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CONSTRUCTION CONTRACT

between

PATHUM COGENERATION COMPANY LIMITED
(OWNER)
and
MIT-POWER (THAILAND) LIMITED
(CONTRACTOR)
dated
October 1, 2010

Pathum Cogeneration—Construction Contract

EPC Contract Content
—
No. Description ﬁ
1 Construction contract agreement
2 Construction contract condition
3 Schedule 1 Form of Advance Payment Security
4 Schedule 2 Form of Performance Security
5 Schedule 3 Performance Guarantee
6 Schedule 4 Plant Test(including PS & CW conditions)
7 Schedule 5 Material and Equipment Sourcing
8 Schedule 6 Payment Milestone Schedule
9 Schedule 7 Project Master Schedule
10 Schedule 8 Contract Management Principles
11 Schedule 9 Permits
12 Schedule 10 Form of Lien Waiver
13 Schedule 11 Form of Construction Notice to Proceed
14 Schedule 12 Insurance
15 Schedule 13 Form of Guarantee Agreement
16.1 Schedule 14 Owner Responsible Documents
16.2 Schedule 15 Form of Pre-Financial Close Certificate
16.3 Schedule 16 Form of Financial Close(Facility Agent) Certificate
16.4 Schedule 17 Form of Financial Close(Owner) Certificate
16.5 Schedule 18 Form of J-Power Guarantee
16.6 Schedule 19 Agreed Payment
17 Section 3 Technical Specification
18 Appendix 1 Drawing and Diagram
18.1) Power Plant Location
18.2) Power Plant Layout
18.3) Overall Process Flow
18.4) Water Balance
18.5) P&I Diagram
18.6) Design condition for Process Steam &Chilled Water
18.7) Electrical Single Line Diagram
18.8) 115 kV Protection and Metering Diagram
18.9) Instrument System Configuration of Plant Control & Monitoring
System(ISC)
19 Appendix 2 Climate Conditions
20 Appendix 3 Natural Gas Specification
21 Appendix 4 Water Analysis
22 Appendix 5 Geotechnical Data

Date 1/10/2010

Construction Contract Page 1 of 2
EPC Contract Content
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Pathum Cogeneration—Construction Contract

No. Description

23 Appendix 6 PTT Gas Metering Station

24 Appendix 7 Terminal Points

25 Appendix 8 EIA Report

26 Appendix 9 PPA Requirements

27 Appendix 10 GTG Proposal (Siemens)

28 Appendix 11 HRSG Proposal (DKME)

29 Appendix 12 STG Proposal (MES)

30 Appendix 13 Civil and Architectural Concept
30.1)SPP Concept 4 Administration & Guard House
30.2)SPP Concept 4

30.3)Structural Drawing (SAC-SBC-ICC-CHP)

30.4)Structural Drawing (CCC-PCC-RCC)

30.5)Specification for Civil 1(SPC)

30.6)Specification for Civil 2 (Poyry)

30.7)M&E Dwg for Non-Admin

30.8)M&E Dwg for Administration

30.9)M&E Specification

30.10)Building Lists

31 Appendix 14 Laboratory Equipment 4‘

Date 1/10/2010 Construction Contract Page 2 of 2
EPC Contract Content
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v GULF

INSPECTION SHEET COOLING TOWER FAN YEARLY

AL G n-AT ACH
Plant: FormNo.  FW-MTN-MM-04-02 Work Permit (1] "230‘2 |E33 ;L
Functional Location : A Work Order
Oescrpion (ooliny Tower fom NoJ  1OPADAIANG) o TANT 128
Bra Time 4132
A
Interval 1
No. Header Position Description Unit i Result Remark
CTBASIN _[CHECK CLEANLINESS BAR SCREEN Vi CLEAN IF DIRTY
[CHECK DRIVE SHAFT AND COUPLING Vi BOLT TIGHTEN Pl
Inspection sheet for [CHECK GEAR BOX Vi BOLT TIGHTEN
' Cooling Tower CTFAN [CHECK BREATHER LINE i 'NO DAMAGE, OVER CORROSION
[CHECK LOOSEN PART Vi BOLT TIGHTEN 7
REPLACE LUBE OIL Vi REPLACE LUBE OIL 1 Doinspe
MEASURE MOTOR BEARIN 2 WPAZ] i
MOTOR DE
2 | MEASURE BEARING TEMP HEAsU REMOTORBEANIY = NORMAL £ A
MOTOR NDE | MEASURE MOTOR BEARING c 7797}
MEASURE MOTOR BEARI . NORMAL PRA
[MOTOR BEARING VIBRATION VERTICAL mm/s LA
RATION VERTICAL - NorlgaL v
/s
MOTOR DE 2 T
mm/s 7
MEASURE BEARING VOTOR BEARING VIBRATION AXIAL NORMAL
2 VIBRATION VIOTOR BEARING VIBRATION VERTICAL /s :
[MOTOR BEARING VIBRATION VERTICAL 5 NOBMAL
MOTOR TBRATION HORIZONTAL /s
MOTORNDE [575R N HORIZONTAL < “NDRMAL
MOTOR BEARING VIBRATION AXIAL mm/s
[MOTOR BEARING VIBRATION AXIAL - NefRmAL
READ GEAR BOX VIBRATION (DCS)] mm/s
g GEARBOXVIBRATION | GEARBOX _IREAD GEAR BOX VIBRATION (BCS) NORMAL
T |Tip Clearance "A" Blade No.1 mm
2 [Tip Clearance "A" Biade No.2 mm
3 [Tip Clearance "A" Blade No.3. mm 6L
] Tip Clearance "A” Blade No.4 mm .3
p Clearance "A" Blade No.5 mm a
ip Clearance "A” Blade No & mm 44
lade Pitch Angle "D Blade No. egree 2% 0
lade Pitch Angle "D Blade No. egree 1;2}%5
lade Pitch Angle "D" Blade No egree
5| blade pitch Angle check st Arsie o ide e e 9745
fade Pitch Angle "D Blade No. egree 12
adc Pitch Angle "D Blade No egice A42.60
ack of bade " Blade No i A
rack of blade 'C" Blade No mm i )
" Blade No: mm
Blade Track T o W%
rack of blade "C" Blade No mm )
Tack of blade "C" Blade No.6 T 4%
ignmen mm L)
ignmen mm
MOTORSIPE |Kignment mm I PRET-YN
nmen mm ] bt d
Alghment ignmen mm /
cearenp | AEmen mm /
lignmen mm 4
F igment mm VN
ap of coupl mm ’];ﬁ g
p of coupl mm
MOTOR SIDE | o of couplingN" at 180" mm 9. &
ap of couplingN" at 270" mm f
Sperepig ap of coupling " at 0" mm
[Gap of coupling'™N" at 90" mm v
AR N | of couplng™N" at 180" mm LN
[Gap of coupling"™N" at 270" mm .
7 CURRENT MOTOR _|Motar Current form DCS Amp
Remarks
Hub Torque
460 Nm. 36
Acce)
Bolt torque -
1350 Nm. 46

HIGHEST BLADE

11 }
- 1 )
VAmATIoN /
§ i
SSS kg i
7 ot
MARK UNE ] 4
L Track of blade "C" | Angular alignment "B" L Gap of coupling spacer "N* Blade pitch angle "D"

FW-MTN-MM-04-02 Rev.01

VGULF

Plant: Form No.

