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Figure 3, inlet piece
Figure 2, Injet housing section
The inlet housing consists of the infet casing and the inlet piece which smoothiy directs the incoming
alr to the first compressor stage, The infet casing is equipped with a view glass and made of
compaosite which is fight and has a built in noise reduction capability. The infet housing also confaing
the compressor wash nozzles, see system description for campressor washing system SDB,
The inlet pigce contains kearing housing no.? and the guill shaft, connesting the gearbox to the rotor,
The inlet pieca has seven joad-carrying hoflowed strus, which also contain lube oif pipes to the
. bearings as well as efeciric cables for the spsed and opfional vibration transducers. They aise convey N
% | seal-and oil ventilation air, Standard vibration transducers are located on the outside of the casing. 5
& Absolute axial displacement of the rotor is measured. The inlet housing is boiied to the compressor E
2 casing. g
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Compressor (fifteen stages)

t 10th Stage SN
() -

Figure 4, Compresscor seclion

The fifteen stage axial flow compressar has three major parts, a retor, & pressurised casing covering
the first 12n stages and an inner casing camying the rear stages,

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

There are holes and slots for exiracting air downstraam, after stage 3, 5, & (internaf) and 10.
Regarding fhe use of exiraction ais from stage 3, 5 and 10, see system MBH10, The air cooling
cavilies hetween lurbine discs 1/2 and 2/3 respectively, as welt as cooling for the second biade, is
supplied fram the 8th stage extraction.

The compressor ¢asing, covering the whole compressor section, s vertically split to facilitate service
and replacement of components. The casing carries the guide vanes for the ten first stages and
contains {he rear compressor guide vane carrer.

The rear inner compresser stator, that carries the guide vane stages 1114, is made material with low
thermal expansion {o allow small tip clearances and high performance.

The guide vanes have a segmented design and are fitted in the casing by tangeniial groves.

The compressor has e total of eighteen plugged boroscope holes, Boroscope inspectien can be
performed on all stages except stage 7 and 15.
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The compressor rotor is built up from a number of fully eleciron beam welded discs, onto which the
intermediate shaft is welded, The first four rotor Wlades are made from chramium sieel in order {o be
corrosion resistant, The blading is uncoated and has a high surface smoothness for low delerioration.
The rotor blades are fitted to the disc in dove taif shaped siois.

Combustor (annular type)

e Y
‘,‘-tf_?"-;'m -vpas_-:vu.;;;.-}%

Figure 5, Cambuslor seation

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

The ceniral casing is a circular design containing the compressor diffuser, guiding and dividing the
flow from the compressor discharge around the combustion chamber, to the cocling air entrances.
The combustion chamber is of annulas {ype {covering the whole circunference}. The opzarating
principle of the combustion chamber wall cooling is similar to a counter fiow heat exchanger. The aif
enter through slots near the turbine inlet, coals the combustion chambar wall by convection, enters
the burners through a hood and mixes with fuel and combustion takes ptace. The hal combustion
gases then expand {hrough the furkine. The cooling of both ihe finess and the front panel (were the
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The hot gas side of the combustion chamber is protected by Thermat Barrier Coating (TBC} for life
extension,

At the combustor wall there are 3 pipes connected {o 3 sensors autside the centrat casing. The
sensers menitor/fmeasure the fluctuations {pulsations} in the dynamic pressure. For more information,
see system desciiption MBX — Pulsation manitoring systam,

burmers is located) is based on a non-dilutive design, This means that all air goes through the burners
and takes pan in the combustion. However, a small portion of tha ak entars the combuster through
the damping holes on the fron{ 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 ard a spark plug.
Cuging ignition burner 26 are supplied with ignition gas from a separate system. When the ignition
Name is detected by the flame detector fuet {s supplied to the remaining busners and burner 26 is
switched from the ignition gas system to ihe main fuel system.

Turbine (three stages)

©

Cone head with fuel

injection {KTain and pito?
fiquid fuel, main and pilgt
gas fucl)

Thig document is issued i Pulse.
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Figure 6, DLE Burner 3rd generation
Figure 7, Turbine sectian
There are two {lames detectors in the combustion chamber, The flame deteciors are located on the The three-stage hurbine comprises:
upper half of the annufus, both indicating main flame. Thete are a total of 44 access heles for » the stator which is carrying the guide vanes

inspection of the combustor. = the ralor assembly, bolted to the intermediate shaft
When operating on gaseous or kquid fuels, the burners are warking according to the iean premixed = the outlet casing

. sombustion principle. This principle will ensure a low flame temperature and the forration of small 5
% | amount of thermal nifrite oxides and carbon monoxide. injection of sleam or water is not required from T | The guide vanes inner surfaces have honeycomb seals ta prevent gas leakage, white ouiside first and
}% combustion poimt of view and is not a power baosting option far this gas turbine. f second blade abradable seals are used to withstand slight tip rubbing, A honeycomb seal is used for
= = | the third blade,
i 3
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The rotor blades as welf as the guide vanes are precision cast. Stage one and two are internatly
cooled and stage one has a fim caoling {see section "Cooling and sealing air’),

The surfaces on the first and secend stage are ceated for corrosion protection and #ife exiension,
Btades are unshrouded, except for stage three,

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

The rator blades are fitted to the disc in firfree shaped stots.

