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U Gulf NLL2 CO,LTD

Maintenance Plan From 2021 - 2025 (5 Years MP)

MAINTENANCE DETAILS
YEAR UNIT GEN. MW. TOTAL(DAY)
TYPE START FINISH

2021 GT-11 & HRSG-11 40 AGI 1-Mar-21 3-Mar-21 3
(W.4. 2564) GT-12 & HRSG-12 40 AGI 8-Mar-21 10-Mar-21 3
STG-1 35 None None None None
2022 GT-11 & HRSG-11 0 B. MN 25-Mar-22 11-Apr-22 18
(w.@. 2565) GT-12 & HRSG-12 0 B. MN 25-Mar-22 11-Apr-22 18
STG-1 0 MN 25-Mar-22 11-Apr-22 18
2023 GT-11 & HRSG-11 40 AGI 3-Mav-23 5-May-23 3
(W.A. 2566) GT-12 & HRSG-12 40 A.Gl 10-Mav-23 12-May-23 3
STG-1 35 None None None None
2024 GT-11 & HRSG-11 40 A.Gl 25-May-24 27-May-24 3
(w.d. 2567) GT-12 & HRSG-12 40 AGI 1-Jun-24 3-Jun-24 3
STGA1 35 None None None None
2025 GT-11 & HRSG-11 0 c,.MJ 18-Jun-25 9-Jul-25 22
(Ww.A.2568) GT-12 & HRSG-12 0 Cc.MJ 18-Jun-25 9-Jul-25 22
STGA1 0 MJ 18-Jun-25 9-Jul-25 22

mudeya1a ao.e LAY ao.lb SPP duunun1sude uat unuingedne so o 1 Aautud o A vaavnql

Remark
1. Maintenance Type can be speficied in details below:
-Gas Turbine
A mean Gas Turbine Inspection approx. 3 days.
B mean Gas Turbine Maintenance Inspection approx. 18 days.
C mean Gas Turbine Maintenance Inspection approx. 22 days.
-Steam Turbine
MN mean Steam Turbine Minor Inspection approx. 18 days.
MJ mean Steam Turbine Major Inspection approx. 22 days.
-Heat Recovery Steam Generator (HRSG/Boiler)
Gl mean HRSG Genernal Maintenance Inspection approx. 3 days.
MN mean HRSG Minor Inspection approx. 18 days.
- MJ mean HRSG Major Inspection approx. 22 days.
Ve

Prepared by - Acknowledged

( Chaiyut Chucherd ) (Taninthrone Choorod)
Maintenance Manager Operation Manager

Approved by

MW TO EGAT

35.00
35.00

35.00
35.00

35.00
35.00

(Arnon Boonyon )
Plant Manager
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Dot No.
Confidental
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Gas Turbine Data

General Identification

Type
Model
Applications

Number of shafts

Gas Turbine

Drive shaft position
Type of compressor
Number of compressor stages

Number of comnpt. exlractmns'
Pressure ratio -
Nominal output {net}
MNaominal heat rate (net)

No:ninuliexhuust temperature
Typeof turbine "
Number of turbing siages

'I\eriﬁ'c_ip!et__g;e'}nperature

Rotor weight (including blading)

Rotor construction

SE-912 B3 FINSPONHG, Swedon

15 stag‘esv

- SGT-800 Enhanced

Industrial
SGT-800
Simple cycle, Power Genemf v
Cogenesation cycle . k
Combined cycle -

o.lal 3 stage.s with
vanéble guxdc vanes)

. 5 (3zd,’5th, #e5:7104h and 15th stage)
. 2190 (34180 and N.G, fuel)
- 5% MWe (at 1SO and N.G. fuel)
’ ’9287 “EHIWh (at 1SO and N.G. fuel)

38, A%
138 kg/s (at ISO and N.G. fuel)

550 °C (at 150 and N.G, fuel}

Axial flow

3 (Stage 1; Film cooled; Stage 2: Convection
cooled; Stage 3: Non-~cooled)

1237,6 °C (average thermodyn. mixed gas temp. )
7200 kg

Electron beam welded compressor, bolted turbine discs

Stemens dustrial Turbompchinery A8

Baged on:  X20000BEC
Refdes.:
Do, deaz

Author WPOHAS

Apar.
Doc. Mind Dol shoal
Date 2054-10-06

- 55 2ulherdty b sialy forpidden,
S Giemens Industral Turbamachinary AR

Wi ruserve o dghisin ks decomeni onala Bis bykematan
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§ Em EN§ Performance & Technical Information ™M=
SGT-800 g“""""
Q1) Ma, Page
XZ00341E 2(2)
Nominal rotor speed 6600 xpn

Thrust bearing type

Jowmal beating type
MNominal thrust load
Type of combustor

Number of bumers
Bumers fype

SE-812 83 FINSPONG, Sw:eddan

[after gear {4-pote) = 1500 rpm]

Tilting pad (forced lubsication)
Tilting pad {forced iubrication}
200000 N

Single, annular combustion chamber
Low emission variant, dry

30

Single fuel or dual fue]

Siemana indusidal Tuihomeshinery AB
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PURPOSE OF THE SYSTEM

The gas turbine generates a flow of pressurised hot gas which is converted into mechanical energy,
which is driving a generator via a gear box.

Figure 1, SGT-800 Gas Turbine

GENERAL DESCRIPTION OF THE SYSTEM
Refer to P&ID: 2914483

The SGT-800 Gas Turbine operates in a simple open cycle with straight air and gas flow through the
turbine. It can be divided into three main sections, the compressor, the combustor and the turbine.
The compressor draws filtered air from the ambient and compresses it. The compressed air enters
the combustor where it is heated by the fuel. The hot gas is expanded through the turbine which
drives the compressor and external load. The hot gas is exhausted in the exhaust diffuser. The three
main sections are mechanically interconnected, but are modularised and can be handled separately.
The output of the unit is controlled by the firing temperature and the gas flow through the turbine. The
continuous rotor speed is 6600 rpm.
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MAIN COMPONENTS

Inlet housing

Figure 2, Inlet housing section

The inlet housing consists of the inlet casing and the inlet piece which smoothly directs the incoming
air to the first compressor stage. The inlet casing is equipped with a view glass and made of
composite which is light and has a built in noise reduction capability. The inlet housing also contains
the compressor wash nozzles, see system description for compressor washing system SDB.

The inlet piece contains bearing housing no.1 and the quill shaft, connecting the gearbox to the rotor.
The inlet piece has seven load-carrying hollowed struts, which also contain lube oil pipes to the
bearings as well as electric cables for the speed and optional vibration transducers. They also convey
seal- and oil ventilation air. Standard vibration transducers are located on the outside of the casing.
Absolute axial displacement of the rotor is measured. The inlet housing is bolted to the compressor
casing.
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Compressor (fifteen stages)

Figure 4, Compressor section

The fifteen stage axial flow compressor has three major parts, a rotor, a pressurised casing covering
the first ten stages and an inner casing carrying the rear stages.

The first three rows of guide vanes are variable, actuated by a spindle control mechanism and a
variable speed electrical motor.

There are holes and slots for extracting air downstream, after stage 3, 5, 8 (internal) and 10.
Regarding the use of extraction air from stage 3, 5 and 10, see system MBH10. The air cooling
cavities between turbine discs 1/2 and 2/3 respectively, as well as cooling for the second blade, is
supplied from the 8th stage extraction.

The compressor casing, covering the whole compressor section, is vertically split to facilitate service
and replacement of components. The casing carries the guide vanes for the ten first stages and
contains the rear compressor guide vane carrier.

The rear inner compressor stator, that carries the guide vane stages 11-14, is made material with low
thermal expansion to allow small tip clearances and high performance.

The guide vanes have a segmented design and are fitted in the casing by tangential groves.
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The compressor rotor is built up from a number of fully electron beam welded discs, onto which the
intermediate shaft is welded. The first four rotor blades are made from chromium steel in order to be
corrosion resistant. The blading is uncoated and has a high surface smoothness for low deterioration.
The rotor blades are fitted to the disc in dove tail shaped slots.