Functional Location ;

o Ceoli
Er ol

INSPECTION SHEET COOLING TOWER FAN YEARLY

FW-MTN-MM-04-02 Work Permit

doner 4o ne 2 10PABALANDO| o

: Time
Model : Work supervisor
Interval 1
No. Header Position | Description Unit Result Remark
[__CT BASIN__[CHECK CLEANLINESS BAR SCREEN 7] CLEA IF DIRTY
[CHECK DRIVE SHAFT AND COUPLING Vi BOLT TIGHTEN
i Inspection sheet for ! BOLT TIGHTEN
Cooling Tower cTeAN 1 NO DAWMAGE, OVER CORROSION
1 BOLT TIGHTEN Do
1 REPLACE LUBE OIL =578
MOTOR DE [71-75-)
E NORMAL T
2| MEASURE BEARING = :
MOTOR NDE [ A73/d
I 2 NORMAL A |
/s 0.9
NORMAL X,
mm/s 12574
MOTOR DE 5 NORMAL 7
mm/s O
§ MEASURE BEARING NORMAL v
VIBRATION mm/s @
- NORMAL 0
i mm/s W7
T f
MOTOR NDE T e
/s £
5 NORMAL ot
mm/s LeF
N CEARHORMIBRATION [ RESKON "GEAR BOX_ VIBRATION (0CS) NORMAL v
Tearance "A” Blade No 1 mm R
fearance A" Blade No.2 mm g
o Tearance "A" Blade No.3 mm 2
n ched Tearance "A” Blade No.& mm 2
Tearance "A” Blade No5 mm i'd
Tip Clearance "A” Blade No& mm
[Blade Pitch Angle D" Blade No. egree 320
[Blade Pitch Angle "0" Blade No- egree ©
lade Pitch Angle D" Blade No- egree 3
8 Lt S [Blade Pitch Angle "D Blade No. egree 13 50
Blade Pitch Angle "D" Blade No egree -2
Blade Pitch Angle "D" Blade No. egree 45,24
Track of blade o mm
rack of 0. mm s
Blade Track e ~ o Y.
rack o 0 mm
Tack o o5 mm E
rack of blade "C" Blade No.& mm b'4)
[Alignment Values'®" a mm Vi
[Alignment Values"6" at 50" mm /
MOTOR IO g nment Values8" ot 180" mm /
Ve 70 = t B =B
fghmen
Alghimant fgnment Values'®" at 0" mm 7
Wignment Values'B" at 90° mm 1
CEAREND g ment Values"8" at 180" mm ]
P fgnment Values"8" at 270° om i
P &N ot 0° mm ﬁﬂ] L7
ap of coupling’N" at 90" mm 2
moT
OTORSIE Iy o couplng V" st 180 m 13-
&N ot 270" mm 19.
Gapof couplng ap of coupling™N" at 0" mm oh
ap &N at 90" mm i3
GEAREND. |G of coupling™N" at 180" mm 17
ap of couplingN" at 270" mm )
7 CORRENT WiGToR [ Matar Current form DCS Amg 757
Remarks
L
Hub Torque 260 Nm. 30
460 Nm. 36
Bolt torque
1350 Nm. 46 i

LOWEST BLADE

1 waom
VARATION

I X
il (i

MARK UINE WY {
SHsTACK
L Track of blade | Angular alignment I Gap of coupling spacer "N* Blade pitch angle "D"

FW-MTN-MM-04-02 Rev.01
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VGULF

INSPECTION SHEET COOLING TOWER FAN YEARLY

44 AT A
Plant: FormiNe,  FWAMTN-MMOL02 Work ermit o301 92
Functional Location ; (‘ ‘v 3 F ) \ Work Order
Description °d“$ '\OMV on Na D %’B N‘ 71, e
Brand = Time L PX I
Model : Ap it
Interval 1
No. Header Position Description Unit Criteria = Result Remark
CTBASIN _[CHECK CLEANLINESS BAR SCREEN i CLEAN IF DIRTY P
Vi BOLTTIGHTEN
5 Inspection sheet for i BOLTTIGHTEN
Cooling Tower i 'NO DAMAGE, OVER CORROSION
i BOLTTIGHTEN
Vi REPLACE LUBE OIL
&3
MOTOR DE
- NORMAL
2 | MEASURE BEARING TEMP e
MOTOR NDE < TREITE
MOTOR BEARING VIBRATION VERTICAL m/s
MOTOR BEARING VIBRATION VERTICAL NORMAL
oToRDE TON HORIZONTAL /s
b MOTOR BEARING VIBRATION HORIZONTAL - NORMAL
/s
MEASURE BEARING [MOTOR BEARING AXAL B NORMAL
3 VIBRATION OTOR BEARING VIBRATION VERTICAL /s
[MOTOR BEARING VIBRATION VERTICAL B NORMAL
[MOTOR BEARING VIBRATION HORIZONTAL mn/s
MOTORNOE [§10TOR BEARING VIBRATION HORIZONTAL : NORMAL
[MOTOR BEARING VIBRATION AXIAL mm/s OUE
[MOTOR BEARING VIBRATION AXIAL - NORMAL vl
[READ GEAR BOX VIBRATION (DC5) mm/s 2
a GEAR BOX VIBRATION | GEAR BOX = ARG * R V4
B Tip Clearance "A" Blade No i &%
fade mm %3
fade No. mm 153
Blade tip clearance check = e 5%
fade No. mm 20
lade No mm 2 Dy
D" Blade No 1 egree Al
" Blade No.2 egree &2
" Blade No3 egree 3.85
B Blade Pitch Angle Check iR e LR
" Blade NoS egree 1322
" Blade No 6 egree %50
Tade No 1 mm s
ade No.2 mm [
fade No.3 mm A
Blade Track s T 3
fade No5 mm h
lade No.6 mm N
Tato mm
[Alignment Values 8" at 90 mm ad
TR SO ment Values"8" at 180° mm >
. ] [Alignment Values'8" at 0" mm T
[Alignment Values'8" at 90 mm
GEAREND g nment Values'8" at 180" mm 4
E jgnment Values 8" at 270" mm
ap of coupling’N" at 0" mm |
ap of coupling™N" at 90" mm |
MOTOR SIDE N e 2
ap of coupl at 270" mm [
Sipmocayping ap of coupl at o mm | ¥
ap of coupling”N" at 90° mm I
CEAREND. | Gp of coupling"N" at 180" mm J
ap of coupling " at 270" mm P
7 CURRENT MOTOR | itor Current form DCS T 211
Remarks T
Hub Torque
460 Nm. 36 —
Accept| -
Bolt torque
1350 Nm. 46
|
—
kg O bgp b il
il \ sl
5 - I )
S VARATON | 4
v 4 1
N i e (194 ]
. m it
MARK UNE WK 8
SusTACK
L Track of blade *C" Angular alignment 1 I Blade pitch angle "D" ]

FW-MTN-MM-04-02 Rev.01
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Doc-number

Edition Page

Doc-number

Edition Page

S| E M E N S SGT-800 - GENERAL & COMMERCIAL X1203409E 2 . ten
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 MN/NPC
Scope of Supply
Project Name: Gulf JP, SPPs in Thailand (SBC)
Reference Number: 8-066-0626
Turbine Type: SGT-800

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

Table of contents

SGT-800 GAS TURBINE, GENERATOR DRIVE. 2
SCOPE OF SUPPLY AND TERMINAL POINTS 2
Part 1 General 2

Basic definition: 2
Part 2 Technical specification 2

Terminal Points to Customer 6

Outlets to Atmosphere. 7
Scope of supply 8
Part 3 Gas turbine - Principal p ts 8
Part 4 - Auxiliary systems 10
Part 5 - Generator 15
Part 6 - Electrical and control equip t 17
Part 7 - Installation and building 22
Part 8 Inspection, erection, testing and com g 24
Part 9 Documentation, operation and maintenance 25
Main excl 26