Bearings

The gas turbine rofor is carried by fwo bearings, ro 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 tifing pad type. Bearingno 2 is
a fournal bearing of titing pad typs, The journal bearings are both of the 5-segment {ype and the
thrust bearing has 10 pads. The thrust bearing has also 17 smailer support pads on the apposite side.
The bearings are equipped with temperature sensors and vibration pick-ups, the latter being
horizontal and verlicafly fitted on the outside of the hearing housing.

During cperaiion, ofl is continuously supplied to the bearings. Return oif from the bearing casings is
led back to the lube off tank by gravity.

See also the lubrication oil system description, MBV.

pgr—==rr %
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Figure &, Turbine outlel casing

The turbine stator has a cylindrical ring design. Cperaling at higher emperatures the casing circularity
can be maintained and the turbine running ciearances and aerodynanic losses be kept at a minimum.
The turbine stator flanges are cooled to reduce clearance and improve efficiancy.

The outlet casing containg bearing housing no.2 and has seven insulaled load-carrying hollowed
struts, which also contain lube oil pipes to the bearings as well as eleclric cables for vibration
transducers. They are also used to convey seal air.

There is no separate oif mist pipe, instead the wasle air is taken out by the it drain.

The outlet casing is mounted to the turbine casing and connected {o the tusbine diffuser via 3 bellow.
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Ceoling and sealing air

Al a numbes of locations air from the compressor is used for cooling and sealing purposes. The air is
taken from six different pressure tavels, depending of use, in order to minimise process fosses.
Please also see the cooling and sealing air system description, MBH Cooling and Seating Air System,
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Componanfis

» Compressor infet guide vane actuator moior unit.

MBA10AEDDS

An AC-serva motor positions the variable compressar quide vanes via an aciuator,

This decument is 1ssued in Pulsa,
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Cooling air is #sed for coofing the turbine casing, vanes, biades and discs, Sealing air is used to
prevent hot gases fram entering or ol mist from leaking gui from the bearing fousing. In order to
decrease the thrust foad on bearing no 1, a balancing pisten, fed by air from campressor stage 10,
has been designed dawnstrean turbine disc 3.

e
Stage 10 §

This document is issued in Pulse.
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Figuse 10, Cooling air - furbine

Slage 10 ’
l | e

ignition system

MBAI0AVODE

The ignition box {or the spark plug igniter of the combustion chamber, The spark plug is ignited by
ihe ignition exciter.

Axial displacement

MBAT0CGO05

The transducer is continuatsly monitoring the axiat position of the rofor. Absolite distance refative
bearing measused.

Axial displacement

MBA$0CGO010

The transducer is continuously monitoring the axial pesition of the ralor. Absoliute distance relative
bearing measured.

Key phasor
MBAT0CGO15
The key phasor detects the retor angle during balancing,

Axial displacement

MBA10CG025

The transducer is continuously monitazing the axial position of the rotor. Absolute distance refative
bearing measured.

Rev C, Start

Comprassor inlet guide vane posifioning sensor {RVOT}

MBAT0CGD30

The position of tha VGV is measurad with an RVDT (Rotary Vanable Differential Transformer).
Rev C. Step

Diff Pressure fransmiiter, compresser inlet
MBA10CPOGS
Diff. pressure measurements over the inlet pizce for caloulation of compressor injet mass flow.

Pressure frapsmitter, compressor inlet
MBA10CPD1D
Pressure level inside the intet housing for calculation of compressor infet mass fiow.
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= Pressure transmilter, compressor discharge pressure.

KBA10CPO15
The {ransducer is continuously manitosing the pressuie in the central casing, used in the control
foup of the gas turkine, Used far calcuiafion of the turbine inlet temperatura.

Pressure fransmifter, compressoy discharge pressure,

MBA10CP01G

The fransducer Is continucusly mooioring the pressure in the central casing, used in the control
loap of the gas turbine. Used far calculation of the turbine inlet temperature.

Pressure transmitter, compressor discharge pressure,

MBATOCPO17

The transducer is confimiously monitoring the pressure in the cenlrai casing, used in the controj
toop of the gas turbine, Used for calcutation of the turbine inlet temperature,

Pressure transmitter. combustor
MBATOCPO30
The fransducer is cortingously monitoring the pressuge in the combustion chamber.

Pressure transmitter, front face disc 1

MBA10CP035
The transducer is continuously monitoring the pressure upstream of turbine disc 1 ic ensure
coaling air feed to trbine blade 1.

Diff Pressure fransmitier, turbine exhaust
MBAT0CP040
Diff, pressure measurements hetween the turbine exhaust and surrounding.

Diff Pressure transmitter, turbine exhaust
MBAI0CP041
Diff. pressure measurements betwaen the turbine exhaust and surrounding.

Diff Pressure fransmitter, turbine exhaust
MBATOCPD42
Ditf pressure measurements between Lhe turbine exhaust and surecunding.

Pressure transmitter, {urbine exhaust

MBA10CP045
The fransducer is continuously monitaring the over pressure in the turdine exhaust. it is used for

calculating the T5 {furbine inlet temp).

Pressure switch, comprassor surge protection

MBAT0CPOS0

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

Pressure switch, compressor surge protection

MBA10CP05S

The diff, pressure switch will be activated by the hack flow of air through the inlet housing during
SUrge.
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Pressure switch, campressor surge protection

MBA10CPOGO

The diff. pressure switch will be activated by the bagk flow of air thraugh the iniet housing during
surge.

DHf Pressure transmitter, inlet system
MBA10CPag5
The diff. pressure over the inlet filter is continuously monitared {a detect clogging.