Combustor (annular type)

Figure 5, Combustor section

The combustor consists of the central casing and the combustion chamber.

The central casing is a circular design containing the compressor diffuser, guiding and dividing the
flow from the compressor discharge around the combustion chamber, to the cooling air entrances.
The combustion chamber is of annular type (covering the whole circumference). The operating
principle of the combustion chamber wall cooling is similar to a counter flow heat exchanger. The air
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burners is located) is based on a non-dilutive design. This means that all air goes through the burners
and takes part in the combustion. However, a small portion of the air enters the combustor through
the damping holes on the front panel to reduce combustion dynamics. Fuel is injected into the burners
by 30 fuel injectors with full dual fuel Dry Low Emission (DLE) capabilities.

Burner 26 is used as a ignition burner and the ignition is provided by a spark igniter and a spark plug.
During ignition burner 26 are supplied with ignition gas from a separate system. When the ignition
flame is detected by the flame detector fuel is supplied to the remaining burners and burner 26 is
switched from the ignition gas system to the main fuel system.

Cone head with fuel

injection (Main and pilot
liquid fuel, main and pilg
gas fuel)

Film air holes for creation of wall
boundary for flash back elimination

S

Vo Te

Pilot gas

Compressor air

Mixing tube

Pilot gas pipe

Combustion mixture at
burner outlet
Figure 6, DLE Burner 3rd generation

There are two flame detectors in the combustion chamber. The flame detectors are located on the
upper half of the annulus, both indicating main flame. There are a total of 44 access holes for
inspection of the combustor.

When operating on gaseous or liquid fuels, the burners are working according to the lean premixed
combustion principle. This principle will ensure a low flame temperature and the formation of small
amount of thermal nitrite oxides and carbon monoxide. Injection of steam or water is not required from
combustion point of view and is not a power boosting option for this gas turbine.
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§ Tgref;?nrgzrzisaoﬂ gta; Z:)Et:(l:gteggtze? gLL;g?gd boroscope holes. Boroscope inspection can be ;5 enter through slots near the turbine inlet, cools the combustion chamber wall by convection, enters
2 P 9 P 9 . 2 the burners through a hood and mixes with fuel and combustion takes place. The hot combustion
a a gases then expand through the turbine. The cooling of both the liners and the front panel (were the
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The hot gas side of the combustion chamber is protected by Thermal Barrier Coating (TBC) for life
extension.

At the combustor wall there are 3 pipes connected to 3 sensors outside the central casing. The
sensors monitor/measure the fluctuations (pulsations) in the dynamic pressure. For more information,
see system description MBX — Pulsation monitoring system.

Turbine (three stages)

Figure 7, Turbine section
The three-stage turbine comprises:
« the stator which is carrying the guide vanes
« the rotor assembly, bolted to the intermediate shaft
e the outlet casing

The guide vanes inner surfaces have honeycomb seals to prevent gas leakage, while outside first and
second blade abradable seals are used to withstand slight tip rubbing. A honeycomb seal is used for
the third blade.
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The rotor blades as well as the guide vanes are precision cast. Stage one and two are internally
cooled and stage one has a film cooling (see section “Cooling and sealing air”).

The surfaces on the first and second stage are coated for corrosion protection and life extension.
Blades are unshrouded, except for stage three.

The third guide vane is a double vane while stage one and two are single.

The rotor blades are fitted to the disc in fir-tree shaped slots.

/ Lubrication oil
Vibr. Transducer

Figure 8, Turbine outlet casing

The turbine stator has a cylindrical ring design. Operating at higher temperatures the casing circularity
can be maintained and the turbine running clearances and aerodynamic losses be kept at a minimum.
The turbine stator flanges are cooled to reduce clearance and improve efficiency.

The outlet casing contains bearing housing no.2 and has seven insulated load-carrying hollowed
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Bearings

The gas turbine rotor is carried by two bearings, no 1 and 2 numbered from the inlet to the exhaust.
Both bearing casings are kept sub atmospheric.

Bearing no 1 is a combined thrust bearing and journal bearing both of tilting pad type. Bearing no 2 is
a journal bearing of tilting pad type. The journal bearings are both of the 5-segment type and the
thrust bearing has 10 pads. The thrust bearing has also 17 smaller support pads on the opposite side.
The bearings are equipped with temperature sensors and vibration pick-ups, the latter being
horizontal and vertically fitted on the outside of the bearing housing.

During operation, oil is continuously supplied to the bearings. Return oil from the bearing casings is
led back to the lube oil tank by gravity.

See also the lubrication oil system description, MBV.

Figure 9, Bearing #1 in housing
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Cooling and sealing air

At a number of locations air from the compressor is used for cooling and sealing purposes. The air is
taken from six different pressure levels, depending of use, in order to minimise process losses.
Please also see the cooling and sealing air system description, MBH Cooling and Sealing Air System.
Cooling air is used for cooling the turbine casing, vanes, blades and discs. Sealing air is used to
prevent hot gases from entering or oil mist from leaking out from the bearing housing. In order to
decrease the thrust load on bearing no 1, a balancing piston, fed by air from compressor stage 10,
has been designed downstream turbine disc 3.

Stage 10

Stage 8

Figure 10, Cooling air - turbine
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% struts, which also contain lube oil pipes to the bearings as well as electric cables for vibration %
H transducers. They are also used to convey seal air. s
2 There is no separate oil mist pipe, instead the waste air is taken out by the oil drain. 2
2 The outlet casing is mounted to the turbine casing and connected to the turbine diffuser via a bellow. 2
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Components

e Compressor inlet guide vane actuator motor unit.
MBA10AE005
An AC-servo motor positions the variable compressor guide vanes via an actuator.

Ignition system

MBA10AV005

The ignition box for the spark plug igniter of the combustion chamber. The spark plug is ignited by
the ignition exciter.

Axial displacement

MBA10CG005

The transducer is continuously monitoring the axial position of the rotor. Absolute distance relative
bearing measured.

Axial displacement

MBA10CG010

The transducer is continuously monitoring the axial position of the rotor. Absolute distance relative
bearing measured.

Key phasor
MBA10CG015
The key phasor detects the rotor angle during balancing.

Axial displacement

MBA10CG025

The transducer is continuously monitoring the axial position of the rotor. Absolute distance relative
bearing measured.

Rev C, Start

Compressor inlet guide vane positioning sensor (RVDT)

MBA10CG030

The position of the VGV is measured with an RVDT (Rotary Variable Differential Transformer).
Rev C, Stop

Diff Pressure transmitter, compressor inlet
MBA10CP005
Diff. pressure measurements over the inlet piece for calculation of compressor inlet mass flow.

Pressure transmitter, compressor inlet
MBA10CP010
Pressure level inside the inlet housing for calculation of compressor inlet mass flow.
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e Pressure transmitter, compressor discharge pressure.
MBA10CP015
The transducer is continuously monitoring the pressure in the central casing, used in the control
loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Pressure transmitter, compressor discharge pressure.

MBA10CP016

The transducer is continuously monitoring the pressure in the central casing, used in the control
loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Pressure transmitter, compressor discharge pressure.

MBA10CP017

The transducer is continuously monitoring the pressure in the central casing, used in the control
loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Pressure transmitter, combustor
MBA10CP030
The transducer is continuously monitoring the pressure in the combustion chamber.

Pressure transmitter, front face disc 1

MBA10CP035

The transducer is continuously monitoring the pressure upstream of turbine disc 1 to ensure
cooling air feed to turbine blade 1.

Diff Pressure transmitter, turbine exhaust
MBA10CP040
Diff. pressure measurements between the turbine exhaust and surrounding.

Diff Pressure transmitter, turbine exhaust
MBA10CP041
Diff. pressure measurements between the turbine exhaust and surrounding.

Diff Pressure transmitter, turbine exhaust
MBA10CP042
Diff pressure measurements between the turbine exhaust and surrounding.

Pressure transmitter, turbine exhaust

MBA10CP045

The transducer is continuously monitoring the over pressure in the turbine exhaust. It is used for
calculating the T5 (turbine inlet temp).

Pressure switch, compressor surge protection

MBA10CP050

The diff. pressure switch will be activated by the back flow of air through the inlet housing during
surge.