SIEMENS 567800 - GENERAL & COMMERCIAL X1203409E > S
Creation date Signature
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 IV?N/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
- 1 x 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

M:N\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




SIEMENS 567800 - GENERAL & COMMERCIAL X1203409E

Edition Page

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

- 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 ISO 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 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/IP54
- 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

Shutdown system

- "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

ISO3746-1995 and ANSI S 12.36
1SO9096-1992 and ISO10849-
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)

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

IEC/EN 50018 Explosion group
IIC (zone 1)

Siemens design

DIN and/or ISO

DIN

ISO10816-4, 1998

AGMA 421.06

IEC/EN60034-1

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

Doc-number Edition Page
Sl E M E N S SGT-800 - GENERAL & COMMERCIAL X1203409E 2 4(27)
Creation date Signature
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 IV?N/NPC
Scope of Supply
Comment

Siemens Industrial Turbomachinery AB

M:N\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




Doc-number Edition Page
S' E M E N S SGT-800 - GENERAL & COMMERCIAL X1203409E 2 5(27)
Creation date Signature
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 N?N/NPC

Scope of Supply

Comment

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

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

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

IEC EN50262

- Control cubicles:

- Control system:

- Power cables:

- Control cables:

- Cables joints of MM-
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: 1SO2394-1986)

- Balancing: ISO 1940-1 and ISO 11342-1998

- Lubricating oil system: ~ API 614 with E & C

- Gas turbine: API616 withE & C

- Vibration monitoring: AP1 670 with E & 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)
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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.

Gas Fuel System

— Gas fuel connection, at the gas isolation valve located outside
GT package, auxiliary skid side acc. to the layout drawing.

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.

Instrument Air

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

Drains

— Connection for emptying of the intermediate drain tank
located at the enclosure wall, maintenance door side.

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)

Auxiliary Power

— Terminals on motors and heaters

— 690V terminals on starting transformer.
— Terminals in electrical panels.

Control & Instrumentation

— Terminals in control panels.
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— Terminals on starting transformer.
684
Grounding

— Grounding connections on delivered equipment.

720
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.

- Qas 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.
740
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.

410
Lubricating oil

— Outlet from lubricating oil system ventilation fan, located on

the GT enclosure roof.
423
Ventilation

— Outlet from the GT enclosure to atmosphere, downstream the

weather louvers
431
Gas fuel system

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

740
Gas Turbine exhaust

— Exhaust gas from the Gas Turbine downstream the delivery

limit other than the stack.

Comment

2030040

X2201200E
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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.
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380

385
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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

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.

Turbine base frame

— Welded I-beam baseframe for the GT driver unit

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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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.

- 3x80% 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 Item 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).

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

Doc-number Edition Page
Sl E M E N S SGT-800 - GENERAL & COMMERCIAL X1203409E 2 14 (27)
Creation date Signature
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 IV?N/NPC

493

Scope of Supply

Comment
- 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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Part 5 - Generator

Generator type AMS 1250 A LF 3BSM006990_A

56,25 MVA at 35°C cooling water temperature and P.F. 0.8.

— Frequency / speed / voltage : 50 Hz/ 1500 RPM / 11 kV.
Standards, IEC.

— Four pole (salient) three phase synchronous generator.

— Cooling form: IC8 AIW7.

— Brushless AC-exciter with rotating rectifier.

— PMG for excitation power supply.

— Insulation according to class F.

— Temperature rise at rated output and P.F. 0.8 within class B
absolute according to § 16.3.4 of IEC 34-1 within the ambient
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
MYV terminal box.

— Separate junction boxes for instruments, excitation and
heaters.

Excitation and voltage regulator system

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

— Built in DC-chopper for regulation of field current

— Power factor control.

— Reactive power control.

— Excitation current limiter with cooling air bias.

— Stator current limiter with cooling air bias

— Under excitation limiter
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— Power System Stabilizer
note: This extra feature will have a basic default setting when
delivered. The price quoted excludes time for setting and
commissioning the equipment if required on site. The time is
further excluded from the 105MW erection and
commisioning TFA time provided in the onshore contract and
would be payable separately against daily rates.

Higs - Line and neutral cubicle SLD X501234E

Highly integrated generator breaker solution. The breaker is
directly attached to the generator. Generator neutral, generator
circuit breaker, all measuring transformers and earthing switches
are included in one unit. The attached control cubicle contains the
generator control unit (AVR) and all control equipment necessary
for operation in local or remote position where applicable.

— 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

— Vacuum circuit breaker and disconnector for outgoing feeder for
auxiliary transformer.

— Circuit Breaker 1250A / 63 kA

— Protection relays and remote control is not included

DC control power

— Rectifier for internal control power 240VAC//110VDC.

Main Connection

— Cable/busbar connection from below. No static load is allowed
on the connection bus.
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Part 6 - Electrical and control equipment

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

Siemens MCC board, 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 based 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 [P54

- 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
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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 I/O handling.

— Sequencer for start and stop.

— QGas turbine set monitoring.

— Frequency/load control.

— QGas 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.

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

Doc-number Edition Page
Sl E M E N S SGT-800 - GENERAL & COMMERCIAL X1203409E 2 20 (27)
Creation date Signature
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 IV?N/NPC
Scope of Supply
Comment

630

631

639

630

Communication, Hardwired interface

/O 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 SON

— 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 S0BF

— 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

Siemens Industrial Turbomachinery AB
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— Hot replacement of I/O 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.

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

Doc-number Edition Page
Sl E M E N S SGT-800 - GENERAL & COMMERCIAL X1203409E 2 22 (27)
Creation date Signature
Project: Gulf JP, SPPs in Thailand (SBC) 2010-08-12 IV?N/NPC
Scope of Supply
Comment

710

711

720

731

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)

One set (total 4 sets for 7
sites)

— Generator maintenance tools
- Rotor removal rooling tool
- 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
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— 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.
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— 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
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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
- 1 x 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

- Site 0.5 x g in any horisontal direction and 0.5 x g in
vertical direction.
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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 ISO 12944,

Design sound level

- 85 dB(A) near field at | 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/IP54
- 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

Shutdown system

- "loutof2"and "1 outof I"
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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:

i

- 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:

- MCC:

Control cubicles:

ISO5457-1980

[503746-1995 and ANSI S 12.36
[SO9096-1992 and 1SO10849-
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)

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

IEC/EN 50018 Explosion group
1IC (zone 1)

Siemens design

DIN and/or ISO

DIN

[SO10816-4, 1998

AGMA 421.06

IEC/EN60034

IEC/EN60439 part1,
IEC/EN60529, [EC/EN60947 part
2,3 and 4-1

IEC/EN60439 partl,
IEC/EN60529, IEC/EN60947 part
2,3 and 4-1
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- Control system: [EC/EN61000-6-4,
[EC/EN61000-6-2, IEC/EN60068
part 2, IEC/EN60439-1,
[EC/EN60950, IEC/EN61010-1
- Power cables: [EC/ENG60227, IEC/EN60228,
[EC/EN60331, IEC/EN60332,
IEC/EN60502, IEC/EN6081 1
- Control cables: IEC/EN60227, IEC/EN60228,
IEC/EN60331, IEC/EN60332,
IEC/EN60502-1
- Cables joints of MM- IEC EN50262
type:
- Frequency converters: ENG60204 part 1, EN60529,
EN61800 part 3.
- Other electrical Applicable IEC/EN-code
equipment:
- Enclosure and base BSK-1994 (corresponding to
frame: 1S02394-1986)
- Balancing: ISO 1940-1 and ISO 11342-1998
- Lubricating oil system:  API1614 withE & C
- Gas turbine: APl6l6 withE & C
- Vibration monitoring: AP1670 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)
Delivery
- DES port of Thailand (INCOTERMS 2000)
Terminal Points to Customer
For data at the terminal points, please refer to separate X2201200E

document.
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Gas Fuel System

— Gas fuel connection, at the gas isolation valve located outside
GT package, auxiliary skid side acc. to the layout drawing.

