rpt (11:00AM)




Analysis / Test Report

Lot ID: 246354

Date Received : Feb 08, 2024
Date Reported : Feb 13, 2024
Report Number: 2909521-1

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160
P/O : 4108004227
Project Name : Monitoring EIA
Project Location : GCRN

Page 1 of 1

Sample Number 246354-3

Parameter Noise (Leq 8 hrs.)

Location wieu Steam Turbine

Measurement Date Feb 07, 2024

Measurement by Traimonthon Tipwan

Time Leq (dB(A)) Lmax (dB(A)) L90 (dB(A))

08:20 AM - 09:20 AM 81.6 82.6 81.5
09:20 AM - 10:20 AM 81.4 86.5 81.3
10:20 AM - 11:20 AM 81.4 82.0 81.3
11:20 AM - 12:20 PM 81.3 81.9 81.1
12:20 PM - 01:20 PM 81.2 82.0 81.1
01:20 PM - 02:20 PM 81.4 82.8 81.2
02:20 PM - 03:20 PM 81.5 82.5 81.2
03:20 PM - 04:20 PM 81.5 82.6 81.2
Leq Average 8 hrs. (dB(A)) 81.4
Lmax (dB(A)) 86.5
Standard (dB(A)) 90 140

Reference Method : Based on 1SO1996-1 and 1996-2
Standard : UszaensznsIvanEIMAsIN 3ag NAsAsHNATaYANLaRAY
wmsisznaufanisTssnudmduaamanaganlunsinnu w.a.o¢as

Technical Management Approved by

Orawan Rakyong Supot Salamteh
Scientist (3) Section Head

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglob.

AIGHT SOLUTIONS A1
11726-21/ EMAIL S:\Reports\_Air Noise.rpt (11:00AM)

Analysis / Test Report

Lot ID: 246354

Date Received : Feb 08, 2024
Date Reported : Feb 13, 2024
Report Number: 2909522-1

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160
P/O : 4108004227
Project Name : Monitoring EIA
Project Location : GCRN

Page 1 of 1

Sample Number 246354-4

Parameter Noise (Leq 8 hrs.)

Location w3 wRSG 1

Measurement Date Feb 07, 2024

Measurement by Traimonthon TipBan

Time Leq (dx(A)) LmaO(dx(A)) L90 (dx(A))

08:28 AM - 09:28 AM 734 76.5 73.0
09:28 AM - 10:28 AM 731 76.9 72.7
10:28 AM - 11:28 AM 729 78.2 72.4
11:28 AM - 12:28 PM 72.7 75.6 72.2
12:28 PM - 01:28 PM 72.8 76.3 72.2
01:28 PM - 02:28 PM 73.4 80.6 72.9
02:28 PM - 03:28 PM 73.4 79.3 72.8
03:28 PM - 04:28 PM 735 76.1 73.1
Leq Average 8 hrs. (dx(A)) 73.2
LmaO (dx (A)) 80.6
Standard (dx(A)) 90 140

Reference Method : xased on ISH1996-1 and 1996-2
Standard : wszaiensznaIvanaIMAI Bag MasnsHuATasAlREaY
tumssznaufanisTssnuidmduaamwadanlunisingu w.a.baeas

Technical Management Approved by

HraBan Rakyong Supot Salamteh
Scientist (3) Section wead

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglobal.com
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Analysis / Test Report

Lot ID: 246354

Date Received : Feb 08, 2024
Date Reported : Feb 13, 2024
Report Number: 2909523-1

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160
P/O : 4108004227
Project Name : Monitoring EIA
Project Location : GCRN

Page 1 of 1

Sample Number 246354-5

Parameter Noise (Leq 8 hrs.)

