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DESCRIPTION OF EQUIPMENT

When reading this chapter please refer to:
Piping and Instrument Diagram EPJ-GNC-002-M-121-211 (364.SC.001 )
Main layout drawings EPJ-GNC-002-M-121-224 (364.0G.001 )
Mechanical interface list EPJ-GNC-002-M-121-241 (36475-4-05 (
Electrical interface list EP)-GNC-002-M-121-226 (364T7S-4-06 )
Data sheet EPGNC-002-M-121-212 (364T75-4-12 )

Main purpose of Gas Compressor Package (GCP) is to provide compressed gas to the
consumers downstream of GCP keeping stable parameters of gas. In order to realize it GCP
is equipped with all required and necessary systems accordingly contractual obligations and
technical requirements for such kind of equipment and represents as a skid with mounted

equipment GCP.

Mode! of functioning of GCP is following:

Inlet gas line

Through the external connection point on skid edge gas comes into GCP inlet gas line.
Before to get into compressor gas goes through the inlet hand valve HV 100, pneumatically
actuate valve SV131-2, filling valve SV169-2, inlet gas filter FS175, check valve RV108,
thermo compensator EJ109 and inlet filter strainer FS110. Inlet gas line is also equipped by
the visual pressure gauge P1103, transmitting pressure PIT105 and temperature TIT107

transmitters in order to control conditions of the gas in the line.
Compressor

After inlet line, gas goes to the compressor K111 which is driven by the motor M112 and
which are coupled by coupling C177. Coupling is covered in order not to hurt maintenance
personal during the operation of GCP. Compressor is oil flooded screw compressor and it is

equipped with following instruments:

- Slide position transmitter Gl 168
- Vibration transmitter YIZ 111-13

We reserve all rights in this document and in the information contained therein. Reproduction, use or Page3of23
disclosure to third parties without express authority is strictly forbidden, © ENERPROJECT 2016
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Motor is equipped with the following instruments and auxiliaries:

- Temperature transmitters of winding TIA 112-5, TIA 112-6, TIA 112-7
Inside compressor gas is mixed with the oil, compresses and goes to outlet line.
Outlet gas-oil line

Mixture of compressed gas and oil leaves compressor and goes to oil separator B200 via
thermo compensator EJ117. Line between compressor and oil separator is equipped by the
visual (pressure gauge P1115), and transmitting (pressure transmitter PIT124, temperature
transmitter TIT116 and pressure transmitter PIT113-1, Il, Il and temperature transmitters
TIT114-, Il, I} instruments to controf mixture conditions. Qil separator represents as vessel
where under the action of gravity most of the oil is separating from the mixture and remain
in separator which also functions as oil tank. On the top part of oil separator integrated
coalescing filter cartridges FSE 120-A going through which gas is filtering from the oil in

vapour phase. Oil separator is equipped by the following instruments and auxiliaries:

- Visual oil level meter LI 202 and oil level transmitter LIA 210-1

- Differential pressure transmitter for controlling of the dirtiness of the coalescent
cartridges PDIA 120-1

- Pressure safety valve PSV 138 connected with the vent line tracked to the skid edge

- Drain and filling line with hand valve HV 220

Separated in coalescent cartridges oil through the orifices FO120-3, goes to the inlet line of

the GCP under the action of different pressure between inlet and outlet lines.
Gas outlet line

Separated gas goes further to the gas cooler W11S which represented and shell-tube heat
exchanger, where it is cooled by cooling water in order to keep required temperature of
gas, measured by temperature transmitter TIT125. Then on the second stage of separation
(gas filters FS 122 and FS121 which are represented as vertical vessel with integrated filter
cartridges) remaining part of vaporized is separating from the gas and directing through the
visual glasses FG 122-4 and FG 121-4 and check valves RV 122-5 and RV 121-5 to the inlet
line of the GCP under the action of different pressure between inlet and outlet lines. In

order to control conditions of filter cartridges, gas filter is equipped by differential pressure

We reserve all rights in this document and in the information contained therein. Reproduction, use or Page40f23
disclosure to third parties without express authority is strictly forbidden. © ENERPROJECT 2016
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transmitter PDIA 122-1 and PDIA 121-1. After filtration oil contamination is less than 0,5
ppm. After second stage of filtration gas goes through the check valve RV129,
pneumatically actuated outlet valve SV130-2 and outlet hand valve HV 148 to the external
connection point on the skid edge. In case of need to vent gas there is a branch pipe line
with the hand valve HV 135-3 and pneumatically actuated vent valve SV135-2 which goes to
the vent line from safety valve of the package. HV 135-3 is used for the maintenance

purposes and normally closed in operations.
Qil line

Oil separated in oil separator B200 under the action of outlet pressure goes to the oil heat
exchanger W203,. Cooled oil goes to oil filter FS 206 represented as two vertical 100% flow
vessels with filter cartridges FSE 206 connected with each other by three way valve in order
to let GCP continue operation with one dirtied filter. Level of dirtiness of the filter cartridge
is controlled by differential pressure transmitter PDIA 206-1 connected to the common

lines of the oil filter

After the filtration, the oil line goes to the oil pump P 214-2, In order to keep required
pressure difference between outlet pressure of gas and oil mixture and oil pressure, an
hydraulically actuated pressure control valve PCV 226 is installed on the oil system. Valve is
bypassing oil overflow to the from the outlet line of the pump to the inlet line. In order to
prevent unstable operation of the pump during the start of oil pump, oil system is equipped
by the line with check valve RV 214-4 installed in order to pass oil to the outlet line of the
pump. Oil goes to slide control regulation valve and to the chambers of compressor that
require high pressure of the oil to be injected (bearings, mechanical seal etc.). Line between

the fine filters and compressor is equipped with the following instruments:

- Oil pressure transmitters PIT 205

We reserve all rights in this document and in the information contained therein. Reproduction, use or Page50f23
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In order to cool down oil in oil heat exchanger W 203 and gas in gas heat exchanger W119

Cooling line

there is a liquid cooling line implemented in the GCP. This is open loop line with the inlet
and outlet external connections on the skid edge. Inlet cooling line is equipped by the hand
shut off valve HV 418-2 and temperature gauge Tl 401. Outlet cooling line after the oil heat

exchanger W 203 is equipped by the temperature gauge Tl 402

Outlet cooling line after the gas heat exchanger W 119 is equipped by the temperature
gauge T1 403 and controlled by the control valve TCV440-2 that is regulating the flow of
cooling water. After mixing of two cooling water outlet lines, the resulting line goes through
hand valve HV418-1 to the skid edge. Cooling down the cooling media is in customer scope
as well as cooling water pumping and control of cooling media temperature and/or

pressure.
Capacity regulation system

Regulation concept of the project is to keep stable given outlet pressure set point. In order

to follow it there are two sub-systems implemented:

- Slide control valve is a hydraulic valve inside the compressor driven by the high
pressure oil. This valve changes internal volume of the compression chamber that
allows regulating capacity in range between 10 and 100%,. Slide is operated by the
slide control system FCV 270-1 and FCV 270-2 that consist of solenoid valves that
regulate the flow of the oil to move compressor to load or unload direction.

- Pressure control pneumatic valves PCV 123 is connected to outlet line of the GCP
with inlet line and provides bypass of the gas from outlet to inlet and regulation in
range between 0 and 10% during the operation. However, PCV 123 valve is

calculated and designed to provide regulation in full range of capacity (0...100%).
Instrument air line

Most of the actuated valves of the GCP are instrument air actuated. Instrument air line
connection point is situated on the skid edge. Further compressed instrument air goes

through filter FS504 and pressure transmitters PIT501-1, II, Il to the consumers. On each

We reserve all rights in this document and in the information contained therein. Reproduction, use or Page 60f 23
disclosure to third parties without express authority is strictly forbidden, © ENERPROJECT 2016



ENERPRO.IECT “

line there are sets of solenoid valves {MV} that are actuated by the electricity and opening

the air flow to the actuator of actuated technological valves.
Enclosure systems

GCP is equipped by the Gas detection system with three gas sensors DAZ 307-1, DAZ 307-2,
DAZ 307-3. Gas detectors are set for two set points — 10% LEL and 20% LEL, In case if any
detector will recognize 10% LEL, alarm signal will be generated on PLC. In case if any

detector will recognize 20% LEL, GCP will be automatically shutted down.
Electrical connections and control panel

In order to organize normal operation of GCP, external electrical connections must be

organized:

- Main motor power supply. Main motor must be connected with Medium Voltage
Switch Gear (MVSG) by EPC Contractor’s cable directly in motor junction box. Pass
through the enclosure shall be made through the special Ex-proof cable rack
foreseen in enclosure wall (in scope of Enerproject).

- 400V auxiliary equipment power supply cables are connected by customer directly
at the 400 volts terminals of each equipment’s ( Lube oil pump, Ventilation Fan,
Motor heater ) while the 400V MCC system is mounted in the PLC cubicle

Control cables are required for the connection of GCP with MVSG and supervision system:

- MVSG must be connected with control cubicle in order to let GCP PLC to interact
with main motor and have possibility to proceed with stop sequence in correct way
in case of emergency.

- Bus line between packages in order to provide auto start option for compressor un
stand by in case of operating compressor will be shut down. Cable is in EPJ scope.

- Signals with supervision are required to have possibility for remote operation of GCP
by hard-wire lines. Bus connections with supervision is also foreseen and made in
order to let customer current information about working parameters, conditions

and active alarm and emergency signals.

GCP is fully automatized and able to keep required operating conditions and follow

foreseen operating sequences including start and stop without external intervention.
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Measured values from field instruments could generate Alarm (AL) or Emergency (EM)
signals on Programmable Logic Controller {PLC) of GCP in order to keep safety operation of
the plant. Control cubicle is equipped with HMI for the local control of operation by the

maintenance personnel.

Local panel is provided with followings devices:

. Start push button

. Stop push button

. Emergency stop push button

. Local / remote operation mode switch

. Emergency and alarm lights

. Buzzer
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DETAILED DESCRIPTIONS OF EQUIPMENT SYSTEMS

Oil injected type screw compressor with slide control

Screw compressors K111 are oil injected dual rotor positive displacement machines with
split casing. Rotors are dynamically balanced and standard foreseen from a balancing drum
in order to reduce axial trust. To prevent gas leakage stationary pressure-balanced

mechanical seal are provided.
Main characteristic:
e High efficiency due to optimum rotor profile configuration
e High efficiency in a wide range thanks to a capacity control slide
e Long life and low maintenance requirements due to small number of rotating parts

e Low noise level and vibration free running thanks to low rotor speeds and oil

injection
Main drive motor

Main drive motor M112 is a self-ventilated medium-voltage three-phase asynchronous
drive with a cylindrical shaft end and feather key way. The shaft with the end shield on both
ends or with the inner bearing cap forms a flameproof shaft gap.The motor is suitable for

continuous operation in ex-proof execution.
Mechanical coupling

Power from main drive motor to compressor, will be transmitted by a mechanical coupling

C177.
Oil system

The lube oil system of the compressor package is a closed loop system. The main ol
injection port feeds the rotors directly with smaller lines feeding various points on the
machine for seals and bearings. Once the oil is injected it will pass through the compressor
K111 where it combines with the gas. The gas / oil mixture is then discharged out of the

compressor. Injected oil is removed from the gas downstream of the compressor by mean
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of an oil separator F$120/B200. The oil separator also acts as a reservoir for the lube oil, the
oil flows from the bottom of the separator, through an oil cooler W203 and oil filters F$206
and then back to the compressor. Part of the oil is after the oil filter directed to the oil

pump P214-2which ensures proper oil supply to the compressor at all times and is required

for the hydraulic device of the capacity control.
Main components:

e oil tank with oil gas separator F$120/B200

e oil cooler W203

e Duplex oil filter (FS206-1, 11)

o 100% oil pump screw type with magnetic coupling P214-2
Compressor gas line

The inlet gas line can be isolated by means of a hand ball valve HV100 from here the gas is

fed through a standard installed strainer in order to remove large dirt particles.
Inlet line consists of:

e hand ball valve HV100

e actuated inlet valve SV131-2

e check valve Rv108

e compressor inlet strainer FS110

The high pressure gas is fed through the oil separator and is then taken through a second

stage coalescent filter and then taken off the skid for connection to the field piping.
Outlet consists of:

e o0il/gas separator with integrated stages coalescent fitter FS120/B200

e pressure relief valve PSV138

e 2™ stage coalescent filters FS121/F5122

e hand ball valve HV148
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e check valve RV129
e actuated outlet valve SV130-2
Cooling system water

Demineralized water for cooling is provided by the customer up to the connections flanges
of the package. The cooling system includes two shell and tube heat exchangers built for
efficient heat transfer, one for the oil W203, other is for gas W119. The heat exchangers
consist of a series of tubes. Water flows through the tubes and the medium runs over the

tubes in order to be cooled.
Gas Detection

The gas detection system is designed to continuously monitor the explosive level of the

atmosphere within the enclosure.