Prassure transmiiter, inlet system
MBAT0CPO70
The diff. pressure over the inlei filter is continuously monitored fo detect clogaing.

FPressure transmitier, inlet system
MBA10CPO75
The difi. pressure over the infet filter is continuously monitored 1o detect clogaing.

Dynamic probe, combustor puisation
MBA10CPOBS
The dynamic head in the combustar Is continuously monitored,

Dynamic probe, combustor pulsation
MBATOCPQ90
The dynamic head in the combuslor is confinuousiy monitored.,

Dynamic probe, combustor pulsation
MBA10CPO95
The dynamic head in the combustor is continuousiy monitared.

Ftame detector
MBA10CGO05
The tlame detector indicates flame during start up and detects flame out during operatior:.

Flame detector
MBA1CCQOT0
The flame deteclor indicates flame during start up and detects flame out during cparation,

Speed fransducer

MBA10CS005

The ransducer measures continuously the solating speed of the fotor, and is used as input t¢ the
controt joop of the gas turbine. Cantrols the retor speed to 6607 rpm (5¢ or 60 Hz).

Speed fransducer

MBA10CS010
The transducer measures continuously the rotating speed of the rator, and is uscd as input to the
controt loop of the gas tuchine. Centrols the rolar speed to 6507 rpm (50 or GO Hz).

Speed {ransducer

MBATOCSO1S
Apipraest Lalest myition A HEG
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The transducer measures continuousty the rotating speed of the roter. Overspeed protection.

Speed transducer
MBAJO0CS020
The transducer measures continucusky the rotating speed of the rotor. Overspeed protection.

Speed transducer
MBA10CS030
The transducer measures confinuously the rolating speed of the rotor. Overspeed protection.

Temperature fransmitter, bearing temperature
MBA10CT00S
The PT100 is continuously monitoring the {emperature of radiat bearing not.

Temperalure transmitter, bearing temperature
MBATOCTOt0
The PT100 is continuousfy monitaring the temperature of radial bearing not.

Temperature fransmitter, bearing temperature
MBA1T0CTOD15
The PT100 is continuously monétoring the temnperature of axial thrust bearing not.

Temperature {ransmitter, bearing temperature
MBA10CTDR20
The PT100 is cortinuously monitaring the temperature of axial thrust bearing no .

Tempesaiure fransmilter, comprassor infet

MBAT0OCTOZS

The PT100 is continuously monitoring the temperature at the compresser intet. The fransmiller is
protecting the gas {urbine fram operation outside the design limits. The signal is used as input to
tha controt loop of the gas turbine to cakculate the infef mass flow, the PFR {pilot fuel ratio} and the
STC (start control)

Fov C, Start

Temperature fransmitter, comprassor infaj

MBA10CTO2G

The PT100 is cortinuously monitoring the temperature at the compsessor infet. The transmitter is
projecting the gas furbine from operation outside the design limits. The signat is used as input to
the control loop of the gas turbine to cafculate the infet mass flow, the PFR (pilot fuel ratio} and the
STC {start centrol)

Temperature fransmitier, compressor injet

MBA10CTOZ27 .

The PT100 is continucusly monitoring the temperature at the compressor inlet. The transmitter is
protecting the gas turkine from operation ouiside the design limits. The signal is used as input to
the control toop of the gas turbine to calcufate the infet mass flow, the PFR (pilot fuel ratic) and the
8TC {star} control)

ey C, Btop
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Temperature ransmifter, compressor outlet

MBA1OCTO30

The thermocouple is continuously monitoring the iemperature at the compressor ouilet, The
fransmitter is protecting the gas turbine from operation outside the design limits. The signal is used
as input ta the control foop of the gas turhine. Used for caicufation of the turbine inlst temperaiure,

Temperature ransmitter, compressor outlet

MBA10CTO031

The thermocoupie is continuously monitoring the temperature at the compressor outlet. The
transmilter is protecting the gas {urbine from operation outside the design fimits, The signal is used
as input o the control Joop of the gas turbine, Used for caleulation of the turbine infet temperature,

Temperature fransmilter, compressor ouifet

MBATOCTR3Z

The thermocouple is continuously monitoring the temperature at the compressor ouliet. The
transmilter is protecting the gas turbine from operation ouiside the design limits. The signal is used
as inpuf to the control loop of the gas turbine. Used for calculation of the turbine infat ternperature.

Temperalure fransmitier, turbine stator

MBA10CTO35

The thermocouple is continuously monitosing the temperature i the turbine stator flanges
connecting stator ring 1 and 2. The transmitter indicates the functian of the external stator cocling.

Temperature fransmitier, turhine stator

MBA10CTO40

The thermocoupte is continuausly manitoring the temperature in the turbine stator flanges
connecting stator ring 1 and 2.

Temperature transmitler, turbine statar

MBA1DCTO45

Tha thermocouple is continucusly monitoring the temperature in the turhine stator flanges
cennecting stator fing 1 and 2.

Tempersture fransmitter, turbine stator

MBA$0CT050

The thermecouple is continuousiy monitoring the: temperatuse in the turbine stator flanges
connecting stator ring 2 and 3,

Temperature transmitler, furbine stator

MBA10CTO55

Tha thermocauple is continuously monitoring the temperature in the turbine stator flanges
connecting stator fing 2 and 3.