Location w3 WRSG 2

Measurement Date Feb 07, 2024

Measurement by Traimonthon TipBan

Time Leq (dx(A)) LmaO(dx(A)) L90 (dx(A))

08:22 AM - 09:22 AM 76.0 79.3 75.1
09:22 AM - 10:22 AM 75.5 80.1 74.5
10:22 AM - 11:22 AM 75.1 79.8 74.3
11:22 AM - 12:22 PM 75.1 81.2 74.1
12:22 PM - 01:22 PM 74.9 78.2 73.9
01:22 PM - 02:22 PM 74.8 82.0 74.3
02:22 PM - 03:22 PM 74.8 77.9 74.3
03:22 PM - 04:22 PM 74.6 76.4 74.2
Leq Average 8 hrs. (dx(A)) 75.1
LmaO (dx(A)) 82.0
Standard (dx(A)) 90 140

Reference Method : xased on ISH1996-1 and 1996-2
Standard : UszaensznsIvanEIMAsIN 3ag NAsAsHNATaYANLaRAY
wmsisznaufanisTssnudmduaamanaganlunsinnu w.a.o¢as

Technical Management Approved by

HraBan Rakyong Supot Salamteh
Scientist (3) Section wead

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglob.

AIGHT SOLUTIONS A1
11726-21/ EMAIL S:\Reports\_Air Noise.rpt (11:01AM)

Analysis / Test Report

Lot ID: 246354

Date Received : Feb 08, 2024
Date Reported : Feb 13, 2024
Report Number: 2909524-1

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160
P/O : 4108004227
Project Name : Monitoring EIA
Project Location : GCRN

Page 1 of 1

Sample Number 246354-6

Parameter Noise (Leq 8 hrs.)

Location w3au Cooling Tower

Measurement Date Feb 07, 2024

Measurement by Traimonthon Tipwan

Time Leq (dB(A)) Lmax (dB(A)) L90 (dB(A))

08:25 AM - 09:25 AM 81.8 82.4 81.7
09:25 AM - 10:25 AM 81.6 82.2 81.4
10:25 AM - 11:25 AM 81.4 83.3 81.2
11:25 AM - 12:25 PM 81.3 82.2 81.2
12:25 PM - 01:25 PM 81.3 81.7 81.1
01:25 PM - 02:25 PM 81.2 81.6 81.0
02:25 PM - 03:25 PM 81.1 81.7 81.0
03:25 PM - 04:25 PM 81.1 82.7 81.0
Leq Average 8 hrs. (dB(A)) 81.4
Lmax (dB(A)) 83.3
Standard (dB(A)) 90 140

Reference Method : Based on 1S01996-1 and 1996-2
Standard : wszaiensznaIvanaIMAI Bag MasnsHuATasAlREaY
tumssznaufanisTssnuidmduaamwadanlunisingu w.a.baeas

Technical Management Approved by

Orawan Rakyong Supot Salamteh
Scientist (3) Section Head

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglobal.com

AIGHT SOLUTIONS §
11726-21/ EMAIL S:\Reports\_Air Noise.rpt (11:01AM)
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. aa1unlulse'niln Site Layout and Restrict Area

~TETE e TR

HOLTAN G PO

Safety Induction

. nA1sLain-aan199'lWilN Access Control

. Aaulhsaldn Widasa sia. (lausettamizaou
Tanuseaead pnazhinca waswantinsivasuluzatinuiin
199’ wazsaslvnazdacaavaafiatianaunduaan
NNTs9 WA Aulvidu suan.

. it 159 lWvhassasdnsiaacia 12ih-aan Milanannsia
192159 WA waguaniias Contractor Au 51Ua. nney
desFuunazdasfniinslilunuivlddalaunaaaiainag
TuTs9' W (auanalvvaniiasdszanau 1 Tu/l1 naw)

. v uluRuRmI LAY HFUMINAZARIRIAIIN-
aannaadvnilay sua. nenAuNAILAN

. Contact Security to grant Authorization Form, and must
be signed by GCRN staff before leaving.

. All contractors must register to guard house to grant
Contractor Pass Card which must be posted all time
while staying/working in the power plant. (1 ID Card/1

group)

. To access restricted area, contractors must register to
guard house at the entrance again.