The operating personnel is warned of gas through acoustical and visual signals if the gas
concentration in the enclosure increases above pre-selected levels, which are set as per

lower explosive limit for warning and emergency shutdown.
Main components:

e 3 gas sensors DAZ307 installed inside the enclosure (2 above the compressor area, 1

around the ventilation outlet air flow area).
e Central analysis station with gas concentration display
Base Frame

The compressor system and its auxiliaries are installed on a self-supporting base frame. The
base frame is composed by two parts. The main frame, fully welded, acts as a tight
retention basin which, in case of failure of the oil or water systems, can hold the liquids leak
within the enclosure. The secondary frame, mounted on the main frame by means of spring
pads, holds the compressor and the driving motor and avoid any vibration transmission to

the main frame and therefore to the foundation.
e welded base frame with oil collecting shell

e spring pad mounted compressor frame
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o lifting eyes at each corner
Sound proof enclosure

The partial enclasure covering most noise-generating components is designed in order to

allow easy maintenance on the main components and is built as a classified area.

Main characteristic:
. steel profile frame
. attenuated sound pressure level

Enclosure is provided with a removable roof located over the compressor, in order to

permit an easy maintenance from the top.
Vibration monitoring device

The system by mean of accelerometer sensors, monitor the vibration behaviour of the

screw compressor and motor.
Mzain components:

e 1(YI1Z111-13) vibration sensor accelerometer type with embedded electronics
mounted on casing
e vibration monitor device is in customer scope and is external. Vibration sensor shall

be connected with Bently Nevada MMS.
Control panel

GCP has included to the scope of supply control panel. Control panel control the operation

of whole GCP and includes following functions:

- automatic and real-time (remote) control of the start-up, shutdown and ramping

unit equipment up to the optimal operation mode and its maintenance;

- automatic control of the compressor capacity depending on the pressure in the

outlet pipeline of the GCP
- remote start-up and stop;
- safety as technological and electrical components of the unit operation;
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- issuing control commands to actuators and their execution for the transfer of the

compression unit equipment in fault-free condition;
- continuous monitoring of main operating conditions and parameters;
- time synchronization between the system components;

- control and monitoring of the unit parameters from the local control panel and

DCs;
- keep the liguid level in the filters, separators, oil separator within set-points;
- controlling the temperature, pressure and gas flow at the unit outlet;
- regulation of pressure, flow and temperature of the oil in the oil system;
- integration and output of information in the DCS by standard protocol
- indicating operating hours of main motor and lube oil pump motor

-indication of open/closed, running/stopped positions of equipment of

compressor package.
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OPERATING CASES

GCP start up and recirculation

Any GCP can be started irdividually at any time regardless the Turbine operation and
related load condition. The unit simply remains in operation recirculating the Gas through

the By-Pass line integrated on each skid.

GT Start-up and Operation

The GCP can be started by operator in local or remote mode. This applies to all units.

Stand-By Compressor

The remaining GCP, as long as it is selected to Remote mode switches automatically to
Stand-by mode. Stand-by GCP will start automatically only in case of running compressor
trips or any alarm will appear. Normal Start of the Stand-by unit is initiated by hardwire

signals from DCS.

GT Trip, load variation

If GT trips (even at full load|, then none of the gas compressors need to be tripped, as the
compressed gas is immediately by-passed through the by-pass line. The opening of the by-
pass valve is triggered by the pressure increase driven by the sudden decrease of the Gas
flow.

If GT tripped, then GCP will switch automatically to by-pass mode and remain ready to take
load as soon as required by the GT re-start. By-pass mode does not require any signal. In
case if pressure on outlet is high Compressor package will automatically move slide to the
minimal position, in case if this would not be enough (i.e. zero flow) bypass valve will open

automatically and compressor will bypass all the gas through itself.
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OPERATION MODES

The mode of operation can be selected by the operator as Remote/Local on the HMI panel

for each Gas compressor.

Local mode

In local mode of operation, gas compressor can be started individually via Local Start
command. Also each gas compressor can be individually stopped using local Stop

command.

Remote mode

The remote mode of operation allows Remote start from DCS. Once the local selector is
positioned to Remote, the gas compressor perform automatically a preparation sequence
switching the unit to Stand-By mode where the compressor is pressurized at Gas inlet
pressure and the lube oil Pump is set in operation if temperature is lower than set point or
slide is not on minimum pasition. As soon as temperature will be heated to required set
point or/and slide will reach minimum position, pump will be stopped automatically. In this

mode, the operator can start or stop any gas compressor at any time.
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CONTROL PHILOSOPHY

Concept

During operation the control is performed by the PLC of each compressor monitoring the
Pressure at the outlet vs the specific pressure Set point set on GCP HMI.
Any turbine flow variation is followed by a corresponding pressure variation which is

adjusted by the Slide Valve

Ready to Start

Fuel gas compressor is in normal condition with all start permissives met.
When all the start permissives are satisfied, the system is now ready to start. By pressing
the Start button on the Local Control Panel, or by Remote signal (mode have to be selected

using the selector switch on the HMI [Local/ Remote mode selection for each compressor).

Start-up Sequence

Before the system can be started, a pre start sequence must comply with the first level
check of start sequence. All conditions mentioned below must be achieved in order to start

the fuel gas compressor

Main equipment’s initial position

Gas Inlet isolation valve (SV131-2) is closed
Gas filling valve ( SV169-2) is closed

Gas outlet isolation valve (SV130-2) is closed
Recycle control valve ( PCV123) is opened
Compressor motor ( M112) is off position

Compressor { K111) is off position with slide valve regulation at minimum load
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Gas Inlet isolation bypass valve (SV169-2) is opened and gas filling the GCP until inlet

Gas Filling

pressure set point will be reached
Gas outlet isolation valve (SV130-2) is opened

Filling valve is maintained open until PIT105 pressure measurement reaches its Set Point

System start up

Gas Inlet isolation valve {SV131-2)is opened

Gas Compressor motor ( M112) is started

Gas Compressor ( K111) is started

Gas Inlet isolation bypass valve { SV169-2) is closed

Motor M112 and Compressor K111are started

As soon as M112 reaches the nominal speed, the compressor slide control (figure 1)
increases the load while the recycle control valves PCV123 is maintained open.

The pressure set point is achieved and controlled by close loop pressure control of the slide.
The gas stream, recirculating through the recycle control valve PCV123 is ready to supply

the fuel gas to the Gas Turbine.

Internal control port

Figure 1
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At Gas Turbine light-off, the gas flow demand initially decrease the pressure inside the GCP

Gas Turbine light-off

line, the by-pass line PCV123 is closed while the compressor slide controller increase the

load in order to maintain the pressure set point

Gas Turbine operation

During the gas turbine operation, compressor will be running and gas supply fuel gas to the
Gas turbine the recycle control valve PCV123 wilt be in closed position. Any Gas Turbine
flow demand variation affects the GCP pressure which is monitored by the PLC acting at the

slide.

Gas Turbine-Stops

In case customer needs to stop the Gas Turbine temporarily, the presence of the by-pass
line helps to avoid the immediate shut-down of the FGC that can remain ready to supply
gas at any time. By-pass line is shown on P&ID and it is a line connecting outlet line and inlet
line with pneumatically actuated valve PCV 123, This valve is needed when compressor
operates at low capacity — C...10% of nominal flow. When capacity is ow, PLC automatically
will open and regulate position of the by-pass valve. In this case part of the gas will be by-
passed from outlet to inlet gas line that will reduce flow going to the customer even till 0%

when needed. Gas outlet isolation valve SV130-2 remains open.

By-Pass mode

As long as sufficient water cooling is provided, the unit can be operated unlimited in By-

Pass configuration.

During start-up sequence {waiting for Gas Turbine start-up) or after a Gas Turbine stop

{waiting for GT re-start).

Gas Inlet isolation velve (SV131-2)is opened

Gas outlet isolation valve (5V130-2)is opened
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Bypass automatic pressure control valve { PCV123) is opened
Compressor motor { M112) is on

Compressor ( K111) is running with slide valve regulation at minimum load

During this mode gas flows through the by-pass valve PCV123 instead of going to the
customer side. This allow compressor unit to operate with no-load and be ready for start

working on load at any moment when turbine will be ready for gas consumption.

Compressor Shutdown (STOP) Sequence

The shutdown sequence is activated once “Stop” signal is sent by Local Control Panel or
REMOTE STOP unlatched only.
There are two shutdown scenarios:

hl- Compressor shutdown sequence for normal mode.

2. Compressor protective trip shutdown.

Compressor Shutdown Sequence for NORMAL Mode
When Stop —button is pushed, the following shutdown sequences are executed:

- Slide valve is forced to move to minimum position
- After slide reach minimum position or after 30 seconds after this command Main
motor and pumnps are stopped and vent valve and by-pass valve are opened.

- Enclosure fan will run till required temperature in enclosure is reached.

Compressor protective trip shutdown
When Emergency Stop —button is pushed or PLC generated emergency activated, the

following shutdown sequences are executed:
- Main motor and pumps are stopped immediately and vent valve and by-pass valve

are opened.
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Status Indications & Compressor Alarms

All the analog and digital measurements of compressor package will be monitored in the
HMI locating at the PLC panel. The GCP (Start up/shut down) and monitoring will executed
from the HML. The Signal that Trip the compressor are listed in the related Document “BIC2-
TD-CK0402 - PLC communication address list”.

The different type of alarms such as low low, low, high , high high are configured in the PLC
as per signal list Document. The alarms set points are indicated in the signal list. During the
plant operation the alarms will appear in the HMI as per the priority of the alarm Usually
the alarms are configured in two types, one is advisory alarms i.e low, high and second one
is critical alarms these are distinct by different colour in HMI .Also the field signals such as
transmitters are giving the alarm signals in HMI and the trip signals also initiated to start &

stop the equipment’s as per the plant “operation flow chart”.

The alarms are initiated from field as described at below,

1} Alarm signal are generated by dry contact from field transmitter

2) By comparing transmitter readings with given set point at the PLC. If
reading is higher than the set point, and the system is checking for a high
alarm, there will be a high alarm generated and vice versa for the low

alarm. The set point will be keyed in by the operator at the HMI.

All the Gas compressor alarms will be shown in the HM1 and the alarm summary page will
be available in the HMI to see the history of the alarms .All the Gas compressor signals
and alarms are sent to DCS through RS485 serial link Modbus communication for
monitoring at control room. However each gas compressor remate start/ stop and status

signals are connected to DCS by hard wired.
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Mode of operation
Mode of
operation Command Action

Local mode of
GCP #1 selected
in PLC HMI.
(same action for
local mode of
GCP #2)

Start GCP #1 from PLC HMI

Outlet gas valve open (SV 130-2)

Filling valve open until filling pressure is
reached (SV169-2).