Temperature transmitier, turbine stator

MBAtDCTO60

The thermocouple is continuously monitoring the temperalura in the twrbine slator fanges
connacting stator rikg 2 and 3,

f;ﬁpﬂ:md ) {oldnt ravisdon Richive 213
fpisoaas €} Adéed MBA10CG03D, MBA10CT026, MBASGTO27 9100
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Temperatuse transmitter, betweaen furhineg stator and turbine casing

MBA10CTO65

The thermocouple is continuously manitoring the temperaiure in the cavity between the turbine
stator and the turhina casing.

Temperature transmitter, vane inner shioud

MBA10CTO70

The thermocauple is continueusly monitoring the temperature in tha seal region under the stage 2
vane.

Temperature fransmiiter, vane inner shroud

MBA10CTO8C

The thermocouple is continzously menilering the temperature in the seaf region under the siage 2
vane.

Temperature ransmiter, bearing {emperature
MBA1QCTO80
The PT100 is confinuously monitoring the temperature of radial bearing no. 2.

Temperature transmittes, bearng temperaiure
MBAT0CTO9S
The FT100 is continuously monitaring the temperatuse of radial bearing no. 2.

Temperature transmitter, furbine exhaust

MBA10CT100

The thermoceuple is continucusly manitaring the {emperature in the turbine exhaust, used as input
{e the conlro! loop of the gas tu;bine, The average value from MBA10CT100-175 limits the turbine
axhaust temperaiure.

Temperature lransmilier, turbine exhaust

MBATOCT106

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

Temperature fransmitter, furbine exhaust

MBAI10CTT10

The thermocouple is continuously monitoring the {emperature in the turbine exhaust, used as input
1o the controi ioop of the gas tusbine. The average value frem MBA10CT100-175 Emits the turbine
exhaust iemperature,

Temperature kansmiter, furbine exliaust

MBA10CT115

The thermocoupie is cantinuousiy monitoring the temperature in the turbine exhaust, used as input
fa the control loop of the gas turhine, The average value from MBAT10CT 100-175 limits the turbine
exhaust temperature.

= Temperature transmitter, urbing exhaust

This document is issued in Pulse,
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MBAOCT120

The thermecoupie is continuously menitoring the temperature in the turbine exhaust, used as input
to the control loop of the gas tusbine. The average vaiue from MBATOCT100-175 limits the turbine
exhaus! temperature,

Temperature transmitter, turbine exhaust

MBA$0CT 125

The thermocouple is continuously fonitoring the temperature in the turbine exhaust, used as input
to the conirof lanp of the gas turbine. The average value from MBA10CT 100-175 limits the turbine
exhaust temperature,

Temperature transmitter, trbine axhaust

MBATOCT130

The thermocouple is continuously monforing the temperature in the lurbine exhaust, used as input
to the controi toop of the gas turbine. The average value from MBA10CT100-175 Emiis the furbine
exhaust temperalure.

Temperature {ransmitier, furbine exhausi

MBAIOCT135

The thermecouple is continuously manifaring the temperature in the turbine exhaust, used as input
ta the conirot loop of the gas turbine. The average value from MBATOCT 100-175 limits the fusbine
exhaust temperature.

Temperature ransmitter, turbine exbaust

MBA10CT140

Tie thermocouple is centinucusly moniforing the femperature in the turbine exhaust, used as input
io the contral ioop of the gas turbine. The average value from MBA0CT4100-175 limits the turbine
exhaust temperature,

Temperature transmiiter, turbine exhaust

MBA10CT 145

The thermecoupie is continuously monitering the temperature in the turbine exhaust, used as inpui
to the cantrol loop of the gas turbine. The average value from1 MBA10CT100-175 limits the twrbine
exhaust iempearatura.

Temperature fransmitier, turbine exhaust

MBA10CT 150

The thermacouple is continuously monitoring the temperatuse in the furbine exhaust, used as input
{o the confrol foop of the gas turbine. The average value from MBATOCT100-175 limits the turbine
exhaust temperaiure.

Temperature ransmilter, furbine exhaust

MBATOCT185

The thermocoupie is continuousty monitoring the temperature in the turbine exhaust, used as input
to the controf ivop of the gas turbine. The average vaiue from MBA10CT 100-175 limits the turbine
exhausl temperature.

A DY DA74-8 9D-03 MS Werd 37

Fredak Grinvall

rvid Latest rgyizian Arche His
qsosas C) Added MBA10CGO30, MBA10CTO26, MBA1CT027 9100
e and MBAIOFTEN5, /2015-06-24 / BS o
Freciri G 1C5157586

A QST B4TA-R OU-T3 MEE Word B7

N e Letest mevision Rrchive BG
gg‘fgi’?@gﬁb C} Added MBA10CGO30, MBATOCTO26, MBA{CTO27 9100
Criciad and MBAIGFTS15, 12015-06-24 { BS T
Ermdi Cotrvat 1G5157685

T




Shast Sneet

SIERENS 1926) SIEMENS 20 (25)

Respans. dopt  Dhale Reg, Aerpons. depl. Dot Heg
SYSTEM DESCRIPTION 0ET 2015-03-24 |DB101 SYSTEM DESCRIPTION OET 2015-03-24  {DB191
MBA10Q ! Prepared (513 MBA0 Tregaret TP
GAS TUREINE SYSTEM B. Svensson BD000Z41 GAS TURBINE SYSTEM B. Svensson BDODD24 4

e Ajr flow, calculated
MBATOFFS00
Calculated compressor infet mass flow based on dP measurements.