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.

Instrument Air

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

Drains

— Connection for emptying of the intermediate drain tank
located at the enclosure wall, maintenance door side.

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)

Auxiliary Power

— Terminals on motors and heaters

— 690V terminals on starting transformer.
— Terminals in electrical panels.

Control & Instrumentation

— Terminals in control panels.

— Terminals on starting transformer.
Grounding

— Grounding connections on delivered equipment.

Interface to Foundation
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= 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.
- Ventilation system GT
- Electric start and barring motor
- Electrical and control module
- Battery module
Starting transformer.
Central fire suppression unit.

v

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

— OQutlet 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
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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.

I5-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 [ 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.
| temperature transducer in cach of the four bearings
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— 1 BN, accelerometer type, vibration probe located on the
casing at the high speed (pinion) turbine side.

— | BN, accelerometer type, vibration probe located on the
casing at the low speed shaft (wheel) turbine side

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.

Turbine base frame

— Welded I-beam baseframe for the GT driver unit

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,

Instruments and Components for Electric Starting & Barring
system
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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 x 80% 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.

— 1 x 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 waming lights flashing red, located outside the GT
enclosure.

— 2 acoustic alarms (one CO2 driven and one electrically
driven), located inside the GT enclosure
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— 1CO2 released status light, I 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.

— | 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,

— Two quick shut-off valves in series (spring closing,
pneumatically operated).

~ Ventilation valve between the quick shut-off valve.

— 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.

Siemens Industrial Turbomachinery AB
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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 intemal 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 Item 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)
[nstrument 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).

- Pressure regulating valve and pressure gauge.

- Piping, inlet manifold and injection nozzles for offline
washing.

Siemens Industrial Turbomachinery AB
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493

— 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.

Siemens Industrial Turbomachinery AB
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Part 5 - Generator

Generator type AMS 1250 A LF

3BSM006990_A

56,25 MVA at 35°C cooling water temperature and P.F. 0.8.

Frequency / speed / voltage : 50 Hz/ 1500 RPM / 11 kV.
Standards, IEC,

Four pole (salient) three phase synchronous generator.
Cooling form: IC8 AIW7.

Brushless AC-exciter with rotating rectifier.

PMG for excitation power supply.

Insulation according to class F.

Temperature rise at rated output and P.F. 0.8 within class B
absolute according to § 16.3.4 of IEC 34-1 within the ambient
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
heaters.

Excitation and voltage regulator system

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

Built in DC-chopper for regulation of field current

Power factor control.

Reactive power control.

Excitation current limiter with cooling air bias.

Stator current limiter with cooling air bias

Under excitation limiter

Sii Industrial Turb hinery AB
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— Power System Stabilizer
note: This extra feature will have a basic default setting when
delivered. The price quoted excludes time for setting and
commissioning the equipment if required on site. The time is
further excluded from the 105MW erection and
commisioning TFA time provided in the onshore contract and
would be payable separately against daily rates.

Higs - Line and neutral cubicle

Highly integrated generator breaker solution, The breaker is
directly attached to the generator. Generator neutral, generator
circuit breaker, all measuring transformers and earthing switches
are included in one unit. The attached control cubicle contains the
generator control unit (AVR) and all control equipment necessary
for operation in local or remote position where applicable.

— 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

— Vacuum circuit breaker and disconnector for outgoing feeder for
auxiliary transformer.

— Circuit Breaker 1250A / 63 kA

— Protection relays and remote control is not included

DC control power
— Rectifier for internal control power 240VAC//110VDC.

Main Connection

— (Cable/busbar connection from below. No static load is allowed
on the connection bus.

SLD X501234E
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Part 6 - Electrical and control equipment

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

Siemens MCC board, 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 [&C equipment. Fed from UPS
supply.
- Battery charger, 440 VDC.
- PLC based emergency back-up operation system.

Siemens Industrial Turbomachinery AB
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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 [P21.

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
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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 I/O 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 [EC61508. 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
27 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.

Communication, Hardwired interface

Siemens Industrial Turbornagh_lnary AB
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I/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

— Hot replacement of I/O modules

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

SLD X501234E
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— PCS7 programming license included in operator station
680
Electrical installation

— Control and instrumentation cables on the turbine and auxiliary
systems skid.

Common for 2 GTs
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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 Ist 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.

Siemens Industrial Turbomachinery AB




SIEMENS 567800 - GENERAL & COMMERCIAL 2034 15E 2" 33
Crealion date ignature
Project: Gulf JP, SPPs in Thailand (CCC) 20;0_[):3.15 -;;N;Npc
Scope of Supply
Comment

740
Exhaust gas system

— Insulated exhaust duct (horisontal, axial outlet).

Siemens Industrial Turbomachinery AB
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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.

— Generator maintenance tools
- Rotor removal rooling tool
- 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.

One set (lotal 4 sets for 7
siles)
One set (total 4 sets for 7
siles)
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Part 9 Documentation, operation and
maintenance

Spare parts

— Operation consumables for 2 years operation
— Operation back-up parts

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.

— | 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.

— 2F Maintenance documentation.

One set (total 4 sets for 7
sites)

Siemens Industrial Turbomachinery AB

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)
— | 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.

— LV power cables, installation materials and installation external
of the GTG package.
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~ 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
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1 INTRODUCTION
Per Schedule 4 Plant Tests, Section 5.4.3 of the Construction Contract of Gulf JP
CRN Cogeneration project (formerly Pathum Cogeneration), the GCRN power plant
shall be in compliance with the Performance Guarantees in Part 2 Table 2.3 Noise
Emission of Schedule 3.
2 OBJECTIVE OF THE TEST
The objective of the test is to demonstrate that the GCRN Cogeneration Project is in
compliance with the specified near field and far field noise emissions guarantees.
3 GUARANTEES

When the GCRN Power Plant is operating between 71.5-110 MW, the following
noise emission limits will not be exceeded

Item Description Unit Guaranteed value

Near field noise guarantee ; the surface sound
pressure level averaged over the measurement
1 surface at a distance 1 m for the respective dB(A) 85
equipment acoustical enclosure at 1.5 m
aboveground shall not exceed

Near field noise guarantee of safety valve
silencers and start up vent valve silencers as
well as steam turbine bypass valves; the sound
2 pressure level at a distance of 1 m from the dB(A) 95
safety valve silencers and start up vent valve
silencers as well as steam turbine bypass valves
shall not exceed

Far field noise guarantee ; the sound pressure
3 level at Power Plant boundary and 1.5 m above dB(A) 70 (Leg24)
the ground shall not exceed

Copyright © Poyry Energy Ltd.
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The noise emission guarantee test will be measured at different plant conditions as
described in table below

Test## | Test Load Duration Test Items

1 Combustion turbine Base load: at least Leq 30 Near field noise
operating at normal plant | sec or longer to establish measurement
operation (Base load and representative equipment throughout the Plant at
Part load) noise emission locations normally

occupied by personnel
and in the vicinity of
equipment (see
paragraph 4.1).