Inlet gas valve open (SV 131-2)

Lube oil pump start (P 214-2) and lube
oil pressure is checked.

Main motor runs (M112).

Compressor discharge pressure control
is enabled,

Stop GCP # 1 from PLC HMI

Main motor stops (M112).

Gas) discharge pressure control is
disabled.

Gas inlet (SV 131-2) and outlet (SV 130-
2) valves close.

Lube oil pump (P 214-2) stops after 10
seconds,

Gas pressure is released via vent valve
(SV 135-2) and the stop sequence ends
after 5 minutes

Remote mode of
GCP # 1 selected
in PLC HMI.
(similar action for
remote mode of
GCP # 2)

Start GCP # 1 from DCS HMI

GCP # 1is already in standby mode and
filling sequence performed.

Lube oil pump (P 214-2) start and lube
oil pressure is checked.

Main motor run (M112).

Compressor discharge pressure control
is enabled.

Stop GCP # 1 from DCS HMI

Main motor stops (M112).

Gas) discharge pressure control is
disabled.

Gas inlet (SV 131-2) and outlet (SV 130-
2) valves close.

Lube oil pump (P 214-2) stops after 10
seconds.

Gas pressure is released via vent valve
(SV 135-2) and the stop sequence ends
after 5 minutes

Note : Failure of any of above will initiate an alarm in HMI
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CONTROLS OF AUXILIARIES

Lube Oil system

As long as the compressor is in operation the lube oil Pump P214-2 is ON. This
guarantee constant lube oil flow for following purposes:

- Compressor bare shaft BRG lubrication

- Compressor bare shaft rotor lubrication

- Gascooling

- Hydraulic control of slide valve (positioning of the slide pistan

by mears of a 4-20mA proportional valve)

Lube oil Pump (P214-2)

Oil injection into the high pressure sections of compressor is achieved monitoring a

minimum pressure difference between the high Gas pressure side and the lube oil.

PCV226
is adjusted at commissioning at its final Set Point keeping set pressure difference
between gas outlet pressure and oil pressure. The lube oil pressure is monitored by

means of PIT205

Cooling water system

Demineralized water flowing through the cooling water lines supplies the following

equipment:

Gas Cooler W119 shell and tube heat exchanger

Oil Cooler W203 shell and tube heat exchanger :-

Page 22/23



NERPROJECT

Gas Detection System

Gas detectors :

Gas detectors will be installed and used to monitor the explosive level of the
atmosphere within the sound enclosure. Once the sensors detect the Gas level, it
will give the alarm signal to Gas alarm control panel at CCR for further action by

control room operator.

Fire detection and fire fighting System

Compressor package is equipped with two fire detector sensors IS 318-2-1 and 15S318-
2-l. In case if one detects fire compressor package alarm is activated (BUS signal,
local light and horn HA318-3), in case of two detectors would detect fire, package

would be shuttled down and fire fighting system with CO, would be activated.

START/STOP & LOAD CHANGE FUNCTIONS FOR MULTI UNIT OPERATION

Each GCP will be controlled automatically by respective local control panel to
maintain the discharge gas pressure. Discharge gas pressure will be decided by the
maximum required gas pressure among all running gas turbine corresponding to the gas

turbine load demand.

One (1) gas compressor will be working for one (1) gas turbine. The stand-by
compressor will start to operate if receive command from DCS except the case when
running compressor trips or alarm is generated, In this case stand-by compressor will

start operation
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Applicable Equipment List for Near Field Noise Measurement Rev. ! 1
Project: GNC Date : 2018/1/28
Sr. # KKS tag Equipment Type of test Remarks
For 85 dBA near field noise
1MB, 11HA GTG11&HRSG11 85dBA
2 2MB, 12HA GTG12&HRSG12 85dBA
3 OMA STG 85dBA
OLAC11AP001,10LAC12AP001,
OLAC12AP001 BFW pumps 85dBA
OPAC11AP001,10PAC12AP001 |MCW pumps 85dBA
OPCC11AP001,10PCC12AFPD01 _|ACW pumps 85dBA
O0PGC11AP001,10PGC12AP001 |CCW pumps 85dBA
3 OLCB10AP001, 10LCB20AP001 |Condensate pumps 85dBA
OPAD91ANO001,10PAD92ANO0T, Cooling tower fans 85dBA
10PAD93AND01 9
10 Air compressor pacakge 5dBA
10GC Water treatment plant 5dBA
2 |10EKH Fuel gas compressor package 5dBA
For 95 dBA near field noise
E LBH10BS00 HRSG11 HP start up vent silencer 5dBA
4 L BH65BS00 HRSG11 LP start up vent silencer 5dBA
2L BH10BS00 HRSG12 HP start up vent silencer 5dBA
2LBHB5BS001 HRSG12 LP start up vent silencer 95dBA
11LBA10BS201 HRSG11 HP superheater safety valve silencer 95dBA
8 |11LBA50BS201 HRSG11 LP superheater safety valve silencer 95dBA
9 |11HAD10BS201 HRSG11 HP drum safety valve silencer 95dBA
20 1HAD50BS201 HRSG11 LP drum safety valve silencer 95dBA
21 2LBA10BS201 HRSG12 HP superheater safety valve silencer 95dBA
22 |12LBA50BS201 RSG12 LP superheater safety valve silencer 95dBA
23 [12HAD10BS201 HRSG12 HP drum safety valve silencer 95dBA
24 2HAD50BS201 RSG12 LP drum safety valve silencer 95dBA
25 [11MAN4OAAQO1 RSG 11 HP turbine bypass valve 95dBA
26 1MANT0AAQO1 SG LP turbine bypass valve 95dBA
27 _|12MAN40AAQ01 HRSG 12 HP turbine bypass valve 95dBA
28 [12MAN10AA00 HRSG 12 LP turbine bypass valve 95dBA
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Near field noise (95dBA)

Near field noise (85dBA) Start up vent silencers
(To follow)
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Rajchathewi, Bangkok 10400

Tel. 085-020-0134

SAMPLE DESIGNATED AS :
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SOUND LEVEL METER NO. :

: Calibrator Model CR:515, Cerrus Research plc.

Email : osamu.yamasaki@toyo-eng.com

Analysis Report

Noise Level MEASUREMENT DATE : February 7. 2018
HRSG11 HP&LP slart up vent silencer, GNC MEASURED BY : Suriya Srithomee

Serial No. 81969

Calibration Value Reference : 94.0 dB(A), Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 dB(A)
Model CR:161B, Serial No. G080136

Nolse Level [dB(A)] : February 7, 2018
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4 " ¥ L 1 el L - 1 -
LT e ekl 1001
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Report No.

CLIENT
CONTACT
ADDRESS

SAMPLE DESIGNATED AS : Noise Level

: 2018-00090 / 001-6 (Page 2 of 6)

: TOYO ENGINEERING CORPORATION

1 Mr. Osamu Yamasaki

: 1126/2 Vanit 2 Building 11" Floor, New Petchburi Road, Makkasan.
Rajchathewi, Bangkok 10400
Tel. 085-020-0134

issued date : February 8, 2018

Email : osamu.yamasaki@toyo-eng.com

Analysis Report
MEASUREMENT DATE : February 7, 2018

MEASUREMENT LOCATION : HRSG11 HP&LP slart up vent silencer, GNC MEASURED BY : Suriya Srithomee

CALIBRATION DATA

: Calibrator Model CR:515, Cerrus Research plc. Serial No. 81969
Calibration Value Reference : 94.0 dB(A), Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 dB(A)

SOUND LEVEL METER NO. : Mode! CR:161B, Serial No. G080136

Nolse Level [dB(A)] : February 7, 2018

Time Leq 10 sec Time Leq 10 sec | Leg 10 sec
B13:19 - | 8.13:29 | 774 -Teisze 77.3 ] 1. B2 T
81329 .. 81339 | 773 -] 818:38 73 [ 82329 ;- 82330 | 846
B:13:39 - B13:49 | 773 - Bigag 76.2 82339 | - 8:23:49 848

8:13:59 | 77.3 -1 81859 774 §23.49 | . 52359 84.9
77.4 .| 8:19:09 776 N 3:24:00 85
774 | eeng 781 > ! 854
e 8.1
I ) -~
778

8:26:19 |

165728

| 8:26:29 2.4
84.0 f 865
e Bag [ %3 "
B ! i . 285
540 82659 |- 82709 866
84.1 | ga2roe |- B27g | 883
844 | 82mg - B8 | 884
844 { 86.2
I, S .5 .
84.4 ] 86.4
84.6 8:28:09 864
84.7 8.28:19 26.3
Guaranteed Value® 95 dB(A)
] " '} 1s - indy T < v i
S AT & AR Ane vt ba il of C et e n
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SGS

Report No. : 2018-00090 / 001-6 (Page 3 of 6) Issued date : February 8, 2018 Report No. : 2018-00090 / 001-6 (Page 4 of 6) issued date : February 8, 2018
CLIENT : TOYO ENGINEERING CORPORATION CLIENT : TOYO ENGINEERING CORPORATION
CONTACT : Mr, Osamu Yamasaki CONTACT : Mr. Osamu Yamasaki
ADDRESS + 112672 Vanit 2 Building 11" Floor, New Petchburi Road, Makkasan, ADDRESS : 1126/2 Vanit 2 Building 11" Floor, New Petchburi Road, Makkasan,
Rajchathewi, Bangkok 10400 Rajchathewi, Bangkok 10400
Tel. 085-020-0134 Email : csamu.yamasaki@loyo-eng.com Tel. 085-020-0134 Email : osamu.yamasaki@toyo-eng.com
Analysis Report Analysis Report
SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 7, 2018 SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 7, 2018
MEASUREMENT LOCATION : HRSG11 HP&LP start up vent silencer, GNC  MEASURED BY : Suriya Srithomee MEASUREMENT LOCATION : HRSG11 HP&LP start up vent silencer, GNC  MEASURED BY : Suriya Srithomee
CALIBRATION DATA : Calibrator Model CR:515, Cerrus Research plc.  Serial No. 81969 CALIBRATION DATA : Calibrator Model CR:515, Cerrus Research plc.  Serial No. 81969
Calibration Value Reference : 94.0 dB(A). Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 dB(A) Calibrat:on Value Reference : 94.0 dB(A), Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 dB(A}
SOUND LEVEL METER NO. : Model CR:161B, Serial No. G080136 SOUND LEVEL METER NO. : Model CR:161B, Serial No. G080136
Noise Level [dB(A)] : February 7, 2018 Noise Level [dB(A)] : February 7, 2018
Time Leq 10 sec Time Leq 10 sec Time | Leq10sec Time Time Leg 10 sec | Leq 10 sec
8:28:19 - | 8:28:29 853 83319 | - | 83329 87.3 8:38:19 | - 8:38:29 | 848 84318 - | 8.43.20 90.8 1 09
8:28:29 - | 8:28:39 6.2 8:33:29 | - | 8:33:39 7.3 B:38:29 | - | 8:38:39 | 78.5 84328 - 9:43:39 90.7 | 807
8:28:39 - | 8:28:49 86.2 83339 - | 8:33:48 872 8:38:39 |- 8:38:49 78.3 B:4339 - | B:43:40 908 i 91.0
B:2849 - | 82850 | €62 | 83349 -] 83359 | T 83840 | &:3850 | 84 84349 - | 84359 %056
8:28:50 - | 8:29.08 853 83359 | - | 8:34.08 87.2 8:38:50 | - £:39:08 852 8:4359 - | 8:4409 203
8:20:09 - | 82818 854 53408 - 3419 87.2 8:32:09 | - 83019 85.7
8:20:19 - | 8.29:29 855 83419 .| B:3a20 8:39:19 | - 83829 86.5 |
: - | 8:29:39 855 83428 .| B.3430 8:30:29 | - B8:39:39 86.6
.| B2g4s | 858 | 83439 - &340 | 8:39:3 [ . 8:30:48 w2 |
- | B:2g:59 | 88.7 83448 - B:34:55 B:39:49 | - 8:38:59 | 1
"8:30:09 858 82450 - | B:35.00 8:39:50 - 84009 |
5:30:19 86.7 83509 - | 83519 8:40:09 - 8:40:19
530:28 867 835119 - | 8:35:29 §:40:19 - 8:40:29