Pressure switch, compressor surge protection

This document is issued in Pulse.
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e Pressure switch, compressor surge protection
MBA10CP060
The diff. pressure switch will be activated by the back flow of air through the inlet housing during
surge.

Diff Pressure transmitter, inlet system
MBA10CP065
The diff. pressure over the inlet filter is continuously monitored to detect clogging.

Pressure transmitter, inlet system
MBA10CP070
The diff. pressure over the inlet filter is continuously monitored to detect clogging.

Pressure transmitter, inlet system
MBA10CP075
The diff. pressure over the inlet filter is continuously monitored to detect clogging.

Dynamic probe, combustor pulsation
MBA10CP085
The dynamic head in the combustor is continuously monitored.

Dynamic probe, combustor pulsation
MBA10CP090
The dynamic head in the combustor is continuously monitored.

Dynamic probe, combustor pulsation
MBA10CP095
The dynamic head in the combustor is continuously monitored.

Flame detector
MBA10CQ005
The flame detector indicates flame during start up and detects flame out during operation.

Flame detector
MBA10CQ010
The flame detector indicates flame during start up and detects flame out during operation.

Speed transducer

MBA10CS005

The transducer measures continuously the rotating speed of the rotor, and is used as input to the
control loop of the gas turbine. Controls the rotor speed to 6607 rpm (50 or 60 Hz).

Speed transducer

MBA10CS010

The transducer measures continuously the rotating speed of the rotor, and is used as input to the
control loop of the gas turbine. Controls the rotor speed to 6607 rpm (50 or 60 Hz).
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The transducer measures continuously the rotating speed of the rotor. Overspeed protection.

Speed transducer
MBA10CS020
The transducer measures continuously the rotating speed of the rotor. Overspeed protection.

Speed transducer
MBA10CS030
The transducer measures continuously the rotating speed of the rotor. Overspeed protection.

Temperature transmitter, bearing temperature
MBA10CT005
The PT100 is continuously monitoring the temperature of radial bearing no1.

Temperature transmitter, bearing temperature
MBA10CT010
The PT100 is continuously monitoring the temperature of radial bearing no1.

Temperature transmitter, bearing temperature
MBA10CT015
The PT100 is continuously monitoring the temperature of axial thrust bearing no1.

Temperature transmitter, bearing temperature
MBA10CT020
The PT100 is continuously monitoring the temperature of axial thrust bearing no1.

Temperature transmitter, compressor inlet

MBA10CT025

The PT100 is continuously monitoring the temperature at the compressor inlet. The transmitter is
protecting the gas turbine from operation outside the design limits. The signal is used as input to
the control loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ratio) and the
STC (start control)

Rev C, Start

Temperature transmitter, compressor inlet

MBA10CT026

The PT100 is continuously monitoring the temperature at the compressor inlet. The transmitter is
protecting the gas turbine from operation outside the design limits. The signal is used as input to
the control loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ratio) and the
STC (start control)

Temperature transmitter, compressor inlet

MBA10CT027

The PT100 is continuously monitoring the temperature at the compressor inlet. The transmitter is
protecting the gas turbine from operation outside the design limits. The signal is used as input to
the control loop of the gas turbine to calculate the inlet mass flow, the PFR (pilot fuel ratio) and the
STC (start control)

Rev C, Stop
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H MBA10CP055 g
2 The diff. pressure switch will be activated by the back flow of air through the inlet housing during 2 o Speed transducer
8 surge. ] MBA10CS015
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Temperature transmitter, compressor outlet

MBA10CT030

The thermocouple is continuously monitoring the temperature at the compressor outlet. The
transmitter is protecting the gas turbine from operation outside the design limits. The signal is used
as input to the control loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Temperature transmitter, compressor outlet

MBA10CTO031

The thermocouple is continuously monitoring the temperature at the compressor outlet. The
transmitter is protecting the gas turbine from operation outside the design limits. The signal is used
as input to the control loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Temperature transmitter, compressor outlet

MBA10CT032

The thermocouple is continuously monitoring the temperature at the compressor outlet. The
transmitter is protecting the gas turbine from operation outside the design limits. The signal is used
as input to the control loop of the gas turbine. Used for calculation of the turbine inlet temperature.

Temperature transmitter, turbine stator

MBA10CT035

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 1 and 2. The transmitter indicates the function of the external stator cooling.

Temperature transmitter, turbine stator

MBA10CT040

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 1 and 2.

Temperature transmitter, turbine stator

MBA10CT045

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 1 and 2.

Temperature transmitter, turbine stator

MBA10CTO050

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 2 and 3.

Temperature transmitter, turbine stator

MBA10CT055

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 2 and 3.

Temperature transmitter, turbine stator

MBA10CTO060

The thermocouple is continuously monitoring the temperature in the turbine stator flanges
connecting stator ring 2 and 3.
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Temperature transmitter, between turbine stator and turbine casing

MBA10CT065

The thermocouple is continuously monitoring the temperature in the cavity between the turbine
stator and the turbine casing.

Temperature transmitter, vane inner shroud

MBA10CTO070

The thermocouple is continuously monitoring the temperature in the seal region under the stage 2
vane.

Temperature transmitter, vane inner shroud

MBA10CT080

The thermocouple is continuously monitoring the temperature in the seal region under the stage 2
vane.

Temperature transmitter, bearing temperature
MBA10CT090
The PT100 is continuously monitoring the temperature of radial bearing no. 2.

Temperature transmitter, bearing temperature
MBA10CT095
The PT100 is continuously monitoring the temperature of radial bearing no. 2.

Temperature transmitter, turbine exhaust

MBA10CT100

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT105

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT110

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT115

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.
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Temperature transmitter, turbine exhaust

MBA10CT120

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT125

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT130

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT135

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT140

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT145

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT150

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT155

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.
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Temperature transmitter, turbine exhaust

MBA10CT 160

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT 165

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT170

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Temperature transmitter, turbine exhaust

MBA10CT175

The thermocouple is continuously monitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas turbine. The average value from MBA10CT100-175 limits the turbine
exhaust temperature.

Vibration transducer, bearing
MBA10CY005
The accelerometer is continuously monitoring the vibration in bearing no 1.

Vibration transducer, bearing
MBA10CY010
The accelerometer is continuously monitoring the vibration in bearing no 2.

Vibration transducer, bearing
MBA10CY015
The accelerometer is continuously monitoring the vibration in bearing no 2.

Vibration transducer, bearing
MBA10CY020
The accelerometer is continuously monitoring the vibration in bearing no 2.

Vibration transducer, bearing
MBA10CY025
The accelerometer is continuously monitoring the vibration in bearing no 1.

Vibration transducer, bearing
MBA10CY030
The accelerometer is continuously monitoring the vibration in bearing no 1.
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Air flow, calculated
MBA10FF900
Calculated compressor inlet mass flow based on dP measurements.

Calculated pressure, compressor outlet pressure
MBA10FP901
Median of measurements in the compressor outlet.

Calculated temperature, turbine stator ring
MBA10FT900
Average of measurements in the turbine stator flanges connecting stator ring 1 and 2.

Calculated temperature, compressor outlet

MBA10FT901

If one thermocouple differs more than set value from the median of MBA10CT030, MBA10CT031
and MBA10CT032 or the thermocouple failure it is set to 0° C.

Calculated temperature, turbine stator ring
MBA10FT905
Average of measurements in the turbine stator flanges connecting stator ring 2 and 3.

Calculated temperature, turbine exhaust
MBA10FT910
Average of measurements in the turbine exhaust.

Calculated temperature, turbine exhaust
MBA10FT911
Maximum to average deviation of measurements in the turbine exhaust.

Calculated temperature, turbine exhaust
MBA10FT912
Minimum to average deviation of measurements in the turbine exhaust.