(Operational & BG)

2 Transient plant operation | Start up vent valve
- During any plant start | measurement, Leql0 sec .
|- UUINE any par e Near field noise
Base load combustion Steam turbine bypass
: 5 p measurement of safety
turbine operation with the | measurement Leq10 sec :
; valve silencers, start
ST bypassed and with

up silencers and steam
turbine bypass valves
(See paragraph 4.2)

stem let down to process
Require special method to | Safety valve measurement,
actuate safety valve (will Leq 10 sec

be proposed by TTCL)

3 Combustion turbine Far field site boundary
operating at normal plant noise measurement
operation (Base load and (20 measurements
Part load) locations agreed upon
between contractor

24 hrs x 5 days and owner) as Leql
hr, Leq24,L.90,Ldn,
Lmax (see paragraph
4.3)

Operational & BG,
BG as Leg5 min only

BG = Back ground

For the far field site boundary measurements the owner and contractor need to agree
on the measurement locations (total 20 locations). Plant layout showing the 20
agreed up on measuring locations will be added when available in the next revision.

Copyright © Péyry Energy Ltd.
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4 NOISE EMISSION GUARANTEE TEST
The noise emission guaranty test will be performed according to 1SO 3746
procedure and Thai Standard . The following sections described the test procedures
to be followed in conducting the noise guaranty test.
4,1 Near Field Noise Measurement- Respective Equipments

Operational Noise .The average A-weight sound pressure level at one (1) meter
horizontal distance from major surface of the respective equipment or acoustic
enclosure at an elevation of one point five (1.5) meter above ground level (such
areas shall normally be accessible/occupied by personnel) will be determined . The
selected respective equipment that is limited to not more than 25 individual
equipment including GTG x 2, STG x 1, Boiler feed water pump 100% x2x2
Units, Main CW pump 50% x 2, Air compressor 100% x 2, Fuel gas compressor
50% x 2, Cooling tower fan 33% x 3, Aux. CW pump 100% x 2, Closed CW pump
100% x 2, Fire water pump x 2, Diesel engine generator x 1. Evaporator plant x 2.
And 2 pieces of equipment to be agreed up on between owner and contractor.

Field measurements shall not be performed during periods when unusual activities
are taking place that may influence the measured noise levels such as aircraft,
construction or nearby extraneous noise events. The A -weighted sound pressure
level averaged over the measurement surface shall be logarithmically averaged with
the following equation :

N
1 N DR
Lypeqn =10xl0g _—N-jx E 10

i=l

dB

Where,

LPeqA = A-weighted sound pressure level averaged over the measurement surface,
in decibels, with the source under test operation

Lpeq= A-weighted sound pressure level measured at the P microphone position,
in decibels

N= the number if microphone position

Background noise will be obtained at each of measurement position used for
operational sound level measurement as described above-but with all of the
equipment within TTCL scope of supply not operating.

Copyright ©® Péyry Energy Ltd.
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4.2

4.3

Corrections for the environment, for the equipment exceeding 85 dB(A) after
correction of background noise ,the environment correction , building correction of
the reflected or absorbed sound shall be applied following Section A3 of ISO 3746.
Then the corrected A-weighted sound pressure level will be determined by
correcting the A-weighted sound pressure level averaged over the measurement
surface for background noise and for reflected sound /environment. The results shall
not exceed 85 dB(A)

Near Field Noise Measurement of Safety Valve Silencers, Start up Vent
Silencers and Steam Turbine Bypass Valves

Noise measurement , as Leq 10 sec in dB(A) shall be made at the Safety Valve
Silencers, Start up Vent Silencers and Steam Turbine Bypass Valves using sound
level meter that meet the requirements of IEC 651 Type 2. The measurement
positions will be within one (1) meter from the surface of any individual equipment
and 1.5 m above ground. Such test require transient plant operation that is
- Start up vent measurement shall be collected during any plant start
- ST bypass valve measurement shall be collected during base load
combustion turbine operation with the ST bypassed and with steam letdown
to process
- Noise measurement during safety valve actuation will require special
method which proposed by TTCL

The transient plant operation of which the above noise occurs will be informed in
advance.

Far Field Noise Measurement-Site Boundary Noise Measurement

Far field noise measurements Site boundary noise measurements shall be
determined as equivalent continuous sound pressure level at outdoor locations
agreed between the Owner - TTCL as appropriate for the Site and surrounding
environment. Approximately twenty (20) measurement locations along the site
boundary such as fence area of the GCRN power plant shall be selected for the
measurements. Each location should be measured at an elevation of 1.5 meters
above the ground and at a minimum distance of 3.5 meter form any sound reflecting
surface. The measurement locations should include locations nearest any noise
generating equipment, positions anticipated to produce the highest plant noise and
locations towards the closest neighbors (community).

Copyright ® Poyry Energy Ltd.

Far field noise along the site boundary will be measured at 1 hr interval over
twenty-four (24) consecutive hours to establish the 24 hr-weighted equivalent sound
pressure level (Leq24) and 90 percentile sound pressure level (L90). Measurement
shall be made during 5 days periods of normal Power Plant operations (Base load
and Part load)

Background for Far filed noise measurement. Background noise will be measured at
5 minute/locations (Leq5) on the date without power plant operation. The equivalent
sound pressure level, Leq24 after applying correction for background noise level
will then be compared with the standard of 70 dB(A) as specified in the Notification
of National Environment Board No.15 (BE 2540)

INSTRUMENTATION

All noise measurements will be conducted using RION Model NL-21 sound level
meters. The instrument was designed in accordance with IEC 651 Type 2
requirements. The instrument will be calibrated using a sound level calibrator of
known sound pressure level (94 dB(A) , frequency of 1000 Hz and accuracy of +
0.5 dB). Calibration will be performed before and after each measurement series
and upon any significant change in recording conditions, such as a battery change
operation. The calibration level will be constant within 0.1 dB. Calibration sheet of
the device will be handed over to owner for review before the start of the test.

Details of RION Model NL-21 sound level meters and its calibrator are shown in
Appendix L.

Copyright © P6yry Energy Ltd.
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hans word Jongihs £ ¥t
S b { bt
Purity sheck: O
B eato: RO, V600 ar §9200 bps
Flow vontrol: o
Seleot X purmmeter costrol or RTSICTS
contyol
Crspurator vodpuat
Caprom collocsor autput. goes ON whon set lovel s exgeoded
Muxioonm valmge:  DCISY
Masiniein Curesi 1 60 waA
Laal seating monge: 300 130 48, 1-dB sieps
Powoe sequbnteibuty

Four [EC BAP {xizs "AR") batteries

Hatery Hie (23703

Agyrro, 32 B Gulbading battories),

Aggras. 125 (mpgancse batserics)

With becklighting, batiery Tife i reduced 10 nbous helf

Wiven suxiliery processing functions are enubled, haseey ife is
viduicod By steur 2096,

When the aptioasi filter is cosbled, battery life is recdoced By abost
.

Copyright © Péyry Energy Ltd.
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DOC TITLE Noise Emissions Guarantee Test

POCNO, 070010.05-140-152 [Re [3 [ pugeno. | 15017
AC adaptes {aption)
N34 100 W AL
NE-FAA: 120V AT
R4 WV AC
NC-OEA: 1600 e 248 V AC {CB markesih

Locrent rafing  Approx. 55 ma
Currens cobsinipeion 10 sty mods Lk seduoed (o sbout o thind,
iperating daput voltuge: 4.2 Vie &3V
Intesnal Backop battery retins elock for about 1.5 monthy withon extcraal poser,
Asmbient sconditions
PC jo +A0°C, 1% 1 90 RE (o condeasation}

Emsnsbons

Appeos. 260 = 76 = 33 mm
Weighe {including bamerics)

Appens, 400 ¢

Copyright @ Poyry Energy Ltd.