8:3529 - 8:35:39 B40:20 - 84039 |
63599 | =4 B3040 1, 8:40.38 e | 8:0.4901 .
33549 - 8:35:59 8:40:49 - - 8:40:59 |
83559 8:40:59 - 8:4109 |
8:36:08 8:41:09 - 8:4118 |
836118 - | - i

83639

84159 - 84209

| 8208 - 84219 | {
8:42:19 - 8:42:29 |
s “Bd278 - 84230 0
- B3Tae | 84239 - 8:42.49 | : g 09
i - 83759 | gazde . 814259 | 85249 - B:52:59 | 908 508
| 8:37:59 | - | §:38:09 | g4250 - 8:43.09 | 85259 - T ez
| 8:38:09 [ - 8:38:19 54308 - 84318 | B 8:53:08 - 8:53:19 90.9 90.8
Guaranteed Vaiug® Guaranteed Value™ 95  dB(A)
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SGS

Report No. : 2018-00090 / 001-6 (Page 5 of 6) Issued dale : February 8. 2018

CLIENT : TOYO ENGINEERING CORPORATION

CONTACT ¢ Mr. Osamu Yamasaki

ADDRESS : 1126/2 Vanit 2 Building 11" Floor, New Petchburi Road, Makkasan,
Rajchathewi, Bangkok 10400
Tel. 085-020-0134 Email : osamu.yamasaki@toyo-eng.com

Analysis Report

SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 7, 2018
MEASUREMENT LOCATION : HRSG11 HP&LP start up vent silencer, GNC MEASURED BY : Suriya Srithomee
CALIBRATION DATA : Calibrator Model CR:515, Cerrus Research plc. Serial No. 81969

Calibration Value Reference : 94.0 dB(A), Pre Cal, : 93.7 dB(A), Post Cal, : 93.7 dB(A)
SOUND LEVEL METER NO. : Model CR:161B, Seriat No. G080136

Noise Level [dB(A)] : February 7, 2018
Time Leq 10 sec Time Leq10sec | Time | Leq 10 sec
810 90318 - 90329 91.0 Te08:19 | - 9:08:29 89.4
g1z 90328 - 90339 | 807 | 90829 |- 90833 | 895
90.9 9:03:39 - | 9:03:49 90.8 | 90839 |- 9080 | 89.1
912 80348 - 9:03:59 90.9 | o849 |- 90853 | 887
90.9 903:58 - 2:0400 90.8 b 0859 | . 90808 88.7
2.7 9.04:00 - 804119 89.5 ! goace | . ooene 88.0
91.0 90419 - 9:04:29 88.5 | s0e19 |- 90929 | 88.2
90.8 9:04:29 - | 9:04:39 7.6 | - 8.0
90438 - 9:04:49 862 i- 874
: .. 885 880
86.1 a70
858 3.3
852 w2
822 858
_...550 863
8.1 3.3
860 249
966 859
412 238
o Taso
878 &8
877 838
87.7 8.9
snl O, 838
88.4 89
89.4 gt
90.2 8.7
89.7 a7
90.3 825
80.1 2:13:09 |- 91318 78.8
Guaranteed Value® 95  dB(A)

£ 165731

SG

Report No. : 2018-00090 / 001-6 (Page 6 of 6) Issued dale : February 8, 2018

CLIENT : TOYO ENGINEERING CORPORATION
CONTACT : Mr. Osamu Yamasaki
ADDRESS + 1126/2 Vanit 2 Building 11™ Floor, New Petchburi Road. Makkasan,
Rajchathewi, BEangkok 10400
Tel, 085-020-0134 Email : osamu.yamasaki@toyo-eng.com

Analysis Report

SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 7, 2018
MEASUREMENT LOCATION : HRSG11 HP&LP start up vent silencer, GNC  MEASURED BY : Suriya Srithomee
CALIBRATION DATA . Calibrator Model CR:515, Cerrus Research plc. Serial No, 81969

Calibration Value Reference : 94.0 dB(A), Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 dB(A)
SOUND LEVEL METER NO. : Model CR:161B, Serial No. G080138

£ 165732

Noise Level [dB(A)] : February 7, 2018
Leq 10 sec Time Leq 10 sec Leq 10 sec
788 97508 - 91518 | 788 91659 |
76.2 91518 - | 94528 8.8 817.09 |
74.0 91528 - | 8.8 8731
20 |owsse - ewea| 7en |
783 3 789
790 843
788 818 :
790 80.4 91809 | -
790 2 | enein |
70 | __ T2 ~ s
788 “798 | = "
95  dB(A)
Source " Guaranteed Value of GNC Power Plant.
oy L TEwuv W

(Sifpom Imwilaiwan)

Environmental Moniloring Manager

(Thepson Yommana) *
Technical Manager

TY/SS/AS/C)

Al




SG:

Report No.

_SGS

: 2018-00090 / 001-7 (Page 1 of 5) Issued date : February 8, 2018 Report No. : 2018-00090 / 001-7 (Page 2 of 5) Issued date : February 8, 2018
CLIENT : TOYO ENGINEERING CORPORATION CLIENT : TOYO ENGINEERING CORPORATION
CONTACT : Mr. Osamu Yamasaki CONTACT : Mr. Osamu Yamasaki
ADDRESS 112642 Vanit 2 Building 11*" Floor, New Petchburi Road, Makkasan. ADDRESS * 1126/2 Vanit 2 Building 11" Floor, New Pelchburi Road, Makkasan,
Rajchathewi, Bangkok 10400 Rajchathewi, Bangkok 10400
Tel 085-020-0134 Email : osamu.yamasaki@toyo-eng.com Tel. 085-020-0134 Email ; osamu.yamasaki@loyo-ang.com
Analysis Report Analysis Report
SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 7, 2018 SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 7, 2018
MEASUREMENT LOCATION : HRSG12 HP&LP start up vent silencer, GNC MEASURED BY : Suriya Srithomee MEASUREMENT LOCATION : HRSG12 HP&LP start up vent silencer, GNC MEASURED BY : Suriya Srithomee
CALIBRATION DATA ; Calibrator Model CR:515, Cerrus Research plc. Serial No. 81969 CALIBRATION DATA : Calibrator Model CR:515, Cerrus Research plc. Serial Nc. 81969
Calibration Value Reference : 94,0 dB(A), Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 d3(A) Calibration Value Reference : 94.0 dB(A), Pre Cal. : 93.7 dB(A). Post Cal. : 93.7 dB(A)
SOUND LEVEL METER NO. : Model CR:161B, Serial No, G080136 SOUND LEVEL METER NO. : Model CR:161B, Serial No. G080136
Noise Level [dB{A)] : February 7, 2018 Noise Level [dB(A)] : February 7, 2018
Time Leq 10 sec Time Leg 10 sec Time Leq 10 sec Time . Leg10sec Time Leq 10 sec Leq 10 sec
94505 - | 946115 785 95105 - 95115 785 956:05 | - 95615 | 787 100105 - 100195, 783 828 0105 - 10:11:15 87.7
Te4ps - | 94828 78.7 %5105 - | 9:51:25 78.7 9:56:15 | - ! 78.8 1001:15 - 100125 | 791 <X 101115 - 16:1125 8.2
94625 - ' 94635 787 95125 - ! 9:51:35 785 9:56:26 | - [ 788 10:01:25 - 10:01:35 | 79.1 856 101125 - 10:11:35 87.5
946:35 - 24645 e 9:51:35 .| 95145 | 785 | 9:56:35 [ . 784 10:01:35 1 - 10:01:45 | 79.1 856 109135 - 10:1145| 881
9.46:45 - 9:4655 787 95145 - | 95155 78.6 9:56:45 | - [ 785 10:0145 ;- 10:01:55 | 789 855 A0:11:45 - 10:11:55 872
9:47.05 788 9:51:55 9:52:05 786 9.56:55 | 787 100155 - 10:02:08 777 84.7 1:11:55 - 10:12:05 88,1
| 94715 784 95205 - 9:52:15 787 9.57:05 | - ' 788 10:02:05 - 10:02:15 | 778 845 101205 - 10:12:15 87.4
766 9:52:45 - | 9:52:2% 78.6 9:57.15 | - 78.8 10:02.15 . - 10:02:25 | 78.1 85z 1011215 - 10:12:25 36.9
787 95225 - | 95238 784 9:57:25 | | 7B 10,0225 - 10:02:35 | 78.5 862 10:42:25 - 10:1235| 882
9474 787 8.52.35 9:52:45 78.3 57 789 10:02:35 . - 10:02:45 79.3 855 101235 - 10:1245| 881
| 94755 787 9:52.45 - | 9:62:55 785 788 10:02:45 - 10:02:56 | 802 ; 5 - 10:1255 B84
| 9:48.05 75.8 9.52:55 - 9:53.05 785 78.7 10:62:55 - 10:03:05 80.4 - 10:13.08 88.8
| 94815 786 855305 - | 95315 785 787 10.0305 ;- 100315 | 80.8 - 1011315 88.9
-| 948225 7838 055 - | 9:53:.25 785 788 10:03:25 812 10:113:25 887
- | 9:48:35 785 8:53:25 - 9:53:35 785 79.0 35 | 10:13:35
- gagas 785 85336 - | 9:53:45 788 78.9 - 1B
| gagss 787 95345 - 95355 786 | 789
- | 94905 78.7 5355 - | 9:54:05 78.5 | 79.0
- | 94915 788 9:54:15 785 791
s I 79.0 -l o425 | 788 790 g5
78.6 | 95435 786 79.1 5 0 1 -
78.5 | 9:54:45 78.7 79.3 i 09: 877 | 1011435 - 10:14:45
784 9:54:55 | 787 794 08: 88.0 10:14:45 - 1011455
8 g 158 Il A E S WQ9ER: - 10:10:05 88,0 10:14:55 - 10:45:05
78.4 -l ossis | 78T MR ALY : 10:10:15 877 10:15:05 - - 10:95:15 |
786 ! 85525 784 10:00:25 79.0 10:18 | - 10:10:25 876 10:15:18 - 10:15:28
786 | 9:55:35 78.4 f.10:00:35 78.9 10: 10:10:35 87.7 10:15:25 - 10:1535 87.7
78.6 | 9:55:48 78.4 10:00:35 } - 10:00:45 789 0535 | :05: 10:10:35 1 - 10:10:45 | 87.9 10:15:35 - 101535 88.0
i ’ 78.7 .- | 95555 | 785 10:00:45 | - 10:00:55 78.8 10:06:45 - 10:05:55 : 10:10:45 | - 10:10:55 | 87.9 10:15:45 - 10:15.55 882
9:50:55 - | 85108 788 55 . - | 8:56:05 78.6 10:00:55 - 10:01:05 76.8 10:05:55 | - 10:06:05 | 845 | 1010:55. - 10:11:05 | 86.2 10:15:55 - 10:16.05 883
Guaranteed Value* 95 dB(A) Guaranteed Value* 95 dB{A)
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SGS _SGS