A1st2n-aan199' NN Site Access

Safety Induction

Restrict Area

I Parking Area



charuwan.pimapikriti
Rectangle

charuwan.pimapikriti
Rectangle


Safety Induction

4 { j"-‘. — L e i IR e - PRV S ! o |
| ‘,;‘;! t_____t No Parking Area
I _
L? B Parking Area
.}A
. -

)|

R A P LN R T S A TN AP T

ATAansn LiRaausnaidinue wiamaiianuiniusasiznunluiunairuau Tvaassaruminaanuanaiansg
1l o Qs = al (4 =1 1l o @ o al Qs 1 =3
Tifeuvalnsalduiwde MAuasell warliAauen153s13s AnuaaNusaauanauunan luvdu 20
au/2u wazluvsnatauuluiunaandsn wae LAy 10 An/au




AMANUIN U-15

d0RaURLAR

9 9

FENTUABUUNTIAN-TQUIBY W.A. 2567



swnuazlanuasasalumsinau

1. anaanulasanslunsiiau (After COD July 1%, 2014)

1AoU aoaanuilasanslumsiiau
Man day (7)) Man hour (2@ W)

HnN3NAN 2567 679 5,539
NuNNNUE 2567 661 5,121
fuAu 2567 699 5,430
L8 2567 630 4,909
NOHNIAN 2567 669 5,381
Ngunew 2567 650 5,344

nINNIAN 2567

AINAN 2567

AueNel 2567

AA"AN 2567

WEAANEY 2567

§191AN 2567

39U 2 TUARUNUIBY 2567 91,847 792,869

9
aaAd g 9

9 H FJ
HUELHA miuuaammmumﬁeuuiﬂwnmsﬁnm Taguaaz InsINSILUANAINNAY N9T Vaya

Ao uniioUnTIBUNNI InTIMsIad1EN LS 1T UNTIY (weekly report, Monthly report)



S a v =
2. 319aRYANIINAYUALY 1 2567

PRGETGRL) wA. | AW | Ua. | me | we. | He | na | da | ne. | aa | we. | 5.A. | 39u
Death 0 0 0 0 0 0 0
Permanent Disable 0 0 0 0 0 0 0
Lost organ 0 0 0 0 0 0 0
Stop work over 3 day 0 0 0 0 0 0 0
Stop work not exceed 3 day 0 0 0 0 0 0 0
First Aid Case 0 0 0 0 0 0 0
Near miss 0 0 0 0 0 0 0
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HNELTA miuuﬁammmumﬁauuiﬂﬁﬁmivmmIﬂmmaﬂﬂﬂmi%ummqﬂu ‘1/N‘il GU’EHJ”ﬁi]z@lﬁlﬂgﬂﬁﬁlﬁﬂﬂﬂ'ﬂﬂlﬂuﬂﬁﬂ fﬂum!ﬁaum]mau 2567
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3. 518@1&%ﬂﬂﬂWﬁlﬂQU@]Lﬁﬂlmagﬂﬁglﬂu

Uszifu fuidoul ffa | S10azBeaiamsal
g Tal
Death 0 -
Permanent Disable 0 -
Lost organ 0 -
Stop work over 3 day 0 -
Stop work not exceed 3 day 0 -
First Aid Case 0 -
Near miss 0 -
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Muunsiuinaisin-aan
T59'lWvh GULF JP CRN

dszanudt 17/05/ 2024

© ||~ o o s |w N e =]

Tuvinnan Tuinnaiaan SEEEIN (T TH9)
05:34:47 13:28
05:51:29 13:12
05:52:32 19:03:26 13:10
06:22:10 19:08:06 12:45
06:36:12 19:03:47 12:27
06:37:20 16:01:29 09:24
06:40:01 17:05:20 10:25
06:50:36 19:21:39 12:31
06:57:22 17:07:40 10:10
07:01:55 17:02:06 10:00
07:02:04 19:03:31 12:01
07:07:17 17:00:55 09:53
07:09:43 18:01:12 10:51
07:16:41 17:02:02 09:45
07:20:41 17:01:46 09:41
07:23:59 17:06:32 09:42
07:24:22 12:06:51 04:42
07:25:59 09:34
07:30:37 10:47
07:37:35 09:24
07:40:23 10:08
07:40:41 09:27
07:43:54 156 10:12
07:44:11 17:22:29 09:38
07:45:05 17:00:12 09:15
07:45:19 17:48:00 10:02
07:46:13 17:34:19 09:48
07:48:10 17:00:43 09:12
07:48:48 17:07:22 09:18
07:57:19 17:13:02 09:15
07:57:39 17:32:54 09:35
07:59:36 15:03:02 07:03
08:01:55 17:14:46 09:12
08:02:12 17:12:43 09:10
08:02:28 17:31:35 09:29
08:04:37 17:47:09 09:42
08:08:57 17:18:09 09:09
08:09:10 17:10:54 09:01
08:09:59 18:00:10 09:50
08:15:55 17:30:13 09:14
08:19:37 19:23:01 11:03
08:20:12 17:06:44 08:46
08:29:39 17:49:11 09:19
08:35:02 17:40:13 09:05
08:43:18 13:47:34 05:04
08:51:45 09:41:23 00:49
09:02:05 13:46:53 04:44
09:04:46 16:40:32 07:35
09:05:03 07:35
09:05:11 07:35
09:05:24 16:40:54 07:35
09:05:48 16:40:59 07:35
09:06:11 16:41:05 07:34
09:08:05 01:00
09:35:29 :17: 00:41
09:35:37 10:16:56 00:41
10:25:03 11:59:31 01:34
10:25:13 11:57:30 01:32
10:25:31 01:32
10:25:43 01:32
10:25:55 11:58:35 01:32
10:26:06 11:58:55 01:32
10:26:17 11:59:23 01:33
10:51:19 11:11:22 00:20
15:54:42 16:55:39 01:00