GulfJP

Gulf JP CRN

(Pathum Cogeneration) MIT-POWER (THAILAND)

Garsup of Powar Companiay LIMITED
DOC TITLE Noise Emissions Guarantee Test
POCNO. 070010.05-140-152 [Rev [u | rageno. | 16or17
Supplind nooessories Windscrosw Wi-1g i
Chreying oot NLAZ1031 i
Connsior cover NEL-21-008 ¥
Haewt stzag YM-63-087 i
Battesics IBEC RGP 4
Tospection Certificats H
Iostruction manualy i ot
{hratrustion Manval, Technics! Nodes, Seeial Inlerface Manual, |
each}
Cyptiomal sopipment 141, 173 Octave Filer Card - NX-218A
Univessal Filter Cand NX2IVA
CompactFlash cand MC-16CF
CF ound adwpler MOLFADP
AL adupter NE-34 serbss
AU adaprer with TF oniak. NO-SBA,
{00 8 240V, 50060 1)
BNRC-p-ROA cable L0634
Microphone exignsion coble BCDE seris
Serinl PO calble £092
Printer cable D3 (0 pins, for DPUAE4)
CCH3A (25 ping, foe TP-10,CP-11)
Printer pru-434
Sound calibrntor NCH
Piastosaplrinme NC-R
Laved sepnider LEADFLR20A
Coenparator owtpus cuble  CCA4
Windusross WEABE
Baitery pack Bl
Tory-cell batserlen (TEO-R20, shee “DPy = 4
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POCNO. 070010.05-140-152 [re [B | pogero. [ 170147
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Rear View Side View
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ALS Analysis / Test Report

Lot ID: 2374406
Date Received : Aug 22, 2023

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160

P/O : Date Reported : Aug 28, 2023
Project Name : Monitoring EIA Report Number: 2759216-1
Project Location : GCRN
Page 1 of 1
Sample Number 2374406-1
Parameter Noise (Leq 8 hrs.)
Location wieu Gas Turbine 1
Measurement Date Aug 22, 2023
Measurement by Phongsiri Somkaew
Time Leq (dB(A)) Lmax (dB(A)) L90 (dB(A))

08:32 AM - 09:32 AM 71.0 78.9 69.9

09:32 AM - 10:32 AM 75.1 84.1 73.2

10:32 AM - 11:32 AM 74.8 89.4 73.0

11:32 AM - 12:32 PM 73.6 92.4 72.1

12:32 PM - 01:32 PM 72.7 76.1 72.0

01:32 PM - 02:32 PM 73.1 77.1 72.1

02:32 PM - 03:32 PM 73.9 77.8 72.4

03:32 PM - 04:32 PM 74.2 78.3 72.6

Leq Average 8 hrs. (dB(A)) 73.7

Lmax (dB(A)) 924

Standard (dB(A)) 90 140

Reference Method : Based on 1SO1996-1 and 1996-2
Standard : wszaiensznsIvanaIMAsI Bag iesnsHuATavANlaaadiY
wmssznaufanisTssnudmduaamanaganlunisinnu w.a.b¢as

Technical Management SW d ? Approved by e

Saranya Chalermthamrong Supot Salamteh
Scientist (4) Section Head

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any
from without written consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full.

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 (10:17AM)

ALS Analysis / Test Report

Lot ID: 2374406
Date Received : Aug 22, 2023

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160

P/O : Date Reported : Aug 28, 2023
Project Name : Monitoring EIA Report Number: 2759217-1
Project Location : GCRN
Page 1 of 1
Sample Number 2374406-2
Parameter Noise (Leq 8 hrs.)
Location w3 Gas Turbine 2
Measurement Date Aug 22, 2023
Measurement by Phongsiri Somkaew
Time Leq (dB(A)) Lmax (dB(A)) L90 (dB(A))

08:31 AM - 09:31 AM 722 75.6 71.7

09:31 AM - 10:31 AM 76.9 83.1 74.0

10:31 AM - 11:31 AM 75.7 81.2 73.6

11:31 AM - 12:31 PM 74.8 79.2 73.5

12:31 PM - 01:31 PM 74.6 78.5 73.4

01:31 PM - 02:31 PM 74.6 79.1 73.3

02:31 PM - 03:31 PM 74.9 79.4 73.3

03:31 PM - 04:31 PM 74.8 79.4 73.4

Leq Average 8 hrs. (dB(A)) 75.0

Lmax (dB(A)) 83.1

Standard (dB(A)) 90 140

Reference Method : Based on 1S01996-1 and 1996-2

Standard : wszmiAnsznsIvanaIMAI Bag masnsuAsasalaaadiy
TunssznaufanisTssouiAsifuannawadanlun1singu w.a.baas

Technical Management SW C ¥ Approved by s
Saranya Chalermthamrong Supot Salamteh
Scientist (4) Section Head

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any
from without written consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full.

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 (10:17AM)




ALS Analysis / Test Report

Lot ID: 2374406
Date Received : Aug 22, 2023

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160

P/O : Date Reported : Aug 28, 2023
Project Name : Monitoring EIA Report Number: 2759218-1
Project Location : GCRN
Page 1 of 1
Sample Number 2374406-3
Parameter Noise (Leq 8 hrs.)
Location wien Steam Turbine
Measurement Date Aug 22, 2023
Measurement by Phongsiri Somkaew
Time Leq (dB(A)) Lmax (dB(A)) L90 (dB(A))

08:39 AM - 09:39 AM 71.5 74.1 71.1

09:39 AM - 10:39 AM 71.6 74.6 71.3

10:39 AM - 11:39 AM 713 73.5 71.1

11:39 AM - 12:39 PM 71.1 73.6 70.9

12:39 PM - 01:39 PM 71.1 73.1 70.9

01:39 PM - 02:39 PM 71.2 71.8 71.0

02:39 PM - 03:39 PM 713 72.5 71.1

03:39 PM - 04:39 PM 713 74.4 71.1

Leq Average 8 hrs. (dB(A)) 71.3

Lmax (dB(A)) 74.6

Standard (dB(A)) 90 140

Reference Method : Based on 1SO1996-1 and 1996-2
Standard : wszaiensznsIvanaIMAsI Bag iesnsHuATavANlaaadiY
wmssznaufanisTssnudmduaamanaganlunisinnu w.a.b¢as

Technical Management

SW d : Approved by ‘S

Saranya Chalermthamrong Supot Salamteh
Scientist (4) Section Head

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any
from without written consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full.