Report No. : 2018-00090 / 001-7 (Page 3of 5) Issued date : February 8, 2018 Report No. : 2018-00090 / 001-7 (Page 4 of 5) Issued date : February 8, 2018
CLIENT : TOYO ENGINEERING CORPORATION CLIENT : TOYO ENGINEERING CORPORATION
CONTACT : Mr. Osamu Yamasaki CONTACT 1 Mr, Osamu Yamasaki
ADDRESS 1 1126/2 Vanil 2 Building 11" Fioor, New Pelchburi Road, Makkasan, ADDRESS : 1126/2 Vanit 2 Building 11" Floor, New Petchburi Road, Makkasan,
Rajchathewi, Bangkok 10400 Rajchathewi, Bangkok 10400
Tel. 085-020-0134 Email : osamu.yamasaki@toyo-eng.com Tel. 085-020-0134 Email : osamu.yamasaki@toyo-eng.com
Analysis Report Analysis Report
SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 7, 2018 SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 7, 2018
MEASUREMENT LOCATION : HRSG12 HP&LP start up vent silencer, GNC MEASURED BY : Suriya Srithomee MEASUREMENT LOCATION : HRSG12 HP&LP starl up vent silencer, GNC MEASURED BY : Suriya Srithomee
CALIBRATION DATA : Calibrator Model CR:515, Cerrus Research pic. Serial No, 81969 CALIBRATION DATA : Calibrator Model CR:515, Cerrus Research plc. Serial No. 81969
Calibration Value Reference : 94.0 dB(A), Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 dB(A) Calibration Value Reference : 94,0 dB(A), Pre Cal, : 93.7 dB(A), Post Cal. : 93.7 dB(A)
SOUND LEVEL METER NO. : Model CR:161B, Serial No. G080136 SOUND LEVEL METER NO. : Model CR:161B, Serial No. G080136
Noise Level [dB(A)] : February 7, 2018 Noise Level [dB(A)] : February 7, 2018
Time | Leq10sec Time Leg 10 sec Time Leq 10 sec Time | Leqg 10 sec Time Leq 10 sec
. 40:18:15 88.1 10:21:05 | - 10:21.15 87.1 10:26:05 - 10:28:15 839 103108 - 10:31: 15 810 10:41:05 . - 1 0.1
5. 10:18:25 87.8 10:21:15 - 10:21:25 863 10:26:15 - 5 83.6 103115 . 10:31:25 91.0 36 i 10:41:15 - 10 e
25 | : 88.0 10:21:25 | - | 10:24:35 8711 | 10ze2s - 841 10:31:25 - 10:31: 35{ 91.1 10:36:25 | - 103635 80,1 10:41:25 - 90.1
10:16:35 | - 881 [1021:35 - 102145 870 | 10:26:35 - 102845| Bs0 | 10:31:35 - 13148 | 91.1 10:36:35 | - 10:36:45 90.0 10:41:35 %0.2
10,1645 - 8a.1 10:21:45 - 10:21:55 871 10:26:45 + B8 I 103145 - 03155 91.2 10:36:45; - 10:36:55 90.1 10:41:45 - 80.2
1001655 88.0 10:21:55 1 - 10:22:05 8.0 10:26:55 86.7 | 21165 - 10:02:05 | 91.2 10:36:55 - 10:37:05 901 10:41:55 - 90.1
10:17:05 10:22:05' - 10:22:15 a7.0 10:27:05 = 871 | - 25| 912 |- 10:37:15 901 10:42:05 . - 90.1
10.17.15 10:22:15 | - 10:22:25 7.0 - 572 [ . 91.3 - 10:37:25 90,1 10:42:15 - 0.1
101725 . - 10:22:25 [ - 1 10:22:35 | BT - 10:27:2 67§ | 91.2 103726 - 10373 0.2 10:42:25 | - 90.9
] Pz 5 10:22:35 | - ' 10:22:45 87.0 - 10:27:45 B7 € 9.3 1037:36, - 10:37:45| 602 10:42:35 898
10:17:85 | 10:22:45 | - | 10:22:55 8.7 10:27:45 - 10:27:55 8.2 i 80.2 3:42:45 - - 894
51 - 10:18:05 10:22:55 | - ! 10:23:05 | 86.7 10:27:55 - 10:23:05 886 10:3805 | 902 | 104285 - 888
- 10:48:15 10:23:05 | - 102315 | 6.7 10:2805 - 10:28:15 B8E . 10:3815 90.1 10:43:05 - 88.6
i 101825 10:23:15 | - 10:23:25 | 8556 10:28:15 - 102825  8BE 5 - m 33:25 | - 10:38:25 90.1 10:42:15 . - 88.1
- 10:18:35 2325 - 10;_23;353 866 10:28:25 - 10:28:35 552 - 10:39:35 | 10:38:38 | i 818
- 0m8as 10:23:35 | - ‘_ 265 10:28:35 - 10:2848| 893 103335 - 1 T e
10:18:55 102345 | - | 256 10:28:45 - 102865 89,1 10:3345 - 10:33:56 0 i 875 |
i - 10:19:05 10:23:55 | 102905 | 68z 10:3355 - 10:34:05 90,5 87.4
10:19:15 | 102615 883 L+ 10:34:15 905 87.4
I 25| - 102925 894 10; 3425| 0.3 7.0
| 10:24: 35 | - 10:29:35 89.5 | 10:34:25 35 o2 90 . ] 35| . 865 _ .|
10:19:45 | 10:24:35 | - 10:24:45 | 10:34:35 i a1 10:44:35 - 104245 B6.7
11955 | i 45| - | 10:24:55 10:34:45 80.1 10:39:45 ' - 10:39:55 90.2 10:44:45 | - 10:44:55 874
[ . - 10: 34, 55 a0 10:33:55 - 10:40:06 0.2 10:44:55 - 10: 45 05 87.6
_ il 20.0 10:40:05 | - | 10:40:15 802 45 87.7 .
10:20:25 i 5.8 1040:45 | - 10:40:25 80.2 878
. 10:20:35 - 1025 35 | 3 800 | 104025 - 10:40.35 902 877
10:20:45 - 1025 45 l 103025 _ 35 - | 80.2 10:40:35 | - 10:40:45 90,1 5:3 875
10:20:55 : - 10:30,85| 907 10:35:45 - 10:35:55 80.2 10:40:45 | - 10:40:55 90.0 104545 - 10:45:55 876 J
10:21:05 | 10 2505 - 10:31:05 908 10:35:85 - 10:36:05 | 80.2 | 10:45:55 - 10:46.05 87.4 |
Guaranteed Value™ 95 ]
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SGS

Report No. : 2018-00090 / 001-7 (Page 5 of 5) issued date : February 8, 2018
CLIENT : TOYO ENGINEERING CORPORATION
CONTACT : Mr. Osamu Yamasaki
ADDRESS :+ 1126/2 Vanit 2 Building 11" Floor, New Petchburi Road. Makkasan,

Rajchathewi, Bangkok 10400

Tel. 085-020-0134 Email : osamu.yamasaki@toyo-eng.com

Analysis Report

SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 7. 2018

MEASUREMENT LOCATION : HRSG12 HP&LP start up vent silencer, GNC MEASURED BY : Suriya Srithomee
CALIBRATION DATA

: Caliprator Model CR:515, Cerrus Research plc Serial No 81969

Calibration Value Reference : 94.0 dB{A}, Pre Cal. : 93.7 dB(A), Posl Cal, : 93.7 dB(A)

SOUND LEVEL METER NO. : Model CR:161B, Serial No. G0B0136

Noise Level [dB(A)] : February 7, 2018

Time | Leq10 sec | Time | Leg10sec Time Leq 10 sec
10:46:06 - 10:48:15 87.3 105035 - | 10:50:45| 798 10:65:05 | - 10:55:15 | 73.
1046115 - | 10:46:25 | 87.1 105045 - 10:50'55 B15 105515 | - 10:5525 | 78.8
10:46:25 - 10:46:35 | 86.9 10:50:55 | - | 10:51.08 82.8 10:55:25 - 10:55:38 736
10:46:35 - 1046145 86.9 10:81:05 - | 10:51:15 50.0 10:55:35 - 10:5545 80.2
10:46145 - 10:46:55 865 10:51:15 | - | 10:51:25 833 10:55:45 - 10:55.55 78.7
104655 - 10:47:05 868 - 10:51:35 804 10:56:55 - 10:56:05 778
W0AT05 |- oams] ek L10:51:48 ) 807 g 780

[1amis - i0:47:25 868 [ 10:51:58 820 [ mae
10:47:25 - 10:47:35 86.7 | 10:52:05 798 77.9
10:47:35 - 10:47:45 86.6 10:52:15 788 78.0

865 Jlosees| 798 0 78.2

564 Jaosess| 87 - 10s7:05| 782

BEZ 10:52:45 787 - 105715 78S

86.0 " 10:52:55 796 - 10:57:25 | T84

853 797 - 10:57:35 | 783

. _ 8538 787 - M057as | TR

‘ 855 787 45 - 05755 783
852 796 - 108805 781

B5.0 797 - 10:58.15 | 787

845 798 - 78.4

) _ANSH051  T98 . L

838 10:54:15 ™7 - B4S|  THE

837 10:54:25 | 797 - 10;58:55 785

835 i 105425 | - 10:54:35 | 798 - 10559.05 78.4

838 10:54:35 | - 10:54:45 | 798 - | 105915 784

50:15 - 10:50:25 80.2 :54:45 | - 10:54:55 | 787 - 105925 | 78.5

10:50:25 - 10:50:35 785 I L - 10:55.05 785 105825 - 105935 786

Guaranieed Value* 95  dB(A)
Source :  * Guaranteed Value of GNC Fower Planl.
7 h j T[ st ‘,t

F 165737

" (Thepbon Yommana)
Techhical Manager

Near field noise (95dBA)
Turbine bypass valves
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Report No. :2018-00090 / 001-2 (Page 1 of 1)

CLIENT : TOYO ENGINEERING CORPORATION

CONTACT : Mr. Osamu Yamasaki

ADDRESS : 1126/2 Vanit 2 Building 11" Floor, New Petchburi Road, Makkasan,

Rajchathewi, Bangkok 10400
Tel, 085-020-0134

Analysis Report

SAMPLE DESIGNATED AS : Noise Level
MEASUREMENT LOCATION : HRSG11 HP turbine bypass valve, GNC
CALIBRATION DATA : Calibrator Model CR:515, Cerrus Research plc.

SOUND LEVEL METER NO. : Mode! CR:151B, Serial No. G080136

Issued date : February 7. 2018

Email : osamu.yamasaki@toyo-eng.com

MEASUREMENT DATE : February 6, 2018

MEASURED BY : Suriya Srithomee
Serial No. 81869

Calibration Value Reference : 94.0 dB(A), Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 dB(A)

Noise Level [dB(A)] : February 6, 2018

Time Leq 10sec | __Time Leq 10 sec Time | Leq 10 sec
14:28:05 - 14:28:15 25 14:32:05 q5| 9T 14:36:05 | - 14 FIE)
- 142825 221 14:32:15 - [ 14:32:25 91.8 14:36:15 | - 918
142835| 918 14:32:25 - | 14:32:35 91,8 14:36:25 | - 920
122885 | 220 14:32:35 - | 14:32:45 92,0 14:36:35 | - 817
|- 14:28:55 918 14:32:45 -1 1432:55| 919 1436451 919
- 14:2805 918 [143255 - 1a330s| 918 | 14388 - 918
(- 142815 913 14133105 -1 143315 918 18:37:05 | - 917
142928 918 14:3315 91.8 14:37:15 | - 91.6
14:29.35 9138 91.8 . .
- 142948 917 918
- 1- g1:a_.. - .
25
14:30:15 918
14:30:25 917
14:30:35 918
35 . 1aages| @17 |
14:30:45 - 143055 915 | 143245 .| 143455
14:30:55 | - 143108 916 14:34:55 - | 14:35.05
14:31.15 1.8 1435058 - | 14:35:15
Ce 143125 216 1435115 - | 14:35:25
= (816 | | 143535 - ol
14:31:35 | - ] 26 14:35:35 - 1435145
14:31:45 - 14:31:55 T e 14:35:45 - | 14:35:55
1431:55 - 14:32.08 91.6 14:35:55 - | 14.36:05 14.39:55 | - 14
Guaranieed Vaiuo® dB(A)
Source : " Guaranteed Value of GNC Power Plant.
\
° !
-"1 7 j = m tf"' s
[Slnc—;,?m Imlaiwan) o B\ (Thepson Yommana)
Environmental Monitoring Manager | -, \ ¥ Technical Manager
I |
sdsl.,;nwmhim,uﬁprso
TY/SS/AS(C) b /

any e

£ 165723

menl Sealih and Safely
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5781817 f (BA QL 672
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Report No. : 2018-00090 / 001-3 (Page 1 of 1)