» Temperaiure tansmitler, {urbine exhaust

MBATOCT160

The thermocouple is confinuously moniloring the femperature in the turhine exhausi, used as input

to the control loop of the gas furbine, The average value from MBA3QCT100-175 Emits the turbine

exhaust temperature. « Calculated pressure, compressor outlet pressure
MBA10FPOO0Y

Temperature transmitier, turbine exhaust Median of measureznents in the compressor outiat,

MBATOCT16E

The thermocouple is continuously monitoring the temperature in the turbing exhaust, used as nput
to the control foop of the gas furbine, The average value from MBAT0CT100-175 Emits the turbine
exhaust lemperature,

= Calculated temperature, turbine stator ring
MBA1OFTI0D
Average of measurements in the turbine stater flanges connecting stator ring 1 and 2.

This docurmert is issuet in Pulse.
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» Temperalture transmitter, turbine exhaust = Calculated temperature, compressor outlet
MBA10CT170 MBATOFTA01
The thermocouple is continuously manitoring the temperature in the turbine exbaust, used as input tf ona thermocouple differs more than set value from the median of MBATOCTO30, MBATOCT031
{o the conirol foop of the gas turbine, The average value from MBA10CT 100-175 limits the turbine and MBA10CT032 or the thermocoupie failure it is set to 0° C.

exhaust iemperaiure,
= Calcufated temperature, turbine stator ring

MBATOFTI05

+ Temperaiure iransmitier, turbine exhaust
Average of measurements (n the furbine stator flanges connecling stator vng 2 and 3,

MBA1OCT 475

The thermocoupfe is continuously monitoring the tlemperature in the turbine exhaust, used as input
to the control loop of the gas iurbine. The average value fron: MBATOCT 100175 Himils the turbine
exhaust tomperature,

» Caiculated temperature, turbine exhaust
MBATO0FTI10

& Slorane Intusilat Tusemacliniry AR

YVa fugence 2 dighls in lnie doowisand and in naamaysalion

£ Average of measuremerils in the turbine exhaust,
E N " -
% | » Vibration fransducer, bearing

R MEA10CY005 = Caleulated temperature, furbine exhaust
é_ﬁg The accelerometer is continuously manilaring the vibration in bearing no 1, MBAT0FT911
£39 Maximum to average deviation of measurements in the turbine exhaust.
is s Vibration transducer, bearing
. MBATOCYO10 = Calculated temperature, turbine axhaust

The acceleromeler is confinuously monitoring the vibration In bearing no 2. : MBA1OFT912
Minimum {o average deviation of measuremenis in the turbine exhaustl

= Vibration transducer, baaring

MBATOCYO15 Rev C, Starg
The accelerometer is confinuously monitoring the vibration in bearing no 2. s Calcuiated temperature, compressor iniej
MBA1OFT915
= Vibration transducer, bearing Average of measurements in the comprassor inlet,
MBAT0CY 020 Rev G, Stop

The accelerometer is continuousky monitering the vibration in bearing no 2.

= Vibralion {ransducer, bearing
MBATOCY025
The acceleromeler is continuously menitering the vibration in beating no 1.

+ Vibrafion tfransducer, bearing
MBAT0CY020

# The acceleremeler 5 coniinuously monitering the vibration in bearing no 1. &
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Test instrumentation FUNCTION
« Cannection for test instrumentation, compressor ouitet.
MBA10CU20T Start up

The connection is used for peiformance measurement of irouble-shooting.

Connection for test instrumentation, compressor outiet.
MBA10CU302

The connection is used for performance measurement or rouble-shoating,

Cenrection for test instrumentation, compressor audfet,
MBA10CU303

The conneclion is used for performance rmeasurement ar trouble-shooting,

Connectien for test instrumenrtation, compressor outlet.
MBATOCL30D4

The cannection is used for performance measurement or trouble-shoating.

Connection for test instrumentation, turbine outlef diffuser.
MEA10CUTOT

The connection is Used far performance measurement or irouble-shaooting.

Connection for test instrumentation, tusbine outle? diffuser,
MBAIOCU7O2

The connection is used for performance measurement ar trauble-shoating.

Connection for test instrtumentation, turbine cutief diffuser.
MBA10CU703

The connection is used for performance rigasurement or trouble-shooting.

Conneaction for {est instrumentation, turbine outlet diffuser.
MBA1TOCUT04

The connection is used for performance measurement o rouble-shooting.

Connection for test instrnimentation, turbing outlet diffuser.
MBA10CUT705

The connection is used for perforznance measurement or frouble-shaoting.

Connection for test instrumentation, turbine outiet diffuser.
MBA1QCUT06

The connection is used for performance measuremeant or trouble-shooting.

Conneclion for test instrumentation, iurbine outlet diffuser.
MBatQCUYOY

The connection is used for performance measurement or frouble-shooting.

This dacument is issued in Pulse,
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Thrx start up procedure is described below:
Start of venfilation and iubrication oil system.,

+  Start of start motor {o purge speed 1500 rpm.