16:40:21

16:40:42
17:46:42 07:01:33
18:06:01 07:01:13
18:09:12 07:
18:09:44 07:01:41
18:29:37
18:58:17 07:43:22 -11:-14
19:02:25 07:38:37 -11:-23

19:23:59
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uwilsdanlvnanisiaisan

vo a Py a_ o >! 1 PR a
asaaauanatiiindvlfnaniaisanilduaraanuanuiatiseeu

niu‘isw'mama'mnssu

il 2567-0-30035
nilvdaatiudaanviidaudonanisiansanaas
3N Aaw 1l darsidu Ade
nzifinuTseauanil 10130005825545

Taafisigaziduaananisnansanaoil

a16un sfﬂﬁjﬂfqu?uu%a dadelfinaviatanililaduss Usunas () ﬂ:Tams Wiuaniiuns waHa
Jaanluldusn AN
1 100102 snFuaduannmialaih 0.007 042 10250004625603
2 130208 ffundaduldua 11.860 042 10190186525629
3 150110 mauzluilauiini / anausludauansied 8.232 049 10190186525629
4 150110 mauzduilauansiad 0.260 049 10250004625603
5 150111 nseilavailse 0.067 049 10250004625603
6 150202 1dnsaginsiuiaiactaiua 0.167 042 10190186525629
7 150202 Faauiflau / 1dnsastinfuiadaslaua 7.628 042 10250004625603
8 150203 nsavamalduad 2.333 049 10190186525629
9 150203 nsavarmalauad / asgaaudu / ldnsani 6.920 042 10250004625603
10 160215 waanlWngaasaidusladia 0.067 042 10190186525629
11 160215 naaangaasaLauslauad 0.238 049 10250004625603
12 160216 alnsaiuardudiudidansadingd 0.167 011 10190163025627
13 160602 gulnane 0.033 021 10190186525629
14 160605 wuainaslaia 1.280 021 10190186525629
15 161001 fdoannnsatoiedacing 0.580 042 10250004625603
16 170405 WAHLUAN 0.333 011 10190163025627
17 170603 aunuduauTaY 1.108 042 10250004625603
18 190814 arnaunsTuuAdatndnauTaY 13.334 042 10250004625603
19 190814 arnaunsTILAatdmnaNuaY 16.872 083 20720100425452
20 190902 agnauduanmMIndatinlssh 221.000 042 10250004625603
21 190902 agnauduanasuaninlszin 40.962 083 20720100425452
22 150110 anuzthnilay 0.400 049 10140002825489
23 170405 ALOULRN HILNAN LABLUEN 10.000 011 10140002825489

ansilasuaygainatedulddousiuid 1 unmau 2567 fefui 31 funau 2567

aanl a Juii 1 uns1an 2567
TaunsNTsIUAARINANITN

wivdauonanisiarsanatuiauanaiaaldssuudidavsading

siansiansdlinaviatanitlilaiua

011 dausnlszaniadnminasa (sorting)