CLIENT : TOYO ENGINEERING CORPORATION

CONTACT : Mr. Osamu Yamasaki

ADDRESS . 1126/2 Vanit 2 Building 11" Floor, New Petchburi Road, Makkasan,

Rajchathewi, Bangkok 10400
Tel. 085-020-0134

Analysis Report

SAMPLE DESIGNATED AS : Noise Leve!
MEASUREMENT LOCATION : HRSG11 LP turbine bypass valve, GNC

CALIBRATION DATA : Calibratar Model CR:515, Cerrus Research plc. Serial No 81969

Calibration Value Reference : 94.0 dB(A), Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 dB(A)

SOUND LEVEL METER NO. : Model CR:161B, Serial No. G080136

Email : osamu.yamasaki@toyo-eng.com

Issued date : February 7, 2018

MEASUREMENT DATE : February 6, 2018
MEASURED BY : Suriya Srithomee

Noise Level [dB(A)] : February 6, 2018

'T[ups tn \1

(Thep‘gm Yommana)
Technical Manager

ﬁhnm 7
(Siripofm Imwilaiwan)

Environmental Monitoring Manager /

SG§ (THAILAND)/EIMITED

\, L

TY/SSIASIC)

At € e Ieg by T

Leq 10 sec Time Leq 10 sec Time | Leq 10 sec
X R 922 14:42:25| - 14:42:35 | 92.0
. 922 14:4125 8.1 14:42:35 | - | 14:42:45 92,1
. 14aas 92.1 14:41:35 ate 14:42:45 | - 14:42:55 | 820
14:40:45 922 14:41:45 a1s - 144305 920
14:40:45 ¢ - [ 144085 | 921 14:41:55 918 14:43:15 | 819
144055 - 11 | eaa ia#a8 - vaweis| 920 | aasas| el
14:41:05 - | 14:41:45 | 921 |144275 - 144225 920
Guaranteed Value® 95 dB(A)
Source :  * Guaranleed Value of GNC Power Plant,

I R

165724 e

Il ol ol e e e (o
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Report No.

SG

Report No.

CLIENT
CONTACT

2018-00090 / 001-5 (Page 1 of 1)

TOYO ENGINEERING CORPORATION
Mr. Osamu Yamasaki

Issued date : February 7, 2018

: 2018-00090 / 001-4 (Page 1 of 1) Issued date : February 7, 2018
CLIENT : TOYO ENGINEERING CORPORATION
CONTACT : Mr. Osamu Yamasaki
ADDRESS : 1126/2 Vanil 2 Building 111" Floor, New Petchburi Road, Makkasan,

Rajchathewi, Bangkok 10400

Tel. 085-020-0134 Emall : osamu.yamasaki@toyo-eng.com

Analysis Report

SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 6, 2018
MEASUREMENT LOCATION : HRSG12 HP turbine bypass valve, GNC MEASURED BY : Suriya Srithomee
CALIBRATION DATA : Calibrator Model CR:515, Cerrus Research pic. Serial No. 81969

Calibration Value Reference : 84.0 dB(A), Pre Cal. : 93.7 dB(A), Post Cal, : 93.7 dB(A)
SOUND LEVEL METER NO. : Model CR:161B, Serial No. GOB0136

Noise Level [dB(A)] : February 6, 2018
Time | leq10sec Time | Leqg10sec | Leg 10 sec
14:51:03 | - 14:51:13 | 14:5213 - _-l_q:sz-za_i 895 Tiasza] s9s |
145195 - 14i51:23 | 14:52:23 | - IS 2 o4 UL I
_1_4_'51 '2_3_ - ; _ 382 |4 3 1 __1‘1_1:_52:_4_3_] 894 14:53:43 - 14:53_:_53" 895
- 892 145243 - 14:52:53 896 14:53:53 - 14:54.03 896
14:51:43 | - ‘-d:51:53: 893 145253 1 - 1#:53:03| 89.4 14:54:03 - 14:54:13 B9.S
14:51:63 - 14:52:03 89.2 | 14:53:03 - 14:53:13 LR | 145443 - 1a5423|  Bgs
14:52:03 - 14:52:13 | 894 | 45313 - 14:53:23 89.4 14:84:23 - 14:54:33 B9.5
Guaranteed Value™ 95  dB(A)
Source * Guaranieed Vaiue of GNC Power Plant
/‘gmz Vs |hepsen
(Siripom Imwilaiwan) 2 (Thephon Yommana)
Environmental Monitoring Manager * '} Technical Manager
L= A
SGS [THAILAND) UIBYTED
TY/SSIASIC N £
A s ssuec by the CampaTy Lodes (15 Gomera Canghems Al 3enice ponied acerlett 826rEon i3 o 10 178 | Tealies o Habilly mARn s Calae A nRs Al esses

2
iy
[

£ 165725

ADDRESS ¢ 1126/2 Vanit 2 Building 11" Floor, New Petchburi Road, Makkasan,
Rajchathewi, Bangkok 10400

Tel. 085-020-0134 Email : osamu.yamasaki@teyo-eng.com

Analysis Report

SAMPLE DESIGNATED AS : Noise Level
MEASUREMENT LOCATION : HRSG12 LP turbine bypass valve, GNC MEASURED BY : Suriya Srithomee
CALIBRATION DATA . Calibrator Model CR:515, Cerrus Research plc. Serial No. 81969

Calibration Value Reference : 94.0 dB(A}), Pre Cal. : 93.7 dB(A), Post Cal. : 93.7 dB(A)
SOUND LEVEL METER NO. : Model CR:161B, Serial No. G080136

Noise Level [dB(A)] : February 6, 2018

Time _ _I:eq_10 sec ) Time | Leq 10 sec Time Leq 10 sec
45503 . rase:n3| B9 | 145633 - 14 54 | 45803 . 143813] 693
E 23| 892 | 14:56:43 - 14:56:53 | 893 14:58:113 - 13:5823 89.2
1_4:55.'_23 - ‘!t:t'.~_5:3.3.]I 89.1 14:56:53 - 14:57.03 | 82 14:58:23 - 14:58:33 88.3
14'.55:_33 B ‘4:55::43! 89.4 14:57:03 - 14157:13‘ 893 '-4:53‘,.33_ = 14:58:43 Bg.3
14:55:43 - 14:55:53 | 89.3 14:57:13 | - 14:57:23 | 892 14:58:43 - 14:58:53 894
4553 . 145603| 893 145723 . 145733 @83 | sesy’ 893
14:56:03 . 1468143 B9.4 145733 | - 14:57:43 | B84 14:59:.03 - 89.3
14:56:13 - 14:56:23 B89.2 145743 i= 14:57:53 | 89.3
14:56:23 - 14:56:33 | 89.4 1457553 - 14:58:03| 893
Guaranieed Value* 95 dB(A) |
Source * Guaranteed Value of GNC Power Plant
Jh Z P n ”E\ Lpiom \1
(Siripom Imwilaiwan) (Thepson Yommana)
Envirenmental Monitoring Manager o] Ny Technical Manager
SGS (THAILAND) LIMITED
TY/SSIAS/C) N S5
DY
DOPIP AT e TR e tera Lg s of Setcn prantad e e AUer on 1y araw e e T s o ki e srle et e d e ozlion eanes

nwrnmen; Lezith
tAG0257R 1812 0

tely T Nanzhmghee Buad L iongeansae Yannaas i
M2 B7A TR 22 vy 54

F 165726

A L

MEASUREMENT DATE : February 6, 2018



Measured Noise Data by 3rd party, SGS

Near field noise (95dBA)
HRSG safety valve silencers
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Report No. : 2018-00090 / 001-1 (Page 1 of 1) Issued dale : February 6, 2018
CLIENT : TOYO ENGINEERING CORPORATION
CONTACT : Mr. Osamu Yamasaki
ADDRESS : 11262 Vanil 2 Building 11" Floor, New Pelchburi Road, Makkasan,
Rajchathewi, Bangkok 10400
Tel, 085-020-0134 Email : osamu.yamasaki@toyo-eng,.com

Analysis Report

SAMPLE DESIGNATED AS : Noise Level MEASUREMENT DATE : February 6, 2018
MEASUREMENT LOCATION : HRSG Safety Valve, GNC MEASURED BY : Suriya Srithomee
CALIBRATION DATA : Calibrator Model CR:515, Cirrus Research plc.  Serial No. 81969

Calibration Value Reference : 94.0 dB{A), Pre Cal. : 93.9 dB(A), Posl Cal. : 94.0 dB(A)
SOUND LEVEL METER NO. : Model NL-21, Serial No. 00598472

| Nmse Level [dB(A)]
Equipment Pf;::uTre Date . Time Loq 2500
HRSG11 HP superheater safety valve silencer 62.7 barG 06/02/2018 | 13:40 91.4
-HRSG‘H HP drum safety valve sﬂencer 65.1 barG 06/02/2018 | 13:27 888
| HRSG11 LP superheater safety valve silencer | 6.6 barG | 06/02/2018 | 13:46 846 Test Results Corrected by Toyo
HRSG11 LP drum safety valve silencer 6.97barG | 060022018 |  13:47 86.1
HRSG12 HP superheater safety valve silencer | 62.7 barG | 06/02/2018 14:05 85.6
"HIRSG12 HP drum safety valve siencer | 652barG | 0602018 | 1401 | 885
HRSG12 LP superheater safety valve silencer | 6.7 barG | 08022018 | 14:07 87.9 '
HRSG12 LP drum safety valve silencer 70barG | 061022008 | 14:10 855 |
Guaranteed Value* 95 |
Source : * Guaranteed Value of GNC Power Plant
;’:’H’ Fivg Z | L’1 -{.r.‘){-'v" \{ =
(Siriporn imwilaiwan ) , q {Thepson Yommana)
Environmenial Monitoring Manager = 7\ Technical Manager
= \
SES (THAILAND) LIMITED
TY/SSIAS(C) v f
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Attachment 1
FUKUI SEISAKUSHO CO., LTD.