- Wait for purge time to expire (time dependant on stack/boiler volume
At igrition, gas is fed to burner #26 where the spark plig ignites the gas. VWhen the ignition flame
Is indicating, {uat is fed to the all the burners for main igniton.
When main ignition fs indicating, acceleration to idfe speed, 8600 rpim, is started. Both the start
motor and the fuel firing is contributing te the acceleration. At 5600 rpm the start motor is switched
off. During run-up the bleed valves will close.
At dle speed the unit is synchronized.
The start up is finalised when the generator is synchronised and minimum continucus load s
obiained,

Continuous operation

Above 50% load, the axtraction air ffom compressar stage 3 is no longer sub atmospheric, and the
valves are therefore open. The gas turbine speed fs constant independent of load and within tha
permilted ambient conditions there is no flat rated output. The position of the compressor inlet guide
vane {IGV) at full load is dependent on ambient conditions, nominal apen below +30°¢ C and
continuously closed above.

The Joad is varied by cantrolling the compresser IGV, firing temperaiure and turbine exit temperature.
The first step in load decrease is {o close the compressor IGV, maintaining the firing temperature unti
maximal parmifted {urbing exit temperature is reached. At ambient above +30° C this situation ocowrs
at full load. The next step is to confinue closing the |GV untit it is Tully closed, maintaining the turbine
exit temperature by decreasing the firing temperature. Tha third and final step is {o further decrease
the firing temperature keeping the IGV fully closad. Load increase is parfarmed in the same way but in
oppasite order.

The gas turbine speed and load is operated from the automatic contral by means of the amound of
fuel entering the combustion chamber and the guide vane control. The conirol input is among ofher
the power demand and ambient air conditions,

Turbine stop

When shutting down the combustor, the gas turbine speed slowly decreasgs undil reaching the set
barring speed of the atactric starting mator {60C ppm}. Barring is then continued for 48 hours, so the
gas tusbine is cooled down. After this, the starting motor is stopped and the turhine is brought o
standst.

Barring
Barring at 600 rpm wilt ocour after a furbine trip or tusbine stop. Barring must be done otherwise the

i”; c ian for test inst ti turb et diff f; rotor and stator will have different temperature gradients. This can cause the rotor to get stuck.
g1 Dr:{]-]ec(t:lg; of lestinsirumentation, turbine outlet diffuser, £ | Barring will continue for 18 h at 600 rpm, but the gas tusbine can be restarted any fime during the
44 .MB 0 O.B . ) , g barring.

. The connection is used for perfermance measuremend or troubte-shoofing. -
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¥ the bareing at 600 rpm is not staried due to a failure and the rpm decreases ta befow 50 rpm within
10 minides the gas turbine has to coot down for 40h before restarling. This is knawn as barring
biock/siarting block.

Stand still

The turbine should be handsed ace, to packing/stand still instructions, See document 1CS26792 (GT1
doc. W9B0026E) —GT Storage and preservation

DISTURBANCES

5as turbine irip

A gas turbine trip intesrupts the fuel flow to the gas turbine. The gas turbine speed decreases until the
rpm is less than 700, affer that the gas turhine can be restarted. I nat a restart is performed the gas
turbine will start barsing at 660 tpm. The gas furbine can be restarted any time during the barring.

Generator breaker irip

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

Loss of power supply

Loss of AC supply to the unit frips the gas furbine. As the power supply ta the lube oif system is
continuous in case of an AC supply failure, this event doas nat afiect the safe supply of bearing oil.
The electrical starting syster is fed directly from the grid and is only zFected if the grid voltaga is
lost.

System faults

If there are any damages on combustar, furbine, comprassor of bearings, the system may not be
started or has to be shut down.

Also the start up pracedure may be interrupted if a combustion chamber fault ocours,

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

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

Other faulis

The gas turbine is dependent of its auxiliary systemns far preper function. These ate the ignition fuel,
the main fuel, the pitot fuel, the lube oil, the starfing system, the coaling/sealing air and the instrument
air. Faults in any of these systems ray restrict or inferrupt continued start up or aperation.

] Latesl wvision ATThive HEG
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TECHNICAL SPECIFICATION

Design criteria and standards

= Direction of shaft rotation Clockwise tocking gontra fiow

Dimensioniag data

» Pressure ratio 19,6:1 at ISQ-canditions

+ Mominal speed 6 600 rpm
< Rated flow 134 kgis
installation

‘The gas turbine is mounted an a single foundation frame next {o the auxiliary systems in which the
fube ol {ank is integrated. The front face of the gas turbine, opposite fo the auxiliary syslems has
been design especially far easy access during inspection.

As the different sections of the gas turbine is built up as removable modules, this also permiis sasy
access and fast simple mainfenance.