021 AnAuluaizuzussy (storage) TuszydnpasasAntAuuaraguzyssy

031 ndunlath (reuse) amianlszavAidnuasiaaithilauaiiu 4

032 donduranaiitarinda (return to original producer for disposal) 'Msmﬁm{muv‘i{uﬁu

033 ussadaeindulilussylmivialadh (reuse container; to be refilled) Wiszudaruesudu

039 1indunlaaneindddu 4 (other reuse methods) amaguszavdLduuasiantliladudaiiu 9
Tiszy

041 lhiludfaiwdovaunu (use as fuel substitution or burn for energy recovery)Taaasalutau
(incinerator) w¥atananamnssuduus (cement industrial furnace)

042 vindawaonan (fuel blending) tiaily ANFULAILEN (i nan
aaamnssudie (cement industrial furnace) wiawialatiuaziangasmnssu (boiler and
industrial furnace) szydaianig

043 wwitalaifuwdooru (burn for energy recovery) awneiaaililadua v liiflunadoduess
dusuien’u (stove) vidawialatiuaziananavunssu (boiler and industrial furnace)

044 ailusagfiunaunu (use as raw material substitution) TuiaiaaavnssudUG (cement
industrial furnace)

045 viraauan (material blending) tialzifluiaadunaunu (use as raw material substitution)
Twenansmnssudimue (cement industrial furnace) szudatenig

046 vindawsomaunuanniagibildudrdbiduuadeduass dmsuenansmass tialal
wdanszud I Taawiy (use as fuel blending for energy recovery) seutananig

047 afaaviluladuaa it & it ToasoTueLH
(incinerator) an&ansudluin

048 aiaaililduaviiiluaasdoduann wialdiiludawdmaunutaonse Tuaiun
(incinerator) tan&anszualuiin

" i

Sad

049 rindumn sy lnmnidnaa58au q (other recycle methods)
051 wnnszumsingvinazaianduu v (solvent reclamation/regeneration)
052 winnszaumsintaneaduinlui (reclamation/regeneration of metal and metal compounds)

053 1nszuIuMIAURAIWATA/EN (acid/base regeneration)

054 12NTTUIUATAUFATNEIS 1 (catalyst )

055 1nnszuIuMsAuaaw sruduiusldouuay (spent activated carbon regeneration)

056 LnsTUIUMTAUNA l7ouua (spent resin or membrane regeneration)

manansdiaug
01 gFusfiiumslilauayaaly ihde/ AdaainadululadlssTomilwi
02 Fgmsinde/mdaninadulyldlsslemilmi Bivansau

03 giuanfiunslesue i
TeyelAitseou

e 37 & ANTAUNATY 39 MUWITNY

04 gFudnflunshifusaniuinde/idaninadulllddsslomilv
uanat rudasid andla

05 ‘s

06 glvivsnsdolilduivlsenauAanisisenu nialilaudsdsenauluaiuaee

07 ‘bihiesdasuaauananlsznAnsTIaa MRS IansA fnantaTaaitaita
ua? W.A. 2566

wamanishiaygne

99 duq 5v

NUNELNER

PP

aselLiayana winvinubiviuaig s

057

059
061
062
063

065
066
067
068

069
071

072
073

074

075

076

077

079
081

12ATTNUMTAURNINNT v12fMuuaa (spent green sand / no bake sand
regeneration)
A Taaililduardu 9 nduduinlmi (other recovery unlisted materials) Tvisvy

1niaeeigdnw (biological treatment) w3a3giadifianw (chemical biological treatment)
1intiaseIEdinw (biological treatment) tiatzmadhawniafalalasiamdundoou
1iaeIEn1oiad (chemical treatment) udaunadiaignionianaiw (physical treatment)
wialaei8n1eiainiuain (physico-chemical treatment)
1neindaseigmoainnuaiw (phy hemical of )

wihsruminiaidanu (discharge into central wastewater treatment plant)
UFuidasaeigmaiadl (chemical stabilization)
el Taalad eCT)
cementitious and/or pozzolanic material)

fixation using

Ta581nTadu 9 tlavinaiaauiluiie (other detoxification methods) Twise:

Suasawviniu

fdenavattvlaandie (secure landfill)

fonavatnolaansie Wavnaslsuadosuiavinvidlunauudoua (secure landfill of
stabilized and/or solidified wastes)

wwvinane (burn for destruction) Tulaisnuaz2Y vr*’sawn|msawwmﬁuﬁ‘aﬂﬁqau‘iﬁaaﬁ
‘ilduardbidusaondoduanowiniy

wniag ez in hazardous waste

incinerator)

uase (burn for

wvianesmluenaaavassudiud (co-incineration in cement kiln)

Sadaacialadu wiadudulivza (deep well or underground injection; sea-bed insertion)
fdasudEau 9 (other disposal methods) sty

sIunuLardvaanuansuna (collect and export)

082 auvzlaniavigu (land reclamation) wwngiaailitdudibitdluuaododuasawiniu

083

WU ing or soil conditioner) wwizdafnansaiaai
‘bitdudtbiduzasdaduanowiniu

084 mawnsdnd (animal feed) lawzdolnaviataqibilduaaibilfuuandssuasowiniu

085 dnw J¥uuaviaun (study research and develop) tlamsnaaasludnwairinsonsingas

winifu

wiguatisinsainsants wasaneanans viawwnanslaisuysal

E.
=

dunluaygeadstnaufiansTsenuuasfudiuns uasvda graiieyagilildua)
dumiidasusasaanafoufifyanazasfudiuns uasvda graiieyaqilildua
dygvzanivdafusanmsuiassninerFudnfiunisuas daaindiatagililduss
wisdanisuszAuanuiufa (Liability) ssninegFudiflunisuay WraAdaYaqililtua

wilv@avavanalvguieglanssvinnisiag
dnfluns uazvda grandeYaaililaua

1 *y

EHDRITS

wadieneia AU ioriauasdafatu (total concentration : mg/kg)

wadiapvidniBnsadaans (waste extraction test : mg/l)
N . 5

Tuazdoanszun 1
Toazdsanszumninrandonmiaaindeanndun sy Tomilui
duntuayanadiaaninnduase (2a.6)
wivdaiusasannasuimmsinrastunsvindeviaasliulamaindu
salsuavviaiioviatanilildudahigneas

swamsiamshignaay

MsasuzadnssumsHiiatunatudua/dyan Bissuduaudaululunivdasusasnisan
nudouiidyana

anasiayanulaande

"l fvagudinsuTseouaaamnss Aoty 15 Ju Tudousiiu

leFuuseadomensinasasil

U AIAT5991U W.A.2535 fadsye InmdlFuliiu 2 uauum

wnviuasladhlmindsl faaviatagithitdudraanuanuinatsenulasbildfuaugia fadluanuiaaunes 45 uiowsy




wilsdaulsnanisiaisan

Asaaaugatithdvilinausatanibildudraanuanusaiisenu

ni&lii\‘l\‘l'luﬂnﬂ'lﬂnii&l

a1l 2567-0-30035
wivdaatiuiaanvidaudonanisiansanaas
w5 Aad 1afl darsiau drda
nzfiaulsauaaii 10130005825545

Taafisuazidaananisiansandodl

uilvdaulvuanisiiansan

Asaaauanatiiihdvlinasatanibildudraanuanusaiisenu

nsuisw‘mammunssu

1l 2567-0-30035
nivdaariuiaaniiausdonanisiiarsanuas
usEn Aadl 1afl darsidu drda
nzfiauTseonuaaii 10130005825545