Print Date 2015/10/28

OALGULATION
BEii R

a
a

-

o2
K+l Az

288

(4)

[}
v, = (%}: v
2

(5

SPL =PWL =10Log (21t r*)

Pags 2 / B
P . PLANT __ Gulf SPP3 B
Noise Calcufation Sheet T
EEERIEE (1S04216-9 Annex F) %M 1%
i [Item No. 174 FLER
t [Tag No. FERS 11/12LBAT0AA401
H s [Fului Use 1 a3t Ml 1 15L-032A-C/0
g [+ [Fukui Use 2 R EHN 2 20150 2251,2258,2265-1-2
+ [FUKUI Style TAES SL651-C2-M2(T)
t |Size B JwH#*3
¢ | Throat Diameter — | OEROE dt 26.6 mm
«| ¢ |Orifice Area PBL TR 1 Py 5.557 ¢m”
7| s |Outlet Diameter HODE | do 80 mm
® [\o|Outlet Area =] A, 50.265 om®
" [Fluid 2 | STEAM
2 [Mal. Wt FT= M 18
1 |Specific Heat Ratio j:2..352  k 128
% Relieving Temp. W R T ;Zg KC
% Set Pressure BERED Ps g-';gg ::;? S
| Allowable Over Press. HEHAESD Ac 3%
o ||Atomos. Press, KRE Pa 0.101 MPaA
&%) »|Gas Constant . A% R 8.314 J / (mol-K)
€ 11 |Relieving Pressure from (2)  [RBILERERET (R&Y| Po 7.05865 MPaA
° [|Ratio Volume at Throat from (3)| DEERDHEER (ALY |V, T 004875 mi/kg
5 |Pressure at Outiet from (4) _ |IHOVHEA (W &Y P, 0.4287 MPaA
| Ratio Volume at Outlst from (5)| B 1l 2hLE 5 IR (5)Fet Va 0.4349 m%/ke
= |Speed at Throat from (6) DEBRPIER B)REY | U 664 m/s
 |Power Level at Valve from(1) | R Hh x1 (N &Y PWL, 145 dB
»|Center Frequency from (7) fiD M ERRLY f 1660 Hz
1| Surface Density “REREHOBEE 2] m 43.2 kg/m”
n |Power Level from Table (A} BEHA (ARXIY PWL 144 dBA
x |Sound Pressuce Level from (9) LRI Q)R LY SPL 137 dBA
3
= dt
o PWLI_:ZOlogFm—IOlogzﬁSOlogU—S?y m U= Jlmm =
M
=Py = Ps[l + 1%)4, P, @
3 0. 2U
- RT f= %1000 )
»| "'~ 1000% MP, @
o TL =18 Log (mx f)-44 —— (8

()]

45
:: r = 1m (from Outlet)
42
4
s #1: Power leval ganeratad from valve outlet to cutlet pipe intemal / KL F NS AMNRENIRETSSBHA
st [(A) #2: Caloulation i& outlet pipe Schd0 (Steel Pipe) basis / = RMBEH A XidScholEILT 5.
52 [Octave band / A23—TN\F | Hz 63 125 2750 | 500 | 1000 [ 2000 [ 4000 8000 | OA
B4 dB8 134 135 135 | 136 | 136 | 137 l36 | 135 145
Ay W’elsmxmg/ AREMIE dB | -26_| - =) -3 0 1 =
= [Transmission Loss/@iR % TL(8)| dB 0 [ 0 1] 0 U =
56 [PWL dBA | 108 | 119! 126 | 133 | 136 | 138 !3? ' 134 | 144
57

A

L
80
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Attachment 1

FUKUI SEISAKUSHO CO., LTD.

Print Date 2015/10/28

Pags 4 / 8
= A PLANT Gulf SPP3 B
Noise Calculation Sheet PO.No  150200-010
ERSEHEE (1S04216-9 Annex F) ===
1 _Ttem No. FATLEE
+ [Tag No. HE= 11/12HAD50AA401
2 |7 [Fukui Use 1 ezt Emm 1 15L-032A-C/0
% 4| < |Fukui Use 2 R ERAE 2 20150 2253,2260,22671-1-2
- [FUKUI Style LIRS o SL231()
i |Size 4 | 44P*6
. | ! |Throat Diameter DEROE dt 757 mm _
& .|+ |Orfice Area i LER Ay 45007 cm? B
% *| 1 [Outlet Diameter HO0E do 150 mm
| Qutlet Area O A, 176.714 cm’
v |Fluid 'ﬁ'&?r STEAM
| Mol. Wt. SR M 18
1| Specific Heat Ratio 5437 .k 1.29
14 iy 1778 C
-1 Relieving Temp. 74P} ! T 4508 K —
1] 5 8.27 barG
—Set Pressure HEEN | Ps 5857 MPaG
 [Allowable Over Press. HEEaRR A 3%
| Atomos. Press. REE Pa 0.101 MPaA
Emeas Constant Fre TR 8314 J / (mol"K) |
5 H 21 |Relieving Pressure from (2) RILLBAREEH QK&XY| Po 0.95281 MPaA
1| Ratio Volume at Throat from (3)| & RN ELEH BIREY | Vi 0.21853 m’/kg
:1|Pressure at Outlet from (4) HOEHD (4L &Y P, 0.1329 MPaA
1| Ratio Volume at Outlet from (5|8 11 %ﬁs}ﬂw v, 1.0062 m*/kg
=|Speed at Throat from (6) DE EE @)RXLY | U 518 m/s
= |Power Level at Valve from(1) | & B M 1x1 (D&Y PWL, 142 dB
11 |Center Frequency from (7) PLEERTNEEY f 691 Hz
1 |Surface Density —ARREHOERE *2| m 55.7 kg/m’
= |Power Level from Table (A) BRELH (AEXY PWL 140 dBA
1|Sound Presswre Level from (9}| & EE L1 (I XY SPL 133 dBA
st
dt
:: PWL,#O]U% —10logy, +80loglU-53 m . 1000xRT @
34
5| P = Ps(l + A—c] +P, (2) ‘J ¥
- 100 0. 2U
2y = RT f= % 1000 (N
| ! 1000 MP‘ (3)
w :18Log(mxf)-44—-— (8)
P =(i]"4 Ap )
é o 2 i K +1| Az
5 Elﬁ Vv, = & i v, 2
M I (5) SPL=PWL—10Log(2nr?) )
:: = 1m (from Outlet)
L]
49
5 *1: Powar lovel ganarated from valve outlet to outlet pipe intamal / RIS XBREH I RETLERE D
st (A) +2: Caleulation Is outlet pips Schd0 (Steal Pips) basis / MKt XIXSchaDlREIET S,
= [Detave band / A 28— F Hz 63 125 | 250 [ 500 _ 1000 [ 2000 | 4000 | 8000 | OA
53 [PWL, dB 133 | 134 [ 134 | 135 134 | 133 | 131 130 | 142
54 |A Wei, ttn / A IE . dB | -26 | —16 | -9 -3 [V 1 -1 =
5T Loss/ 8) dB 0 0 0 0 0 0 [1] 0 -
50 |PWL dBA | 107 | 118 | 125 | 132 | 134 | 134 | 132 | 129 | 140
57
58
£al
80 |
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Attachment 1
FUKUI SEISAKUSHO CO., LTD.

Print Dete 2015/10/28

Pags 5 / 8
. ; FLANT G SPP3B
Noise Calculation Sheet T
= JOB No. 150200
B & 5= (1S04216-9 Annex F) o
‘1 Item No. FAT LS
1 i Tag No. HEs 11/12LBAB0AA401
55 3 | Fukui Use 1 B EEmW 1 15L-032A—C/0
& | Fukui Use 2 EEm 2 20150 2254.2261,2268-1-2
s [FUKUI Style = SL231(T)
1 |Size FAX FxKx4
g | |Throat Diameter DE m | dt 40.6 mm
gﬁ + |Orifice Area RHLUEH A 12946 ¢m® _
£ *1» [Outlet Diameter HOO# do 100 mm
w|Outlet Area =] A, 78.54 cm’
1 |Fluid i STEAM
u|Mol. Wt S¥R M 18
1 |Specific Heat Ratio H#HE k 13
C
I—‘: Relieving Temp. B REE l T ggg K
C 1.4 barG
% Set Pressure EEEE_J-'J Ps %7 h:’aG
12| Allowable Over Press. | HEEAEES Ac 3%
w |w|Atomos. Press. KSE Pa 0.101 MPaA
2 ] = |Gas Constant HAEE TR 8.314 J / (mol-K)
§ 21 |Relieving Pressure from (2) mHLEREEAD ORX&Y Py | 0.8632 MPsA
# |Ratio Volume at Throat from (3)| D E O L ER (LY | Vs 0.28146 m’/kg
= |Pressure at Outlet from (4) HOEHA @=EY P, 0.0776 MPaA
w4 |Ratio Volume at Outlet from (5)|H D SR EL &M ()oY v 1.7957 m’/kg
5| Speed at Throat from (6) DEM AR (B)kY | U 562 m/s
1| Power Level at Valve from(1) | & 201 (DR&Y PWL, 137 dB
17| Center Frequency from (7) BRE(DRLY f 1124 Hz
= [Surface Density =3 OEEE *x2| m 470 kg/m’
= [Power Level from Table (A) YEEY PWL 135 dBA
% |Sound Pressure Level from (9| B L)L (9 XY SPL 128 dBA
a
® PWL,ﬂng—i—lologvz +80logt/-53 ——— (1) 1000xRT
n 1000 U= -
u Ac "J M
u| B = Pf(l + —) +P, (03]
» b 0.2U
ol, R f=2m 0 ———— )
» " 000> MP, (3
» B TL = 18Log (mx f)-44 —— (8)
© 2 Y34
P =|—| LA
z : : [IC + l] Az g @
£¥ o v
§E " Y, = 5- Kv 2
e ==lg) (5) SPL =PWL-10Log(2mr’) (9)
: " r= im (from Outlet)
-
: #1: Power level ganarsted from valve outlat to outlet pipe temal / REFH ML= RUEEAIRETSITHUN
511(A) +2: Caloulation is outlet pips Schd0 (Stee! Pips) basis / = XRIE B4 XHSchAKRE)ET 5.
n I%ave band / 22 —J/\>F | Hz B3 | 125 | 250 | 500 [ 1000 | 2000 , 4000 | 8000 | OA
= [PWL; | dB 127 | 12 128 | 128 | 129 | 128 | 127 | 125 | 137
e P Ik JUIIE = S Sa st
=T ission Loss/ &3 TL(B)! 0 [
= P;:‘I':smlss'm - | dBA | 701 | 111 | 119 | 125 128 | 129 128 | 124 | 13
5
LK
50
80
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Attachment 2

NOISE CALCULATION STEAM VENT SILENCER

Date: 25/Nov/15
Project: P15418 - Guil SPP3 B - NE-PO: 150200-020
ltem: T- 11/ 12HAD1085201
Revision: 1
Freq.Hz 31 63 125 250 500 1000 2000 4000 8000 dBA
- a Casing 49.7 [Inch] 1,262 [mm]
Lw core 1 inlet 17 120 124 128 136 141 146 147 147 152 Flow 107,855 [ib/hr] 48,922 [kg/hr]
Dlffuser Element 1 0 8. 18 21 28 34 3 33 30 Temp 549 [F] 287 [C]
Lw core 1 sllenced 117 112 108 108 108 107 108 114 117 118 Lw max* 1561.7 [dB]
L B S DR A R TR
] 0 (1] 0 0 ] 1] o 0 Lw coret 151.7 [dB]
Lw core 2 slienced 0 0 0 0 0 0 0 0 0 7 0.0 [dB]
o 0 0 o 0 0 0 0 0 7 [dB]
0 ] 0 o 0 0 o o 0
Lw core 3 silenced 0 0 0 0 Q 0 0 0 0 7 **Core with the highest reduction
Total Sllenced Cores 117 112 108 108 108 107 108 114 117 119 ** Velocity casing 68 [ft/s] 20.67 [m/s]
Caslng (=DIr 809 2 2 3 5 6 8 9 10 11 Open area casing 4.10 [f3) 1.25 [m?]
Splitter Package 0 0 0 0 0 0 0 0 0 Temp in casing 322 [F) 147 [C]
e S e e S S S e Flow Nolse* 75 [dB]
Total Lw no flow noise 116 110 105 103 102 99 99 104 106 109
Flow noise* 70 70 70 70 66 61 56 52 47 67
Lwir 115 110 105 103 102 99 99 104 106 109
Lw-Lp@ 1m 15 15 15 16 15 15 15 15 15
Expected Lp @ 1 m/90° 99 94 89 87 86 83 83 88 a0 94
“in case of combined Flows
|F|ggulrod Lp@ 1m/80° 95.0 dBA 1
"These acoustic calculations are based on actual venting noise of the silencer discharge with no inclusion of silencer upstream pipe radiated noise or
any and all other noise sources within the measurement vicinity that may increase our acoustic prediction seultes due to measurement focations."
() AARDING
Attachment 2
NOISE CALCULATION STEAM VENT SILENCER
Date: rrmm-ls
Project: P15419 - Gull SPP3 B - NE-PO: 150200-020
tem: 4 - 11/ 12HAD508S201
|Revision: 0
Freq.Hz i 63 125 250 500 1000 2000 4000 8000 dBA
snmmzoosmoooooooooooooosooooooToooosoooSoEIIoooos o Casing 38.2 (Inch] 970 [mm]
Lw core 1 Inlet 108 109 113 118 125 130 134 36 Flow 48,404 [lo/hr] 21,956 [kg/hr}
Diffuser Element 1 o 8 14 20 28 @ 3 g7 2 Temp 350 [°F] 177 [C]
Lw core 1 sllenced 106103 99 98 97 98 103 109 114 _ 115 Lw max* 141.0 [0B]
0 0 0 _0_-' ) 0 A U O i O )
0 0 0 0 I 0. 0 0 Lw coret 141.0 [aB]
Lw core 2 sllenced D0 0 0 00 0 00 7 0.0 [dB]
[ ] B 0 0 0 [T W T [dB}
00 o 0 o0 @ 0 S0l =10
Lw core 3 sllenced '] 0 0 0 1] 9 0 0 0 7 **Core with the highest reduction
Total Sllenced Cores 106 103 99 98 97 98 103 109 114 115°" Velocity casing 52 [fus] 1578 [ms]
|Casing (=Dir 909 2 2 3 5 6 8 9 10 1 Open area casing 2.42 [f?] 0.74 [m?]
Splitier Package 0 0 0 0 0 0 0 0 0 Temp In casing 326 [F] 149 [T]
Flow Noise* 66 [dB)]
Total Lw no flow nolse 104 101 9% 93 9N g0 94 93 103 105
Flow nolse* 61 61 61 60 55 51 46 4 37 57
Lwir 104 101 9 93 91 9 94 99 103 105
lw-Lp@ 1m 14 14 14 14 14 14 14 14 14
Expecled Lp @ 1m/90° 90 87 82 79 77 76 80 85 89 90
“in case of combimed Flows
[Required Lp @ 1 m /80~ 950 dBA
"These acoustic calculations are based on actuai venting noise of the sifencer di: rge with no i of silancer up pipe radiated noise or