Rev C, Start
e Calculated temperature, compressor inlet
MBA10FT915
Average of measurements in the compressor inlet.
Rev C, Stop
Approved Latest revision Archive HG
2015-03-26 C) Added MBA10CG030, MBA10CT026, MBA1CT027 9100

Markku Kanala

Checked and MBA10FT915. /2015-06-24 / BS
2015-

No
1CS157686

Fredrik Gronvall

T




Sheet

Sheet
SIEMENS 21.26) SIEMENS 22 (26)
Respons. dept  Date Reg. Respons. dept  Date Reg.
SYSTEM DESCRIPTION OET 2015-03-24 |DB101 SYSTEM DESCRIPTION OET 2015-03-24 |DB101
MBA10 Prepared VTP MBA10 Prepared VTP
repare repare
GAS TURBINE SYSTEM B. Svensson BD000241 GAS TURBINE SYSTEM B. Svensson BD000241
g 8
& | TestInstrumentation &| FUNCTION
c c
5| e Connection for test instrumentation, compressor outlet. =1
3 MBA10CU301 2| startup
@ . . . 73
@ The connection is used for performance measurement or trouble-shooting. @
2 2 [ The start up procedure is described below:
G| e Connection for test instrumentation, compressor outlet. G| - Startof ventilation and lubrication oil system.
E MBA10CU302 E Start of start motor to purge speed 1500 rpm.
] The connection is used for performance measurement or trouble-shooting. s Wait for purge time to expire (time dependant on stack/boiler volume o
; g At ignition, gas is fed to burner #26 where the spark plug ignites the gas. When the ignition flame
i£| « Connection for test instrumentation, compressor outlet. E is indicating, fuel is fed to the all the burners for main ignition. )
MBA10CU303 When main ignition is indicating, acceleration to idle speed, 6600 rpm, is started. Both the start
The connection is used for performance measurement or trouble-shooting. motor a‘nd the fuel firing is contnbutm‘g to the acceleration. At 5600 rpm the start motor is switched
off. During run-up the bleed valves will close.
« Connection for test instrumentation, compressor outlet. Atidle speed the unit is synchronized. ) ) . ) .
MBA10CU304 The start up is finalised when the generator is synchronised and minimum continuous load is
The connection is used for performance measurement or trouble-shooting. obtained.
« Connection for test instrumentation, turbine outlet diffuser. Continuous operation
MBA1OCU7Q1 . . Above 50% load, the extraction air from compressor stage 3 is no longer sub atmospheric, and the
The connection is used for performance measurement or trouble-shooting. valves are therefore open. The gas turbine speed is constant independent of load and within the
X . . . : permitted ambient conditions there is no flat rated output. The position of the compressor inlet guide
* Connection for test instrumentation, turbine outlet diffuser. vane (IGV) at full load is dependent on ambient conditions, nominal open below +30° C and
MBA1OCU7U,2 . . continuously closed above.
The connection is used for performance measurement or trouble-shooting. The load is varied by controlling the compressor IGV, firing temperature and turbine exit temperature.
X . X X § The first step in load decrease is to close the compressor IGV, maintaining the firing temperature until
e Connection for test instrumentation, turbine outlet diffuser. maximal permitted turbine exit temperature is reached. At ambient above +30° C this situation occurs
MBA1OCU793 X . at full load. The next step is to continue closing the IGV until it is fully closed, maintaining the turbine
The connection is used for performance measurement or trouble-shooting. exit temperature by decreasing the firing temperature. The third and final step is to further decrease
X . X i : the firing temperature keeping the IGV fully closed. Load increase is performed in the same way but in
o Connection for test instrumentation, turbine outlet diffuser. opposite order.
MBA10CU704
The connection is used for performance measurement or trouble-shooting. The gas turbine speed and load is operated from the automatic control by means of the amount of
fuel entering the combustion chamber and the guide vane control. The control input is among other
* Connection for test instrumentation, turbine outlet diffuser. the power demand and ambient air conditions.
MBA10CU705
The connection is used for performance measurement or trouble-shooting. Turbine stop
« Connection for test instrumentation, turbine outlet diffuser. When shutting down the combustor, the gas turbine speed slowly decreases until reaching the set
MBA10CU706 barring speed of the electric starting motor (600 rpm). Barring is then continued for 18 hours, so the
The connection is used for performance measurement or trouble-shooting. gas Lurblilne is cooled down. After this, the starting motor is stopped and the turbine is brought to
standstill.
e Connection for test instrumentation, turbine outlet diffuser. .
MBA10CU707 Barring
N The connection is used for performance measurement or trouble-shooting. N Barring at 600 rpm will occur after a turbine trip or turbine stop. Barring must be done otherwise the
2 c ion f . . bi et diff 2 rotor and stator will have different temperature gradients. This can cause the rotor to get stuck.
2 ° M%ngg%gog test instrumentation, turbine outlet diffuser. 2 Barring will continue for 18 h at 600 rpm, but the gas turbine can be restarted any time during the
2 2 | barring.
g The connection is used for performance measurement or trouble-shooting. g ng
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If the barring at 600 rpm is not started due to a failure and the rpm decreases to below 50 rpm within
10 minutes the gas turbine has to cool down for 40h before restarting. This is known as barring
block/starting block.

Stand still

The turbine should be handled acc. to packing/stand still instructions. See document 1CS26792 (GTI
doc. W980026E) —~GT Storage and preservation

DISTURBANCES

Gas turbine trip

A gas turbine trip interrupts the fuel flow to the gas turbine. The gas turbine speed decreases until the
rpm is less than 700, after that the gas turbine can be restarted. If not a restart is performed the gas
turbine will start barring at 600 rpm. The gas turbine can be restarted any time during the barring.

Generator breaker trip

A generator breaker trip opens the generator breaker, the turbine continues in operation at idle speed
and no load.

Loss of power supply

Loss of AC supply to the unit trips the gas turbine. As the power supply to the lube oil system is
continuous in case of an AC supply failure, this event does not affect the safe supply of bearing oil.
The electrical starting system is fed directly from the grid and is only affected if the grid voltage is
lost.

System faults

If there are any damages on combustor, turbine, compressor or bearings, the system may not be
started or has to be shut down.

Also the start up procedure may be interrupted if a combustion chamber fault occurs.

If the bleed valves has been locked in closed- or open position the start up is interrupted.

The faults which are supervised by alarms and shutdown procedures are listed in the alarm and trip
list.

Other faults

The gas turbine is dependent of its auxiliary systems for proper function. These are the ignition fuel,
the main fuel, the pilot fuel, the lube oil, the starting system, the cooling/sealing air and the instrument
air. Faults in any of these systems may restrict or interrupt continued start up or operation.
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TECHNICAL SPECIFICATION

Design criteria and standards

« Direction of shaft rotation Clockwise looking contra flow

Dimensioning data

o Pressure ratio
* Nominal speed
« Rated flow

19,6:1 at ISO-conditions
6 600 rpm
134 kg/s

Installation

The gas turbine is mounted on a single foundation frame next to the auxiliary systems in which the
lube oil tank is integrated. The front face of the gas turbine, opposite to the auxiliary systems has
been design especially for easy access during inspection.

As the different sections of the gas turbine is built up as removable modules, this also permits easy
access and fast simple maintenance.