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 (10:17AM)

ALS Analysis / Test Report

Lot ID: 2374406
Date Received : Aug 22, 2023

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160

P/O : Date Reported : Aug 28, 2023
Project Name : Monitoring EIA Report Number: 2759219-1
Project Location : GCRN
Page 1 of 1
Sample Number 2374406-4
Parameter Noise (Leq 8 hrs.)
Location w3 wRSG 1
Measurement Date Aug 22, 2023
Measurement by Phongsiri SomkaeB
Time Leq (dx(A)) LmaO(dx(A)) L90 (dx(A))

08:34 AM - 09:34 AM 73.7 78.1 73.2

09:34 AM - 10:34 AM 74.0 77.4 73.5

10:34 AM - 11:34 AM 739 83.9 73.3

11:34 AM - 12:34 PM 73.7 82.9 73.2

12:34 PM - 01:34 PM 73.7 75.0 73.3

01:34 PM - 02:34 PM 73.6 75.2 73.1

02:34 PM - 03:34 PM 73.6 75.2 73.1

03:34 PM - 04:34 PM 735 75.2 73.0

Leq Average 8 hrs. (dx(A)) 73.7

LmaO (dx(A)) 83.9

Standard (dx(A)) 90 140

Reference Method : xased on 1S11996-1 and 1996-2
Standard : zsmennsm g EVENSS iR AEMET@ T B W e A
wrmyIsm Ui B saam BNl M 190 R M MM b.n.dasH

Technical Management SW C ¥ Approved by s

Saranya Chalermthamrong Supot Salamteh
Scientist (4) Section wead

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any
from Bithout Britten consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced eGcept in full.

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 ( 2:01PM)




ALS Analysis / Test Report

Client : Gulf JP CRN Co., Ltd. Lot ID: 2374406
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160 Date Received : Aug 22, 2023
P/O : Date Reported : Aug 28, 2023

Project Name : Monitoring EIA Report Number: 2759220-1
Project Location : GCRN
Page 1 of 1
Sample Number 2374406-5
Parameter Noise (Leq 8 hrs.)
Location wia WRSG 2
Measurement Date Aug 22, 2023
Measurement by Phongsiri SomkaeB
Time Leq (dx(A)) LmaO(dx(A)) L90 (dx(A))

08:28 AM - 09:28 AM 75.7 79.7 75.3

09:28 AM - 10:28 AM 75.5 82.2 75.1

10:28 AM - 11:28 AM 75.9 77.3 754

11:28 AM - 12:28 PM 75.9 77.1 75.5

12:28 PM - 01:28 PM 75.9 80.4 75.4

01:28 PM - 02:28 PM 76.0 80.1 75.5

02:28 PM - 03:28 PM 76.1 82.8 75.5

03:28 PM - 04:28 PM 76.1 78.9 75.6

Leq Average 8 hrs. (dx(A)) 75.9

LmaO (dx (A)) 82.8

Standard (dx(A)) 90 140

Reference Method : xased on 1S11996-1 and 1996-2

Standard : £smensm g EVANTS 1{AE ARG @ T AW ta A L
WMy IM uTId saam oy mA 1A0R R MM b.n.daoH

Technical Management SW d ? Approved by <S‘
Saranya Chalermthamrong Supot Salamteh
Scientist (4) Section wead

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any
from Bithout Britten consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced eQcept in full.

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 (10:18AM)

ALS Analysis / Test Report

Lot ID: 2374406
Date Received : Aug 22, 2023

Client : Gulf JP CRN Co., Ltd.
59/4 Moo 4, Chiang Rak Noi, Sam Khok, Pathumthani Thailand 12160

P/O : Date Reported : Aug 28, 2023
Project Name : Monitoring EIA Report Number: 2759221-1
Project Location : GCRN
Page 1 of 1
Sample Number 2374406-6
Parameter Noise (Leq 8 hrs.)
Location w3tau Cooling Tower
Measurement Date Aug 22, 2023
Measurement by Phongsiri Somkaew
Time Leq (dB(A)) Lmax (dB(A)) L90 (dB(A))

08:42 AM - 09:42 AM 81.8 82.2 81.8

09:42 AM - 10:42 AM 81.8 82.2 81.7

10:42 AM - 11:42 AM 81.7 82.8 81.6

11:42 AM - 12:42 PM 81.6 82.0 81.5

12:42 PM - 01:42 PM 81.6 83.4 81.5

01:42 PM - 02:42 PM 81.6 82.7 81.5

02:42 PM - 03:42 PM 81.6 82.0 81.5

03:42 PM - 04:42 PM 81.7 84.4 81.6

Leq Average 8 hrs. (dB(A)) 81.7

Lmax (dB(A)) 84.4

Standard (dB(A)) 90 140

Reference Method : Based on 1S01996-1 and 1996-2
Standard : wszmiAnsznsIvanaIMAI Bag masnsuAsasalaaadiy
TunssznaufanisTssouiAsifuannawadanlun1singu w.a.baas

SW C G Approved by ‘S

Saranya Chalermthamrong Supot Salamteh
Scientist (4) Section Head

Technical Management

The above results are valid only for the analyzed/tested sample(s) as indicated in this report. No part of this report or certificate may be reproduced in any
from without written consent from the Laboratory. ALS Laboratory Group (Thailand) strongly recommends that this report is not reproduced except in full.

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 (10:18AM)
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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.

A1s2in-aan1s9' Wil Access Control
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CONTRACTOR Contractor
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Restrict Area
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Safety Induction
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I Parking Area
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1. anaanulasanslunsiiau (After COD July 1%, 2014)

1AoU aoaanuilasanslumsiiau
Man day (/£ @Y) Man hour (2@ W)

WNIIAN 2566 686 5,777
NNNNNUE 2566 639 5,388
HuAw 2566 689 5,930
L1181 2566 569 5,057
WOBN1AN 2566 667 5,378
guneu 2566 671 5,665
nINNIAN 2566 690 5,547
AWAN 2566 719 5,746
ueNeu 2566 690 5,529
AAIAN 2566 679 8,314
WEAAN1EY 2566 710 5,844
19PN 2566 659 5,096
390 2 AWiAeu UNAN 2566 87,859 760,991

9 9
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] H 2
HUELHA ﬂTi‘lT‘]Jﬁi‘lGll‘iiJGNLmlﬁ@uuiﬂﬂllﬂﬁﬁ%ﬂu Taguaaz In5IN15ILUANAINNAU NI Vaya

Ao UnioUADTIBNUNN TATIMIIAd1EN DS H1TUNTIY (weekly report, Monthly report)
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2. 319aRYANIINAYUALY 1 2566

PRIGETGRL) wa. | AW | A | me | we. | He | na | da | ne. | aa | we. | 5.A. | 3u
Death 0 0 0 0 0 0 0 0 0 0 0 0 0
Permanent Disable 0 0 0 0 0 0 0 0 0 0 0 0 0
Lost organ 0 0 0 0 0 0 0 0 0 0 0 0 0
Stop work over 3 day 0 0 0 0 0 0 0 0 0 0 0 0 0
Stop work not exceed 3 day 0 0 0 0 0 0 0 0 0 0 0 0 0
First Aid Case 0 0 0 0 0 0 0 0 0 0 0 0 0
Near miss 0 0 0 0 0 0 0 0 0 0 0 0 0
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3. 518ﬁ$€]ﬂﬂﬂWﬁlﬂQU@]Lﬁﬂlmagﬂﬁglﬂu

Uszifu fuidoul fifa | T10azBoaiamsal
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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Aszardudl 27/09/2023

7 Hawmana Wsznvgindasa 155 Wi whonudeia wediuusn Tuvinnan Tuinnataan oz (Eiug)
1 Kanchit Thiwal Group Member Visitor Access Sites GCRN 3. ¥nwanuilnaniit G4 Services (s i) o 05:54:08 19:01:20 13:07
2 atlugl uaola External Visitor Access Sites ugds ia o U622 wuasey 06:00:44