Tnadnoazidaananisfiansandadl

ddun 1ﬁaa:ﬂéqaw?a dadolAnausataaniluilduas Usunau () s pFusinfiunis WaKa sduii iﬁaa:ﬂénn“?a Aadvlfnausatanilulaua Uaunan(du) s wFueiuns waKa
Faqn'lulduan ECTRL] Faainluldua {0015
1 100102 aznFuafiuanuialaiin 0.007 042 10250004625603 1 100102 agnfuafiuanvia’latin 0.000 042 10250004625603
2 130208 hsfundadulaiuas 2.930 042 10190186525629 2 130208 tisfuvaaduladuas 1.000 042 10190186525629
3 150110 anugduilawingiu / anvusduidlauansiad 2.616 049 10190186525629 3 150110 mauzdwilaviintiu / mausduilauansiad 0.500 049 10190186525629
4 150110 mauzluilauansiad 0.260 049 10250004625603 4 150110 auunluilaussiad 0.000 049 10250004625603
5 150111 nszilavaise 0.067 049 10250004625603 5 150111 nszilavase 0.000 049 10250004625603
6 150202 1dnsavtinsiuiedaslaua 0.167 042 10190186525629 6 150202 1dnsavtiniuiasasldua 0.000 042 10190186525629
7 150202 Yaouuilau / ldnsavinfuiedaslauas 2.714 042 10250004625603 7 150202 Yaquwdlau / ldnsasintuniaslaiua 0.400 042 10250004625603
8 150203 nsavamAlduad 2.333 049 10190186525629 8 150203 nsavamAlduad 0.000 049 10190186525629
9 150203 nsavannAlduad / msqmmmﬁu /Mdnsasin 0.920 042 10250004625603 9 150203 nsavamAlduad / mi@mmwﬁu /"dnsanin 0.500 042 10250004625603
10 160215 naan'lWngaasainusladuad 0.067 042 10190186525629 10 160215 naanlWnWgaasalauslauad 0.000 042 10190186525629
11 160215 naaangaasaLauslduad 0.038 049 10250004625603 11 160215 naaanaaalsaLaustduad 0.010 049 10250004625603
12 160216 aUnsaluasdusiuddansaing 0.167 011 10190163025627 12 160216 aunsaiuasdusiudidansaing 0.000 011 10190163025627
13 160602 dulnane 0.033 021 10190186525629 13 160602 aunane 0.000 021 10190186525629
14 160605 uuaLaailaua 0.640 021 10190186525629 14 160605 uuatnaslduas 0.000 021 10190186525629
15 161001 Widaannnsanaeiacing 0.580 042 10250004625603 15 161001 fidsnnsaoiaiacing 0.000 042 10250004625603
16 170405 LAHUAN 0.333 011 10190163025627 16 170405 LAMINAN 0.000 011 10190163025627
17 170603 awuduANTaY 0.108 042 10250004625603 17 170603 awuduANuTaY 0.100 042 10250004625603
18 190814 aznauanszuLAitdatLdedIaANTa 7.167 042 10250004625603 18 190814 aznauansruuidainidediannuiay 0.500 042 10250004625603
19 190814 aznaunszuLAdatnLE s InA AU 16.872 083 20720100425452 19 190814 agnaunszuuidaidadiaanusau 0.000 083 20720100425452
20 190902 AznauAuAIINATNANINLsEAN 41.000 042 10250004625603 20 190902 AznauAuINATNANNszIN 15.000 042 10250004625603
21 190902 arnaufuainmsnaninlsy 40.962 083 20720100425452 21 190902 aznaufuanmsndainlsuh 0.000 083 20720100425452
22 150110 mauzluilau 0.000 049 10140002825489 22 150110 aauzluiiau 0.000 049 10140002825489
23 170405 FLOULAN HILUAN LARLAAN 0.000 011 10140002825489 23 170405 HALOULAE HILUAN LABNAN 0.000 011 10140002825489

sansilasuauanainateduladousudd 1 unsau 2567 Gofui 31 unsau 2567

aanlui a1 Juid 1 unsan 2567
TaaATUTFIUAASINNTTY

wifedaudonanisiansanatuiayanaiaaldssuufidnnsaing

sansilasuaugnainateduladousiuid 1 auanius 2567 Gouid 29 nuanviug 2567

aanly au Yuid 1 nuanwus 2567
1A8ATUTFINUAAEINNTTU

wilRaudonanisiansanatuiayanelaslissuusidnnsafing




nivdaniIvWan1snaIsan
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ASNTTIIUANAUNTTN

a1l 2567-0-30035
wivdaatiuiaanvidaudonanisiansanaas
w5 Aad 1afl darsiau drda
nzfiaulsanuaaii 10130005825545

Taafisuazidaananisiansandedl

nilvdanlvWanisiasan
nsuaauaahiiinhdvilfinausaiaanibildusraanuanustnaiseiu
ASUTTIIUAAAIUNTTN