Component data

Rotor weight (incl. blades) 7860 kg

Engine weight 28375 kg
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Index of components
MBA10AE005 MBA10CP095
IGV 12 Pulsation combustor chamber 14
MBA10AV005 MBA10CQ005
Ignition system 12 Flame detector 14
MBA10CG005 MBA10CQ010
Axial displacement 12 Flame detector 14
MBA10CG010 MBA10CS005
Axial displacement 12 Rotor speed 14
MBA10CG015 MBA10CS010
Key phasor 12 Rotor speed 14
MBA10CG025 MBA10CS015
Axial displacement 12 Rotor speed 14
MBA10CG030 MBA10CS020
IGV position 12 Rotor speed 15
MBA10CP005 MBA10CS030
Diff. Pressure compressor inlet 12 Rotor speed 15
MBA10CP010 MBA10CT005
Pressure compressor inlet 12 Temp. bearing 1 radial 15
MBA10CP015 MBA10CTO010
Pressure compressor discharge 13 Temp. bearing 1 radial 15
MBA10CP016 MBA10CT015
Pressure compressor discharge 13 Temp. bearing 1 thrust 15
MBA10CP017 MBA10CT020
Pressure compressor discharge 13 Temp. bearing 1 thrust 15
MBA10CP030 MBA10CT025
Pressure combustor chamber 13 Temp. compressor inlet 15
MBA10CP035 MBA10CT026
Pressure disc 1 13 Temp. compressor inlet 15
MBA10CP040 MBA10CT027
Diff. Pressure turbine exhaust 13 Temp. compressor inlet 15
MBA10CP041 MBA10CT030
Diff. Pressure turbine exhaust 13 Temp. compressor outlet 16
MBA10CP042 MBA10CT031
Diff Pressure turbine exhaust 13 Temp. compressor outlet 16
MBA10CP045 MBA10CT032
Pressure turbine exhaust 13 Temp. compressor outlet 16
MBA10CP050 MBA10CT035
Surge protection 13 Temp. stator ring 1-2 16
MBA10CP055 MBA10CT040
Surge protection 13 Temp. stator ring 1-2 16
MBA10CP060 MBA10CT045
Surge protection 14 Temp. stator ring 1-2 16
MBA10CP065 MBA10CT050
Diff. press air intake 14 Temp. stator ring 2-3 16
MBA10CP070 MBA10CT055
Diff. press air intake 14 Temp. stator ring 2-3 16
MBA10CP075 MBA10CT060
Diff. press air intake 14 Temp. stator ring 2-3 16
MBA10CP085 MBA10CT065
Pulsation combustor chamber 14 Temp. turbine casing 16
MBA10CP090 MBA10CT070
Pulsation combustor chamber 14 Temp. vane seal stage 2 17
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MBA10CT080 MBA10CT170

Temp. vane seal stage 2 17 Temp. turbine exhaust 19
MBA10CT090 MBA10CT175

Temp. bearing 2 17 Temp. turbine exhaust 19
MBA10CT095 MBA10CT900

Temp. bearing 2 17 Temp. average stator ring 1-2 20
MBA10CT100 MBA10FT905

Temp. turbine exhaust 17 Temp. average stator ring 2-3 20
MBA10CT105 MBA10FT910

Temp. turbine exhaust 17 Temp. average turbine exhaust 20
MBA10CT110 MBA10FT911

Temp. turbine exhaust 17 Max to average turbine exhaust temp 20
MBA10CT115 MBA10FT912

Temp. turbine exhaust 17 Min to average turbine exhaust temp 20
MBA10CT120 MBA10CY005

Temp. turbine exhaust 17 Vibration bearing 1 19
MBA10CT125 MBA10CY010

Temp. turbine exhaust 18 Vibration bearing 2 19
MBA10CT130 MBA10CY015

Temp. turbine exhaust 18 Vibration bearing 2 19
MBA10CT135 MBA10CY020

Temp. turbine exhaust 18 Vibration bearing 2 19
MBA10CT140 MBA10CY025

Temp. turbine exhaust 18 Vibration bearing 1 19
MBA10CT145 MBA10CY030

Temp. turbine exhaust 18 Vibration bearing 1 19
MBA10CT150 MBA10FF900

Temp. turbine exhaust 18 Inlet mass flow 19
MBA10CT155 MBA10FP901

Temp. turbine exhaust 18 Pressure compressor outlet 19
MBA10CT160 MBA10FT901

Temp. turbine exhaust 18 Temp. compressor outlet 20
MBA10CT165 MBA10FT915

Temp. turbine exhaust 19 Temp. compressor inlet 20
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& July (2025) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 | 27 28 29 | 30 | 31 FuIuiu Tue
%‘\\ Name Initials | Position 1D Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu we | Th | vinowu| wee | viou

Anusit U. ANU SIL 00000784 M M N N M M M N N M M N N N M M 14 0 168

A |Varitthinut P. VRP OP 00001667 M M N N M M M N N M M N N N M M 14 168

Sarut S. SRS OP 00001668 M M N N M M M N N M M N N N M M 14 0 168

Niwate N. NWN S/IL 00000534 N M M M N N M M N N N M M N N 14 0 168

B Suraphat W. SRW OP 00002733 N M M M N N M M N N M Y] N N 14 0 168

Kan S. KAS OP 00001819 N M M M N N M M N N N M M N N 14 0 168

Chaiyoot P. CYP S/L 00000855 M N N N M M N N M M M N N M M 14 0 168

© Patipan Y. PTY OP 00001643 M N N N M M N N M M M N N M M 13 0 156

Detchrit T. DRT OP 00001545 M N N N M M N N M M M N N M M 14 0 168

Nattakit B. NKB S/IL 00001818 N N M M N N N M M N N M M M N N 14 0 168

D [|parinA. PAA OP 00001217 N N M M N N N M M N N M M M N N 14 0 168

Ponwongwat P. PWP OP 00001544 N N M M N N N ™M M N N M M M N N 14 0 168

E Pisanu M. PSM S/L 00000784 DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT | DT 18 0 144

0 0 0

LAB |Jaruwan M. JRM CHEM | 00002599 DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT | DT 18 0 144

OM |Jiraphat P. JRP OM DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT DT 18 0 144
& August (2025) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 | 23 24 25 26 27 28 29 | 30 | 31 AUIUTY EiRRET
C}\\ Name Initials | Position 1D Bl Sa Su Mo | Tu We | Th Fr Sa Su Mo | Tu We Th e Sa Su Mo Tu We | Th Fr Sa Su Mo | Tu We | Th Fr sa_ | su f vihou| wee | viou

Pisanu M. PSM SIL 00000784 N N M M M N N M M N N N M M 14 0 168

A |Varitthinut P. VRP OP 00001667 N N M M M N N M M N N N M M 14 168

Sarut S. SRS OP 00001668 N N M M M N N M M N N N M M 14 0 168

Niwate N. NWN SIL 00000534 M M M N N M M N N N M M N N M M M 14 0 168

B |suraphat W. SRW OP 00002733 M M M N N M M N N N M M N N M M M 14 0 168

Kan S. KAS OP 00001819 M M M N N M M N N N M M N N M M M 14 0 168

Chaiyoot P. CYP S/IL 00000855 N N N M M N N M M M N N M M N N N 14 0 168

C [Patipan Y. PTY OP 00001643 N N N M M N N M M M N N M M N N N 14 0 168

Detchrit T. DRT OP 00001545 N N N M M N N M M M N N M M N N N 1 0 168

Nattakit B. NKB SIL 00001818 M M N N N M M N N M M M N N 14 0 168

D |Parin A DEA oP 00001217 M M N N N M M N N M ™ M N N 14 0 168

Ponwongwat P. PWP OP 00001544 M M N N N M M N N M M M N N 14 0 168

E Anusit U. ANU S/L 00000784 | oT DT DT | DT DT | DT DT DT DT DT DT DT | DT DT | DT DT | DT DT | oT DT 19 0 152

Thanetphon P. TPP OP 00003499 | oT DT DT | DT DT | DT DT DT DT DT DT DT | DT DT | DT DT | DT DT | bT DT 19 0 152

LAB |Jaruwan M. JRM | CHEM | 00002599 | ot DT DT | DT DT | DT DT DT DT DT DT DT | DT DT | DT DT | DT DT | oT DT 19 0 152

OM |Jiraphat P. JRP oM 00000515 | DT DT DT | DT DT | DT DT DT DT DT DT DT | DT DT | DT DT | DT DT | bT DT 19 0 152

HP |Siwakorn Helper DT DT oT | bT oT | bT DT DT DT DT DT DT | DT DT | DT DT | DT oT | oT DT

& September (2025) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 | 30 AU LipR¢tN)
C}\\ Name Initials | Position 1D Mo Tu We Th [Fir Sa Su Mo Tu We Th i Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th i Sa Su Mo Tu vinou | wge | vinou