Cormponent data

Rotor weight {incl. blades) 7860 kg

Engine weight 28375 kg
Appsaut L mtnst rovinian Frchive HEG
2018
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Index of components
MBA10AEDRQS WMBATOCPOSS
GV 92 Puisatian combustor chamber 14
MBA1T0AVOCS MBA3CCQO05
ignition system 12 Fiame detector 14
MBA10CGD0G MBADCQH D
Axial displacement 12 Flame deleclor 14
MBATOCGO10 MBA10CS5005
Axial disptacement 12 Rotor speed 14
BA1T0CG014 MBAIOCSO10
Key phasaor 12 Rofor speed 4
MBA10CGO25 MBA10CS015
Axial displacement 12 Roftor speed 14
MBAT0CEO20 MBA10CS020
ISV position 12 Rator speed k2]
WMBAT0CFPO05 MBATOCS030
i, Pressure compressos infel 12 Rotor speed 15
MBATOCPO1) MBASOCTOOS
Pressyure compressor infet 12 Temp. bearing 1 radial 13
MBAIOCPOTS MBAIOCTO10
Pressure compresser discharge 13 Temp. bearing ¥ radial 15
MBA1OCPOM6 fABAT0CTOYS
Pressure comprassor discharge 13 Temp. bearing # thrust 15
MBATGCPO1T MBATDCTOZ0
Pressure compressor dischalge 13 Temp. bearing # thrust 18
MBAT0CFOZ0 MBA10CTO25
Frassure combuster chember 13 Temp. compressor inlet 15
MBA10CPO35 MBATOCTO2G6
Fressure disc 1 13 Temp. comipressar infet 18
MBA1QCPO40 MBA10CTO27
Dil. Pressure turhine exhaust 13 Temp. compressor infet 15
MBAT0CFD41 MBA10CTO30
Diff. Pressure lurbite exhzust 43 Temp. compressor oudiet 16
MBATQCPD42 MBA1TDCTO3Y
Diff Prassura turbime exhaust 13 Temp. compressor outlel 16
MBATOCFO45 MBATOCTO32
Pressure turbine exhaust 13 Temp. compressos outle! 16
MBATOCRO5G MBA1OCTO3S
Surge protection 13 Temp. stator fing 1-2 16
MBA1OCPO55 MBASOCTOA0
Surge protection 13 Temp. stalor sing 1-2 16
EABATOCPOGO MBA1QCTO45
Surge proleclion 4 Temp. stator ring 1-2 16
MBATOCP0E5 MBAOTTODED
Diff. press airinfake 14 Temp. stator ring 2-3 16
MBATOCPOZO MBAT0CTOSS
Diff. press air infake 14 Tewmp. stator ring 2-3 46
MBAIOCRO7S MBATICTOSD
Ziff. press air intake 14 Temp. stator ring 2-3 16
MBATOCFOBS $BA10CTOES
Pulsation combustor chamber 14 Temp, turbine casing 16
MBAOLFDI0 MBA10CTO70
Pulsation combusior chamber 14 Temp. vane seal stage 2 17
Angraved {otead edvisian Archive HEG
5;3&13%?&3;(2;‘%“ C) Added MBA10CG030, MBA1DCTO26, MBATCTO27 5100
Theckel and MBA10FT915. /2015-06-24 / BS T
Hretu Grgnvot 1CS157666

logaimen! and i e lifermation

Ve reselve 2 A5NeG in M

This document ig issued in Pulse.

A DU7 PA7A-3 GO0 MS Woed 97

Funer
SIERMERNS 2% 25)
Respons. dagt | Date Reg

SYSTEM DESCRIPTION OET 2015-G3-24 {DB101
MEAT0 Fiepaied oVt
GAS TURBINE SYSTEM B. Svensson BLOOD247
MBAIOCTOS0 MBAIOCTA70

Temp. vane seal stage 2 7 Temp. turtrne exheust 18
MBATOCTOS0 MBATOCT175

Temp. bearing 2 7 Temp. turbine exhaust 18
MBATOCTO35 MBATOCTICO

Temp. bearing 2 17 Temp, average stator ring 32 pat]
MBATOCT100 MBA1OFTS05

Temp. turbine exhaust 37 Temp. averaga stator ring 2-3 2G
MBATOCTI105 MBA1ZFTSI0

Temp. turbine exhaust 17 Temp. averags urbine exhaust 20
MBA1OCTTi0 MBATOFTI11

Temp. lurbine exhavst 7 Max to average turbine exnaust lermnp 20
MBAIOCT11S MBAIOFTE12

Temp. turbine exhaust 17 Min to averags turbine exhaust temp 20
MBATOCTI20 IMBA10CY0D05

Temp. turbine exhaust 17 Vibration bearing 1 19
MBA10CTH25 MBA10CYD10

Temp, lusbine exhaust 18 Viaration bearing 2 19
MBA10CT430 MBA10CY015

Temp, tutbine exhaust 18 Vibration bearing 2 14
MBA10CT 138 MBA10CY020

Temp. twrbine exhaust 18 Vibration bearing 2 19
MBAT0CTH40 MBA10CY025

Temp. rbine exhaust 18 Vibsation bearing 1 19
MBA1OCT45 MBA1NCYO30

Temp. turbine exhaust 18 Vibration bearing 1 18
MBA10CT150 MBATOFFB00

Temp. iurhine exhaust 18 Iniet mass fow 19
MBA{OCT155 MBA1OFPE0Y

Temp. lurbine exhausi 18 Pressure compressor outlel 12
MBA10CT160 MBATOFTS01

Temp. iurbine exhaust 18 Temp, compressor cutlet 20
MBA10CT165 MBA1OFT915

Temp, furbine exhaust 19 Temp, compressor infel 24

f«pp:_ovezi Latasd mvision ArThivg HG
s s Cj Added MBAT0CGD30, MBA1DCTD26, MBATCT027 9100
- and MBA1QOFT915, /2015-05-24 / BS proy
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SGT-800

Guif 125PF ~ SGT-800 Enhanced

Performance & Technical information

Doz, No.
Canfidaental

Rev. ind.

A

GTi o, Puge
X200341E 1{2)

™ third

v, use of di

P
© Slemens Industris! Turbemathingry B

tained therein,
Partian withol? express authensy is stdsily ferbidden,

We maere 21 fAghta in this cocument and in the nkarmatien

Gas Turbine Data - SGT-800 Enhanced

General identification

Type
Model
Applications

Number of shafts

Gas Turkine

Drive shaft position
Type of compressor
MNumber of compressor stages

Number of cotnpr. extractions:
Pressure ratio s
Nominal output (net) -
Nominal heat rate (net)

Nominal efficiency, (net) -
Nominal exhaust flow ...