any and all other noise sources within the measurement vicinity that may increase our acoustic prediction seultes due to measurement locations,”

C
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Attachment 2

NOISE CALCULATION STEAM VENT SILENCER
Date: 28Mow 15
Proect: P15419 - Gult SPP3 B - NE-PO: 150200-020
Hem: 2-11/12LBA10B5201
Revision: I
Freq.Hz n 63 125 250 500 1000 2000 4000 8000 dBA
S S SEEECETICES SRS EEREEEEELiNsSnNIESTENEaECS o Casing 49.7 [Inch] 1,262 [mm)
Lw core 1 Infet CONE 11E 122 127 1340 133 143 145 145 150 Flow 35,617 [lo/hr] 16,156 [kg/hr]
Diffuser Element 1 ) [ TR ¢ EEESY .« K./ L R - ) Temp 882 [°F] 472 [C]
Lw core 1 sllenced 115 110 106 106 106 105 108 112 115 117 Lw max* 149.7 [dB]
o S T I 00 7
Pl gl B s [ e il de SRpeel e 0 Lw corel 1487 (dB)
Lw core 2 sllenced 0 0 o 0 0 0 0 0 0 7 0.0 [dB]
[1] [ 0 0 (IR ) a 0 7 [dB)
0 1] DB R Q 0 D
Lw core 3 sllenced [+] Q 0 0 [¢] 0 0 Q [1] 7 **Core with the highest reduction
Total Sllenced Cores 115 110 106 106 106 105 106 112 115 117 ** Velocliy casing 38 [fvs] 11.54 [mis]
Casing (=Dir 909 2 2 3 5 6 8 9 10 1 Open area casing 4.10 [ 1.25 [n¥]
Splitter Package 0 Q 0 0 4] [} 4] ] 0 Temp In casing 835 [F] 432 [C]
Flow Nolse* 56 [dB]
Total Lw no flow noise 113 108 103 101 100 97 97 102 104 107
Flow nolse* 51 51 51 47 42 a8 a3 28 24 44
Lwlir 113 108 103 101 100 97 97 102 104 107
Lwelp@ 1m 15 15 15 15 15 15 15 15 15
Expecled Lp @ 1m/90° 97 92 87 85 84 a1 a1 86 a8 92
- “In case of canbined Fiows
[Required Lp @ 1m /80" 950 dBA |
"These acouslic calculations are based on actual venting noise of the sitencer di: rge with no i of sifencer ups pipe radiated noise or
any and all other noise sources within the measurement vicinity that may increase our acoustic prediction seuftes due to measurement locations.”
() AARDING
Attachment 2
NOISE CALCULATION STEAM VENT SILENCER
Dato: 25/Nov/15
Project: - Gull SPP3 B - NE-PO: 150200-020
Hem: 6 - 11/ 12LBAS0BS201
Revision: 1
Freq.Hz k1 63 125 250 500 1000 2000 4000 8000 dBA
D Ty @ Casing 38.2 [Inch] 970 [mm]
Lw core 1 Inlet §9 102 108 111 118 123 187 128 129 134 Flow 11,947 [ibvhr] 5,419 [kg/hr]
Diffuser Element 1 1] 8 SRy A B Temp 487 [F] 253 [C]
Lw core 1 sllenced 99 04 93 93 91 94 099 104 108 110 Lw max* 134.1 [dB]
[ ] LT ] 0 0 0 7
0 0 0 0 [i] 0 ) 0 (1] Lw corel 134.1 [dB]
Lw core 2 sllenced 0 0 0 0 ] o 0 0 1] 7 0.0 [dB]
0 [ ] 0 0 0 (R S 7 [¢B]
0 ] 0 0 S RS | o 0
Lw core 3 sllenced 1] 0 0 0 ] 0 0 0 0 7 **Core with the highest reducilon
Total Silenced Cores 99 94 93 93 91 94 99 104 108 110** Veloclly casing 16 [fs] 4.76 [mis]
Casling (=DIr 909 2 2 3 5 6 8 9 10 " Open area casing 242 [f?] 0.74 [m?]
Splitter Package 0 0 0 0 0 0 0 0 Temp in casing 490 [°F] 240 [C]
Flow Noise* 35 [dB)
Tolal Lw no flow nolse 97 92 90 88 85 86 90 94 97 100
Flow nolse* 30 30 25 20 16 " 6 2 -3 18
Lwir 97 92 90 88 85 86 90 94 97 100
lw-Lp@ 1m 14 14 14 14 14 14 14 14 14
Expected Lp @ 1m/90° 83 78 76 74 71 72 76 80 83 85
“In case of combined Flows

[Required Lp @ 1m /80" 95.0 dBA 1

"These acouslic calculations are based on actual venting noise of the siencer discharge with no inclusion of silencer upsiream pipe radiated nolse or
any and all other noise sources within the measurement vicinity that may increase our acoustic prediction seultes due to measurement focations.”
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Attachment 3 Attachment 3

HRSG PSV Silencer Noise Test for GNC, GNRV1 and GNRV2 (LM600Q sites) Dirte: 2:Febe 1 HRSG PSV Silencer Noise Test
Rrv. o
GNC Name HP drum PSV
Thne 19 MATHADITAI
D TextFmss ] Comratiad 1 3 4 3
harg o L Noise correction curve equation ) I ) FEL] 56 366
Triara Tioa| 1pedn| iroas| iieds| igeas] iioan
) 530 208fy =5 B > BATTOIERDT 750 150 1 REC] 750 3
E 50 0] 90 51y = £ A TIE: & T B8 1a3IE ) 176,714 ST 714 170714 176714 178 714 1 14
T r GAly = e STIEE © BSIR 0 1 )| 18] 1
[} ) Wily=3 ie i i 7 T T T
[ + BRTTGEE =01 Al 5510 5T k)
&0 0.0} * TESVAIE+OY
7 B30 o) +o1 3 & [¥] [X] EY ] 23
[ B30 = ) = B TESAaE 01 Kl 3| 3
AL [A] [AED G0l B0 L)
[EIL] 8314 534 B34 14 [EIL]
gm TIBOCT0| 7105000 | GE9d000| B8 S265000| E457000
wwmsmimm; DOMIGE] DOMET| DOMIDI| Dododss| DDayi3| GodsTE
3 [3 G3588) 07 02553 O [F7I0
STURAL 4] oewi| 0 ] (55
:\ T0ahegr P PAID) + 105PETE) « TOMPIIEN+ 10/(P4I10) » lmm + 104PE/10) # 10°(P7/10) + 10MPBID) =++==1 (128) I £} 514 i1
0 (Itlmltﬂl—tk. ¥ P 1 TRSE) Ju7] 54| I51 Td8 T4
L T FPELIEETEL TIae, 143, 142 ~£1FDEELTLE 14302 1428 1424 1&g 1418 T3
.:mnwwu ;_m'!wvsi RELCLUXT. PIRADRIERPSF CRAIT. P 1=PSHF1) 410 1400 a0 4 T80 135 193
) PWL 1A wmigaitin ERVIT, 120 1324, 134 I 1 131
1 LTt R -'nmwxra..a-.awun et BN o HET 1.9
65 o4.81 8441 8401 2381 321

[Englnh tramlation

1) Calculate canter frequency per equation 7 on the PSV noise calculation sheet and obtain A weightting correction from the table B below

121 In case Ps=80barg. center fraquency is 761 Hz. Tharafore use A waightting corraction for *710Hz<(<1400Hz" as per labla B

13) *10mlog(10%(P1/10) + 104FP2/10) + 10MP3/10) « 104P4/10) + 10+P5/10) + 10°FPE/10) + 10MP7/10) + 10A(PA0) ++++=« (Equation 1}

| Determine all of i to be ovarall PWL1 per aquation 1 above and overall PWL1 per PV nofse calculation sheet is equal

5) In case Ps=80barg, center froquency is 1000Hz. Tharefore A waightting correction at PS is zero. The other Pi can be automatically calculated from the above table B
[ s figure of PS manually in order for overall PWL1 per noise calculation sheel equals to PWL1 per above equation 1

7 Obtain PWL = PWL1+A weightting+ Trarsmission loss

T By entering PWL for each fraquency in the above equatian 1, Ovarall PWL (afer cormctions)

Page1l5 Pagae2/5



Attachment 3

HRSG PSV Silencer Noise Test

Name HP &/H PSV
i 14 DR
Fraat dametar
wrea 1 T
S jrmm.
jem?
Kiid M
Faat rabe.

= -

Attachment 3

HRSG PSV Silencer Noise Test

Name LP drum PSV

Tag tinmADeAA
N cl ™

Or fect dewa AL

> Saramr

Al
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Expected Noise [dBA]
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Attachment 3

HP superheater PSV Silencer GNC, GNRV1 and GNRV2 (LM6000 site)

9%
' y = 4.30871E+00In(x) + 7.68143E+01
R?=9.96741E-01
95 |
|
|
94

Expected Noise [dBA]
w
w

92
|
|
91 |
|
|
90 | - -
| 45 50 55 60 65 70
‘ Pressure [barg]
Attachment 3
‘ LP drum PSV Silencer GNC, GNRV1 and GNRV2 (LM6000 site)
| 96
‘ y = 4.87262E+00In(x) + 8.46530E+01
R? = 9.95809E-01
‘ 95 |

w
B

Expected Noise [dBA]
{Ye]
w

w
N

91 |

| 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9
| Pressure [barg]
|



Attachment 3

[

96

95

Expected Noise [dBA]
w w
w £

w0
N

91

90

4.5

LP superheater PSV Silencer GNC, GNRV1 and GNRV2 (LM6000 site)

y = 3.65039E+00In(x) + 8.76884E+01
R?=9.96259E-01

6

6.5
Pressure [barg]