Pisanu M. PSM S/IL 00000784 N N M M M N N M M N N N M M N N 14 0 168

A |Varitthinut P. VRP OP 00001667 N N M M M N N M M N N N M M N N 14 0 168

Suraphat W. SRW OP 00001668 N N M M M N N M M N N N M M N N 14 0 168

Niwate N. NWN S/IL 00000534 N N M M N N N M M N N M M M 14 0 168

B |Detchrit T. DRT oP 00002733 N N M M N N N M M N N ™ M [ 14 0 168

Sarut S SRS OP 00001819 N N M M N N N M M N N M M M 14 0 168

Chaiyoot P. CYP S/IL 00000855 M M N N M M M N N M M N N N 14 0 168

C |Patipan Y. PTY OP 00001643 M M N N M M M N N M M N N N 14 0 168

Ponwongwat P. PWP OP 00001545 M M N N M M ™M N N M M N N N 1 0 168

Anusit U. ANU S/IL 00001818 M M N N N M M N N M M M N N M M 14 0 168

D |Parin A PAA oP 00001217 | ™ M N N N M M N N M M M N N M ™ 1 0 168

Kan S. KAS OP 00001544 M M N N N M M N N M M M N N M M 14 0 168

E Nattakit B. NKB S/L 00000784 | oT | DT T | DT DT DT T | DT T | DT DT DT DT DT DT DT T | DT DT DT DT | DT 20 0 160

Thanetphon P. TNP OP oT | bT DT | DT DT DT DT | DT DT | DT DT DT DT DT DT DT DT | DT DT DT DT | DT 20 0 160

LAB [Jaruwan M. JRM | CHEM | 00002599 | DT | DT DT | DT DT DT DT | DT DT | DT DT DT DT DT DT DT DT | DT DT | DT oT | DT 20 0 160

OM [Jiraphat P. oM DT | DT DT | DT DT DT DT | DT DT | DT DT DT DT DT DT DT DT | DT DT DT DT | DT 20 0 160




& October (2025) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 | 31 AUty 1u9
%‘\\ Name Initials | Position 1D We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr || vinou| wae | vihou

Pisanu M. PSM S/IL 00000784 M M M M M M M N N N M M N N M 14 0 168

A | Varitthinut P. VRP OP 00001667 M M M N N M M N N N M M N N M 14 0 168

Suraphat W. SRW OP 00001668 M M M N N M M N N M M N N ™M 13 0 156

Niwate N. NWN S/IL 00000534 N N M M N N N M M N N M M M N N 14 0 168

B |Detchrit T. DRT OP 00002733 N N M M N N N M M N N M M M N N 14 0 168

Sarut S SRS OP 00001819 N N M M N N N M M N N M M M N N 14 0 168

Nattakit B. CYP S/IL 00000855 M M N N M M M N N M M N N N M M 14 0 168

C |Patipan Y. PTY OP 00001643 M M N N M M M N N M M N N N M M 14 0 168

Ponwongwat P. PWP OP 00001545 M M N N M M M N N ™M M N N N M M 14 0 168

Anusit U. ANU S/IL 00001818 N N N N N N N M M M N N M M N 14 0 168

D [Parin A. PAA OoP 00001217 N N N M M N N M M M N N M M N 14 0 168

Kan S. KAS OP 00001544 N N N M M N N M M M N N M M N 1 0 168

E Chaiyoot P. CYP SIL 00000855 | DT | DT DT DT T | DT DT | DT DT DT DT DT DT oT [ bT DT oT [ bT ot | oT | bT 18 0 144

Thanetphon P. TPP OP 00003499 | oT | DT DT DT DT | DT DT | DT DT DT DT DT DT pT | DT DT DT | DT T | DT | DT 18 0 144

LAB |Jaruwan M. JRM | CHEM | 00002599 | oT | DT DT DT DT | DT DT | DT DT DT DT DT DT oT | oT DT oT | oT oT | ot | oT 18 0 144

OM |Jiraphat P. OM 00000515 | oT | DT DT DT DT | DT DT | DT DT DT DT DT DT oT | bT DT oT | bT oT | DT | DT 18 0 144
& November (2025) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 AUty 1u9
%‘\\ Name Initials | Position 1D Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su vinou | wga | vihou

Pisanu M. PSM S/IL 00000784 M M N N M M N N N M M N N M M M 14 0 168

A |Varitthinut P. VRP OP 00001667 M M PES N N M M N N N M M N N M M M 14 0 168

Suraphat W. SRW OP 00001668 M M PES N N M M N N N M M N N M M M 14 0 168

Chaiyoot P. CYP S/IL 00000534 M M N N N M M N N M M M N N 14 0 168

B |Detchrit T. DRT OP 00002733 M M N N N M M N N M M M N N 14 0 168

Sarut S SRS OP 00001819 M M N N N M M N N M M M N N 14 0 168

Nattakit B. NKB SIL 00000855 N N M M M N N M M N N N M M 14 0 168

C |Patipan Y. PTY OP 00001643 N N M M M N N M M N N N M M 14 0 168

Ponwongwat P. PWP OP 00001545 N N M M M N N M M N N N M M 14 0 168

Anusit U. NKB S/IL 00001818 N N M M N N M M M N N M M N N N 14 0 168

D |ParinA. PAA OP 00001217 N N M M N N M M M N N M M N N N 14 0 168

Kan S. KAS OP 00001544 N N M M N N M M M N N M M N N N 14 0 168

E Niwate N. NWN SIL 00000784 PES | DT T | DT DT DT DT | DT DT DT DT DT oT [ bT DT DT oT [ bT oT [ bT 19 0 152

Thanetphon P. TPP OP PES | DT DT | DT DT DT DT | DT DT DT DT DT DT | DT DT DT DT | DT pT | DT 19 0 152

LAB |Jaruwan M. JRM | CHEM | 00002599 oT | DT DT | DT DT DT DT | DT DT DT DT DT oT | oT DT DT oT | oT oT | oT 20 0 160

OM |Jiraphat P. OM DT | DT DT | DT DT DT DT | DT DT DT DT DT oT | DT DT DT oT | DT oT | DT 20 0 160
& December (2025) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 | 31 AUty 1u9
%‘\\ Name Initials | Position 1D Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th En Sa Su Mo Tu We Th Fr Sa Su Mo Tu | we [ vinou| wee | vinou

Pisanu M. NWN SIL 00000784 N N M M N N N M M N N M M M N 14 0 168

A |Varitthinut P. VRP OP 00001667 N N M M N N N M M N N M M M N 14 0 168

Suraphat W. SRS OP 00001668 N N M M N N N M M N N Y] M M N 14 0 168

Chaiyoot P. CYP S/IL 00000534 M M N N N M M N N M M M N N M M 14 0 168

B |Detchrit T. SRW OP 00002733 M M N N N M M N N M M M N N M M 14 0 168

Sarut S KAS OP 00001819 M M N N N M M N N M M M N N M M 14 0 168

Nattakit B. NKB S/IL 00000855 N N M M M N N M M N N N M M N N 14 0 168

C |Patipan Y. PTY OP 00001643 N N M M M N N M ™M N N N Y] M N N 14 0 168

Ponwongwat P. DRT OP 00001545 N N M M M N N M ™M N N N Y] M N N 14 0 168

Anusit U. NKB S/IL 00001818 M M N N M M M N N M M N N N M 14 0 168

D |ParinA. DEA OP 00001217 M M N N M M M N N M M N N N M 14 0 168

Kan S. PWP OP 00001544 M M N N M M M N N M M N N N ™M 14 0 168

E Niwate N. PSM SIL 00000784 | oT | DT T | DT DT DT T | DT DT DT DT DT DT DT oT [ bT oT [ bT oT | DT 18 0 144

Thanetphon P. OP DT | DT DT | DT DT DT DT | DT DT DT DT DT DT DT pT | DT DT | DT oT | DT 18 0 144

LAB |Jaruwan M. JRM | CHEM | 00002599 | oT | DT oT | DT DT DT DT | DT DT DT DT DT DT DT oT | ot oT | oT oT | DT 18 0 144

OM |Jiraphat P. OM DT | DT DT | DT DT DT DT | DT DT DT DT DT DT DT oT | bT oT | DT oT | DT 18 0 144
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Noise Contour Map

Reference Number : Lot 2520552-1
Gulf NLL2 Co., Ltd. (GNLL2)
Measurement Date  : Mar 26, 2025

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250, Thailand | PHONE +66 0 2715 8700 | FAX +66 0 2715 8799
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company
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Wastewater Online Monitoring
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3.1

3.2

3.3

3.4
3.5

Purpose

This procedure is to ensure the maximum security for the personnel, material, plant and equipment
owned by Gulf group’s (herein after refer to Gulf group’s and other supplier/contractor while

working in Gulf group’s area.)