3 g wiaisein External Visitor Access Sites .64 o 06:01:01 19:01:01 12:59
4 Wasin Group Member Visitor Access Sites GCRN 13, $nradnulaanit Gas Services (Isind ) now 06:09:40 19:00:29 12:50
5 Niwat Tophomior Group Member Visitor Access Sites GCRN 3. $na A ulnaniit G4S Services (s i) o 06:09:53 19:00:41 12:50
6 Challew Chinkam Group Member Visitor Access Sites owa now 06:13:22

7 Adws nunin ites GCRN 06:17:40 19:1335 1255
8 59 aowsh Employee Access Same Sites GCRN 06:50:04 19:32:29 12:42
9 Woni nazilT Empl Sites GCRN 06:53:27 12:04:15 05:10
10 U SoBwaratad Employee A Same Sites GCRN 06:53:48 19:27:10 1233
1 Prangthong Sakhonwasi Group Member Visitor Access Sites owa o 06:55:48 17:01:35 10:05
12 ay¥ny Anwaiaed Employee Access Same Sites GCRN 06:58:36 17:03:41 10:05
13 Somnuk Group Member Visitor Access Sites avdmsdmsdusvaiisonnian Vi 07:07:05

1 Pannee Phinyosap Group Member Visitor Access Sites o 07:12:14

15 o dnudind Sites GCRN 07:19:04 09:56
16 Sukarom Chomboon Group Member Visitor Access Sites PPN o 07:22:56 09:37
17 Vnich Deshusorn Group Member Visitor Access Sites PPN o 07:22:58 09:38
18 Suriya Wilaisri Group Member Visitor Access Sites asAmmBINshumuAsmMian now 07:31:47

19 Hatsaya Chombun Group Member Visitor Access Sites PPN o 07:35:43 09:24
20 Komet Chuaingan Group Member Visitor Access Sites PPN now 07:36:01 17:00:45 09:24
21 snTund pauinu Sites GCRN 07:38:05 17:0028 09:22
2 Kaewjai Chomboon Group Member Visitor Access Sites PPN Vo 07:43:39

23 s araway Empl ites GCRN 07:43:59 09:30
24 Anddu Tanvuiani Employee A Same Sites GCRN 07:44:17 09:25
25 g inAuoiyad Empl Sites GCR 07:47:53 09:38
2 n3ngo allupaILWT External Visitor Access Sites ndnsAnou Buq 07:48:04

27 Panom Duannuam Group Member Visitor Access Sites PPN o 07:48:22 09:12
28 [Aekkaphap Kidkhuan Employee Access Other Sites [ i 1nAS137 07:49:56 09:25
29 AL souan Employee Access Same Sites GCRN 07:53:38 09:20
30 ariue) 52008 External Visitor Access Sites PR o 1019088 07:57:52 09:03
31 annsal 2vimn Employee Access Same Sites GCRN 07:57:53 1107
32 wia Wauthidu Employee A Same Sites GCRN 07:58:11 09:46
33 A ueiliua Employee Access Same Sites GCRN 07:58:31 09:18
34 iuns ansuniy Employee Access Same Sites GCRN 08:02:51 09:11
35 S3a nuaudes Employee Access Same Sites GCRN 08:03:51 09:38
36 anataul aomas Employee Access Same Sites GCRN 08:05:20 09:19
37 eyt Bomuun Employee Access Same Sites GCRN 08:05:39 09:03
38 mudTian yusind Employee Access Same Sites GCRN 08:05:56 09:35
39 hon Judt Group Member Visitor Access Sites KL inowzian 08:06:32 07:44
40 Santichal Senubol Group Member Visitor Access Sites KL vinoziau 08:06:40 07:44
a Natnapa Inpaeng Group Member Visitor Access Sites KL inowian 08:06:47 07:43
) (Wilawan Senubol Group Member Visitor Access Sites KL vinoziau 08:06:55 07:44
a3 Benjarat Wongjan Group Member Visitor Access Sites KL inowian 08:07:09 07:40
a4 Pranupong Thongkhal Group Member Visitor Access Sites KL vinoziau 08:07:23 07:40
a5 5flus duny External Visitor Access Sites KL i 194533 08:07:30 07:40
6 Wanwisa Auppaphong. Group Member Visitor Access Sites KL vinoziau 08:07:40 07:42
a7 Tlaassos paduninats External Visitor Access Sites kL i 194533 08:07:51 07:40
8 Lanan uaun’ Employee Access Same Sites GCRN 08:08:18 08:57
a9 Satawat Saosomphob Group Member Visitor Access Sites KL inowzian 08:08:30 07:41
50 adana sy External Visitor Access Sites Uk i 1138 08:18:31 08:43
51 5520 ouaugna Employee Access Same Sites GCRN 08:24:13 09:20
52 Anany asznanatu Employee Access Same Sites GCRN 08:26:16 09:00
53 WA naglndes External Visitor Access Sites m i Tanarsiadl 522399 08:28:32 00:53
54 iy yeyAov Same Sites. GCRN 08:29:59 10:46
55 \aniiu snany External Visitor Access Sites Uiatia i ua4564 08:53:20 0522
56 anal gnoduriioy External Visitor Access Sites uUiasa Vo uads6d 08:54:27 05:21
57 Pornphot Group Member Visitor Access Sites KL inowzian 08:55:09 06:51
58 Krittapart Group Member Visitor Access Sites KL vinoziau 08:55:21 15:46:47 06:51
59 Skolrat Group Member Visitor Access Sites KL inozian 08:55:51 15:47:12 06:51
60 o @1 External Visitor Access Sites m nly Vo 705668 09:07:00 17:25:54 08:18
61 Tunm vons External Visitor Access Sites m iy i 705668 09:07:11 08:19
62 98 Tsl wABAWuT External Visitor Access Sites uTam i Gomaviinoy 10111268 09:55:57 00:53
63 atumun Jdduwag External Visitor Access Sites uTamiu Gopaviing w2245 09:56:30 00:52
64 Al wiifan External Visitor Access Sites v andoueinly vihou 835895 10:26:09

65 atlugl uaala Group Member Visitor Access Sites avAmmAshusuAlsmian uq o 10:2629 19:0138 08:35
66 S wnuang External Visitor Access Sites hly Vo 705668 111612 17:26:05 06:09
67 nuen wiagaTIAL External Visitor Access Sites wnaln i 706687 122124

68 59 famant External Visitor Access Sites m hiy o 14:15:21 17:27:02

69 Wil ugvu External Visitor Access Sites . Tinidee aaaniinau 1um3208 14:38:58

70 3113 duaau External Visitor Access Sites Tmnaieat oA dovag 26118828 15:05:08

71 Al dung External Visitor Access Sites m T o 15:1917

72 i aum External Visitor Access Sites Wifnsa oAud dovag 148269 15:3024

7 Samroeng Fueksin Group Member Visitor Access Sites GCRN 13, $na Ay ulaani G4S Services (s i) now 18:0033

74 Klad Group Member Visitor Access Sites GCRN 13, $nxadulaaniit Gas Services (szinaing) Vo 18:00:43 07:02:40

75 v adavng External Visitor Access Sites u.Gas i 18:0054 07:02:22

76 Somjit Chaithon Group Member Visitor Access Sites GCRN 13, $nwaanulaaniit Gas Services (sznaing) Vo 18:16:14 07:02:00

77 Somkhuan Chatwi Group Member Visitor Access Sites GCRN 13, $nanulaani Gas Services (s ing) i 18:2032 07:02:13

78 Fuma 8905 Sites GCRN 18:55:47 07:51:45

79 silueiy uzna Employee Access Same Sites GCRN 18:56:49

80 oA Jayy Employee A Sites GCRN 18:59:30 07:21:25 11:38