1l 2567-0-30035
nilvdaariuiaanitiausdonanisiiarsanuas
usEn Aadl 1afl darsidu drda
nzifiauTseouaaii 10130005825545

Tnadnoazidaananisfiansandadl

ddun 1ﬁaa:ﬂéqaw?a dadolAnausataaniluilduas Usunau(eiu) s wHudiuns WaKa sduii iﬁaa:ﬂénn“?a Aadvlfnausataailulaua s (du) s wFueiuns WwaKa
Faqn'lulduan TRt Faainluldua {0015
1 100102 agnFuafiuanuialaiin 0.000 042 10250004625603 1 100102 agnfuafiuanua’lati 0.000 042 10250004625603
2 130208 ihsfundadulaiuas 1.000 042 10190186525629 2 130208 tisfuvaadulauas 1.000 042 10190186525629
3 150110 anugduilawingiu / anvusduidlauansiad 0.500 049 10190186525629 3 150110 mauzdwilaviintiu / mausduilauansiad 0.500 049 10190186525629
4 150110 mauzluilauansiad 0.000 049 10250004625603 4 150110 auunluilaussiad 0.000 049 10250004625603
5 150111 nsvilavaiilse 0.000 049 10250004625603 5 150111 nsvilavaialse 0.000 049 10250004625603
6 150202 1dnsavtinsiuiedaslaua 0.000 042 10190186525629 6 150202 1dnsavtiniuiasasldua 0.000 042 10190186525629
7 150202 Yaouuilau / ldnsavinfuiedaslauas 0.400 042 10250004625603 7 150202 Yaquwdlau / ldnsasintuniaslaiua 0.400 042 10250004625603
8 150203 nsavamAlduad 0.000 049 10190186525629 8 150203 nsavamAlduad 0.000 049 10190186525629
9 150203 nsavannAlduad / msqmmmﬁu /Mdnsasin 0.500 042 10250004625603 9 150203 nsavamAlduad / mi@mmwﬁu /"dnsanin 0.500 042 10250004625603
10 160215 naan'lWngaasainusladuad 0.000 042 10190186525629 10 160215 naanlWnWgaasalauslauad 0.000 042 10190186525629
11 160215 naaangaasaLauslduad 0.010 049 10250004625603 11 160215 naaanaaalsaLaustduad 0.010 049 10250004625603
12 160216 aUnsaluasdusiuddansaing 0.000 011 10190163025627 12 160216 aunsaiuasdusiudidansaing 0.000 011 10190163025627
13 160602 dulnane 0.000 021 10190186525629 13 160602 aunane 0.000 021 10190186525629
14 160605 uuaLaailaua 0.000 021 10190186525629 14 160605 uuatnaslduas 0.000 021 10190186525629
15 161001 Widaannnsanaeiacing 0.000 042 10250004625603 15 161001 fidsnnsaoiaiacing 0.000 042 10250004625603
16 170405 LAHUAN 0.000 011 10190163025627 16 170405 LAMINAN 0.000 011 10190163025627
17 170603 awuduANTaY 0.100 042 10250004625603 17 170603 awuduANuTaY 0.100 042 10250004625603
18 190814 aznauanszuLAitdatLdedIaANTa 0.500 042 10250004625603 18 190814 aznauansruuidainidediannuiay 0.500 042 10250004625603
19 190814 aznaunszuLAdatnLE s InA AU 0.000 083 20720100425452 19 190814 agnaunszuuidaidadiaanusau 0.000 083 20720100425452
20 190902 AznauAuAIINATNANINLsEAN 15.000 042 10250004625603 20 190902 AznauAuINATNANNszIN 15.000 042 10250004625603
21 190902 arnaufuainmsnaninlsy 0.000 083 20720100425452 21 190902 aznaufuanmsndainlsuh 0.000 083 20720100425452
22 150110 mauzluilau 0.000 049 10140002825489 22 150110 aauzluiiau 0.000 049 10140002825489
23 170405 FLOULAN HILUAN LARIAAN 0.000 011 10140002825489 23 170405 HALOULAE HILUAN LABNAN 0.000 011 10140002825489

sansitlauauanainatoduldfousdiui 1 furau 2567 de¥uit 31 funrau 2567

aanlu au Judi 1 flunau 2567
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