Scope

All personnel (Gulf group’s employees, Employee of contractor, visitor, supplier) are requested

to follow regulation described below.

Definitions

Production related area is the area that production process equipment and supporting utilities are
located in.

Control area is the area that have to control the access of person with appropriate safety
measures.

- Contractor is not allowed to access control area without PTW.

- Visitors/Vendors/Suppliers is not allowed to access control area without escorting by Gulf staff.
Restricted area is the area that have to control the access of person with appropriate safety
measures and normally have the physical isolated/locked from non-related person access. All
personnel have to requisite the permission before entry Restricted area.

Rest area is the area for resting e.g. rest room, canteen and office for employee

Lay down/rest area for contractor is the area designed for contractor to temporarily setup for work,

lay down, rest during maintenance activity.
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4 Responsibility

4.1 The Safety, Health and Environment Division (SH&E) is responsible for establishing this
procedure and updating its contents.

4.2 Asset Management (AM) provides final review and approval for this procedure.

4.3 The Safety, Health and Environment Division (SH&E) shall develop and approved a list of
“Authorized Person” who can distribute all related form.

4.4 Security guards are responsible to monitor, secure the company personnel, material, plant and
equipment though the procedure described below; they also have to instruct and guide person
contact company business and completion of all related form.

4.5  Personnel shall be knowledgeable of the requirements of this procedure and shall perform only
those duties for which they are trained. They shall immediately report any discrepancies to their
manager.

4.6 Managers shall ensure their employees are properly trained, know their limitations based on the

training and are in compliance with the requirements of this procedure.

5 Procedure

5.1 Issue of identity card
5.1.1 Gulf group’s Employees;
5.1.1.1 Employee identity card will be issued to all Gulf group’s employees by human
resources department on the first day of joining.
5.1.1.2 Employees after receive the employee identity card, they shall always show their
ID card especially while coming, returning and while performing the work.
5.1.2 Employee of contractor
5.1.2.1 Employee of contractor who requires access to Gulf group’s for performing work
must pass SH&E orientation conduct by SH&E personnel by use contractor

orientation request form.
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5.1.2.2 Only person who passes this orientation shall get the contractor ID card.

5.1.3 Visitors/Vendors/Suppliers
Upon request, the security guard shall issue all related form.
Visitors/Vendors/Suppliers require exchanging their ID card with Gulf group’s visitor card
and return when prior leaving Gulf group’s area. Materials normally common to a power
facility would be Class 2, Class 3, and Class 8.
Note; the purpose of this kind of card is for visiting, no one is allowed to perform work under

visitor card.

5.2 Gate entry control
The following procedure applies to all personnel and will be enforced by the gate security
guard.
5.2.1 The security guards at the main gate shall check the employee ID card of all Gulf group’s
employees, visitors, vendor, and suppliers as well as employee of contractor.
5.2.2 Person who enters to Gulf groups shall wear proper dress, short pan, slipper is not allowed.
5.2.3 Visitors, vendors, suppliers need to complete the gate pass permit as mention in item 5.1.3
After complete all gate pass requirement, security guard shall informs Gulf group’s relevant
person and get permission.
5.2.4 The visitor gate pass form shall be kept at least 90 days.
5.2.5 Only work-related tools, equipment and materials are allowed to entry the power plant area.
5.2.5.1 Contractor have to submit the tools, equipment and materials list to Work
Supervisor (in advance).
5.2.5.2 Work Supervisor will check and inspect those tools, equipment and materials
before entering the power plant area.
5.2.5.3 Entered contractor's tools, equipment and materials have to be locked and stored

in designated area (see 5.3.4)
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5.3 Entering to production related area

5.3.1 Power Plant shall Indicated and categorized the production-related area into; 1.) Control
area 2.) Restrict area 3.) Work preparation area for contractor 4.) Lay down area for
contractor 5.) Rest area for contractor.

5.3.2 Clearly separate the area in 5.3.1 with appropriate equipment e.g. physical barricade (fence,
gate with lock, Chain with lock, hard barricade, soft barricade, etc.) to control the area
access.

5.3.3 All production related area accessing have to be controlled strictly.

5.3.4 Contractor’s tools, equipment and materials (including 1.) all lifting vehicle and 2.)
transportation vehicle that parking outside permanent parking area) must be locked and
stored in designated area indicated in 5.3.1. Work supervisor must ensure that only tools
and equipment indicated in PTW and JSA is allowed to use and contractor shall make a
requisition for tools and equipment using to Work supervisor to unlock.

5.3.5 Information Board* shall be displayed and updated by Work Supervisor at Restricted area
access point during planned outage. Security personnel shall be assigned to monitor the
restricted area entry.

* Information board is a displayed board which using to communicate the detail of work,
responsible person and personnel that allowed to access the area.

5.3.6 The camera, or any electronic device that can take photograph is not allow to bring in
production area unless get permission from plant manager or designee.

5.3.7 All require PPE to be worn or carry when entry to Gulf group’s production area.

5.3.8 No Visitors/Vendors/Suppliers are allowed to present in production area without Gulf group’s
representative.

5.4 Office Security Control

5.4.1 Security office shall response and control by office’s owner. Leaving office area for long
period, the office shall be locked.

5.4.2 For common office where are occupied by several employees, the lasted employee who

occupy such area shall ensure the office are locked prior to leave.
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5.4.3 Office owner is responsible to manage their office keys. The master key will be controlled
by plant manager as well as administration manager who authorized to occupy all office
area while not present of office owner.

5.4.4 During off duty period while no office’s owner and authorized person. One set of master
key to be kept at security box located at guard CCR.

5.4.5 User need to notify office owner as soon as possible.

5.5 Leaving Gulf group’s area

5.5.1 Gulf group's employees

5.5.1.1 Security guards are authorized to inspect any suspicious employee either prior to
leaving Gulf group’s area.

5.5.1.2 The security guard is authorized to inspect as necessary.

5.5.1.3 Coming or leaving plant during off working hour such as weekend/holiday, all Gulf
groups’ employees, require to record of this information shall be kept at guard house
by using plant entering record form.

5.5.2 Visitors/Vendors/Suppliers
5.5.2.1 Upon finish the business, Gulf groups visited person required to sign the site visitor's

gate pass form for the visitor before leaving the Gulf groups.
5.5.2.2 The form shall be return to security guard for record.
5.5.2.3 Security guard shall perform all security checking, material gate pass checking if any
before permit to leave.
5.6 Vehicle control

5.6.1 All vehicle need to entry to Gulf group’s area need to be registered.

5.6.2 Vehicle of visitors/vendors/suppliers who need to entry to Gulf group’s for specific purpose
need to get a temporary vehicle entry permit. To do so the vehicles require stopping at
outside and preceding all security requirements.

5.6.3 The vehicle will then receive temporary vehicle entry permit card. The card shall be posted
on vehicle at all time while they are in plant area.

5.6.4 Security guard shall conduct an inspection and ensure no safety concerned and no

environmental related issue may generate from the vehicle.
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5.6.5 Parking of vehicle is allowed only at parking area or designed Area.
5.6.6 For emergency response purpose, parking on other area where obstruct to firefighting
facilities is strictly prohibited.
Note; the visitors/ vendors/suppliers not allow transporting the vehicle while they entering pass
through the security guard and within Gulf group’s area.
5.7 Material Gate Pass Control
5.7.1 Raw material Control
Security guard is responsible to monitor following item;
5.7.1.1 The security guard completes all gate pass procedure and notify to receiving staff
who located at receiving area. Only after get permission, the delivery truck can be
entry and park at loading area.
5.7.1.2 For transportation truck, prior to leave Gulf group’s area, the security guard shall
verify all material gates pass form and issued by administration manager.
5.7.2 Construction scrap/Process scrap /Tool & equipment
5.7.2.1 Incoming control
5.7.2.1.1 When carry in material to Gulf group’s area for any purpose such as for
construction work, maintenance, the owner shall record all incoming
material in material gate pass form and obtain the signature from Gulf
group’s work sponsor.
5.7.2.1.2 The list shall indicate detail enough such as type, number, quantity etc.
5.7.2.1.3 The security guard shall inspect the material gate pass form and verify all
equipment indicated in the list.
5.7.2.1.4 One copy of the material gate pass shall be kept at security guard for
reference.
5.7.2.2 Outgoing material
5.7.2.2.1 Prior to carry out the construction, tool for maintenance material, the
contractor or requester shall complete the material gate pass form. In case
of incoming form is submitted, the incoming material gate pass shall be

attached.

9|Page

Document Number: ESMS-Sa-P-07
Document Title: Plant Security
Revision Number: 1

Date: 16 July 2021

71
7.2
7.3

5.7.2.2.2 The contractor, requester, shall obtain the approval from work sponsor and
area relevant manager prior to ship the material. Shipment of to the truck
shall under monitoring of Gulf group’s work sponsor.
5.7.2.2.3 Prior to leave Gulf group’s area, security guard shall inspect and verify the
completion of material gate pass form.
5.7.2.2.4 In case any doubt, the security guard shall consult with Gulf group’s work
sponsor.
5.7.2.2.5 The material gate pass shall be then distributed to
(a) Original shall be kept along with person who need to carry material
(b) 2™ copy shall be kept at security guard
(c) 3" copy shall be return to the approval authority person.
5.7.3 Waste Material
5.7.3.1 Transferring of hazardous waste is performed by using hazardous waste manifest.
The waste manifest is used instead of material gate pass form.
5.7.3.2 Security Guard shall inspect and verify the correction of waste manifest form carry
along with disposing agency.
5.7.3.3 For office garbage, where the waste manifest form is not applied. Security guard

shall perform inspection and verification during collecting of the waste.

Reference Documents

Attachments

ATTACHMENT_1_Plant security Work instruction

ATTACHMENT_2_Material list for contractor form

ATTACHMENT_3_Contractor material, tools and equipment daily inspection form for PTW
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VGULF
wuuWasuasragautan aulnsal uaviadasiaiazinunldeusiasu (ledlsznaunisua PTW)
(Contractor material, tools and equipments daily inspection form for PTW)

sualadou (WFuwman): wingaaluaugavineu

(Requester; contractor) (PTW No.)

aradgaulasmuauudan (avda):
(Inspected by Gulf Work Supervisor)

e Fuid Fuid Fuid Fuid Fuid
(Item) (5 Aadl (5 Aadl (5 Aadl WIN Aadl HIN Aadl

H*

ol|lo|~v|o|ua|[sr|w|N]r

-
S)

-
=

i
N

i
w

[N
&

15

Other comment:

ESMS-Sa-P-7-Plant Security ATTACHMENT_3_Contractor material, tools and equipment daily inspection form for PTW_Rev.00




AMANUIN V-18

A198149LBNEITVUNNVUA

nazusuIUSOgUANLYI-DDNNUNLATINIS






Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle

Worrani.chartwanchai
Rectangle


AMANUIN V-19

A29819N15MTIVENINAINNSDUTOVUE UG

Tuninun1svuds









Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle




Worrani.chartwanchai
Rectangle


AMANUIN V-20

niladaayIn iausaiaszuIauINy







AMANUIN V-21

LNETHANAY LAZUUTINNITUTEYNAMENTTUNITAN

JasnNey 21379UNY LazanInL2naanlun1sN19u









Worrani.chartwanchai
Rectangle


TIE9U

sEunugning
e s e DU e
1w

1w







ausnuo

HWUIAN 2568



Worrani.chartwanchai
Rectangle


s1e19191n189 lavaiar

T INURUNPIT TS SV 1)

IR T

NUATING







TN LR £UU0 (e 1

fueneu






Worrani.chartwanchai
Rectangle


g e e

1V U BEYT 1de OU die)

LEEFE—

msvhawaalaends




(2008
HeLLgNevLL T RV TIVIU LS L 4T U T T £UU0 SN TIeN T

W= L

NIV I




10




e 2ovo



Worrani.chartwanchai
Rectangle


sraunslszan

|
2568 AU IYNIA
e e ey
Wi
-

& cneBamnaianan e fAacoiaiin A aiian 1A AN

n1g & $78IN1S t




unns




VU DRI LU DD 34D 1AW 2

UNIAWIZNR

+ o

e
iimuauny




ey

B




19



Worrani.chartwanchai
Rectangle


2568

PR

«Iwiidin /15VR «Iwane
+ Power Bank ~unndi
« HawuoIunUs:aur «ion

Gasid
* 9IMsansuviAnian
vouldluddnus:915u
«dotin / Ay « thownlie

« 2y /sedWu / onaiu

T

VISV T3 I LaOvI |

Yniada




aya




mns






Worrani.chartwanchai
Rectangle


s Innas lgvaial

FIV I UUNIIT TS 3U W)

il

2w




AR




IIIIIII




nAx



Worrani.chartwanchai
Rectangle


AMANUIN V-22

Environmental and Social Management System

(ESMS Procedure)




ESMS-MM-501 ES Policy
ESMS-MM-01 ESMS Manual

List of ESMS Procedure

Document

Description
No. p

ESMS-ES-P-01 Identificaiton Hazards and Risk Assessment

ESMS-ES-P-03 Emergency Preparedness and Response

ESMS-ES-P-07 Accident and Incident Investigation

ESMS-ES-P-08 Review of Legal and Other Requirements

ESMS-ES-P-09 Training Awareness and Competence

ESMS-En-P-02 Grievance Handling Procedure

ESMS-En-P-03 Green Procurement

ESMS-En-P-04 Waste Management

ESMS-Sa-P-02 Permit to Work System

ESMS-Sa-P-03 Spill Prevention and Control Plan

ESMS-Sa-P-04 Hazardous Communication

ESMS-Sa-P-05 Laboratory Safety

ESMS-Sa-P-06 Powered Industrial Trucks

ESMS-Sa-P-07 Plant Security

ESMS-Sa-P-08 General First Aid

ESMS-Sa-P-09 Health and Medical Program

ESMS-Sa-P-10 Bloodborne Pathogen

List of ESMS Procedure (Cont.) List of ESMS Procedure (Cont.)
Doc’\Lljcr)t?ent Description Doc'::ent Description
ESMS-Sa-P-11 Hearing Conservation ESMS-Sa-P-28 Fire Protection Plan
ESMS-Sa-P-12 Respiratory Protection ESMS-Sa-P-29 Fire System Impairment
ESMS-5a-P-13 Physical Heat Exposure ESMS-5a-P-30 Fire Extinguisher
ESMS-Sa-P-14 General Safety Meeting ESMS-Sa-P-31 Fire Pump, Sprinklers, Fixed and Detection System
ESMS-Sa-P-15 General Safety Practice ESMS-Sa-P-32 Combustible and Flammable Liquid
ESMS-Sa-P-16 Safety Committee ESMS-Sa-P-33 Stand Pipes and Hose System
ESMS-Sa-P-17 Personal Protective Equipment Esmssa-P34  |Compressed Gas

ESMS-Sa-P-18 General Electricity Safety

ESMS-Sa-P-19 Sling, Rigging and Crane

ESMS-Sa-P-20 Ladder and Scafolding

ESMS-Sa-P-21 Walking Surface, Stairs and Floor

ESMS-Sa-P-22 Confined Space Entry

ESMS-Sa-P-23 Portable Tools, Machines and Machine Guarding

ESMS-Sa-P-24 Cutting, Welding and Brazing

ESMS-Sa-P-25 Safety Sign and Colour Coding

ESMS-Sa-P-26 Safety Inspection

ESMS-Sa-P-27 General Fire Safety
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Attachment

| checklist form
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ESMIS-Sa-1-33: Stand ipes and Hose System
Attachment_A2:Standpipe Inspection Checkiist_rev.01
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Inspected By

NOTE :

v’ = Satisfactory
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