Nominal exhaust témperature

Typc of lui-Binc :
Number of turbineg stapes

Turbine inlet temperature
Rotor weight (including blading)

Rotor constinclion

SE-512 83 FINSPONG, Sweden

Industrial

SGT-800

Simple eycle, Power Generation
Cogeneration cycle

Combined cvcle

i

Cold end
Axial flow:

- 15 gtages total (3 stages with

variable guide vanes)

" 5 (3vd, 5th, 8th; 10th and 15th stage)
21.9:1 (at ISO and N.G. fuel)

52,8 MWe (at ISO and N.G. fuel)

© 9287 kKIkWh (st ISO and N.G. fuel)

18,8 %
138 ks (at IS0 and N.G. fuel)

550 °C (at 180 and N.G. fuel)

Axial flow

3 (Stage 1: Film ceoled; Stage 2. Convection
cooled; Stage 3: Non-cocled)

£237,6 °C (average thermodyn. mixed gas temp.)
7200 kg

Flectron beam welded compressor, bolied tarbine dises

Siemens industiial Turbomachinery AB

laned om  X200D0RE'G

Author NFECH. S
Appr.

Ooc. Kind  Dato sheet
Date Z044-10-06

&‘r\s



Yo resove aff ighls in s domument and in the Information
© Siaraans Industrial Turbomachinery AS

contained tharein. Reprodustion, bse of Sisdgsure ko third
Pariias without exoress authority it siicty forbidden.

g}

[}/

Farformance & Technical Information

SET-300

Dae. Ne.

Rev. fad.

A

GTE N, Page
K200341E 2(2)

Nominai rotor speed

Thrust bearing type
Journal bearing type
Nominal thrust load
Type of combustor

Number of burners
Buyners type

SEG12 O FINSPONG, Swedah

6600 1mn
[after gear (4-pole) = 1500 rpm}

Tilting pad {forced lubrication)
Tilting pad {forced lubrication)
200000 N

Single, annular combustion chamber
Low emission vadant, dry

30

Single fuel or dual fiel

Sigrnens Indusiniat Tutbemachinery AT
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1 INTRODUCTION

GBL-001-F-141-003
Noise emissions guarantee test

Rev A01

Page 4 of 9

Per Schedule 4 Plant Tests, Section 5.4.3 of the Construction Contract of Gulf MP
12SPP Cogeneration project, the GBL power plant shall be in compliance with the

Performance Guarantees in Part 2 Table 2.3 Noise Emission of Schedule 3.

2 OBJECTIVE OF THE TEST

The objective of the test is to demonstrate that the GBL Project is in compliance
with the specified near field and far field noise emissions guarantees.

3 GUARANTEES

When the GBL Power Plant is operating between Off-peak to Peak, the following
noise emission limits will not be exceeded

ltem

Parameter

Units

Value

Near field noise guarantee The surface sound
pressure level averaged over the measurement
surface at a distance of 1 meter from the respective
equipment acoustical enclosure at 1.5 m above
ground shall not exceed

dB(A)

85

Far field noise guarantee The sound pressure level at
Power Plant boundary and 1.5 meters above the
ground shall not exceed

dB(A)

70
Leq(24)

Near field noise guarantee of safety valve silencers
and start up vent valve silencers as well as steam
turbine bypass valves The sound pressure level at a
distance of 1 meter from the safety valve silencers
and start up vent valve silencers as well as steam
turbine bypass valves shall not exceed

dB(A)

95

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

Test# | Test Load Duration Test Items
1 Combustion turbine Base load: at least Leq 30 Near field noise
operating at normal plant | sec or longer to establish measurement
operation (Base load and representative equipment throughout the Plant at
Part load) noise emission locations normally
occupied by personnel
and in the vicinity of
equipment (see
paragraph 4.1).
(Operational & BQG)
2 Transient plant operation Start up vent valve
- During any plapt start measuremept, Leql0 sec Near field noise
Base load combustion Steam turbine bypass
turbine operation with the | measurement Leq10 sec measurement of safety
ST bypassed and with Valv§ silencers, start
steam let down to process up S}lencers and steam
turbine bypass valves
Actuate safety valves by Safety valve measurement, (See paragraph 4.2)
operation close to normal | Leq 10 sec '
operating pressure
3 Combustion turbine Far field site boundary
operating at normal plant noise measurement
operation (Base load and (20 measurements
Part load) locations agreed upon
between contractor
24 hrs x 5 days and owner) as Leql
hr, Leq24,1.90,Ldn,
Lmax (see paragraph
4.3)
Notel
Operational & BG,
BG as Leq5 min only

BG = Back ground

Notel:

20 measurement locations will be decided after discussion between Owner and
Contractor considering actual site conditions.
Map showing the measurement locations will be provided before noise test once the
measurement location are identified.

Copyright © Poyry Energy Ltd.
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NOISE EMISSION GUARANTEE TEST

The noise emission guaranty test will be performed according to ISO 3746
procedure and Thai Standard. The following sections described the test procedures
to be followed in conducting the noise guarantee test.

Near Field Noise Measurement- Respective Equipments

Operational Noise .The average A-weight sound pressure level at one (1) meter
horizontal distance from major surface of the respective equipment or acoustic
enclosure at an elevation of one point five (1.5) meter above ground level (such
areas shall normally be accessible/occupied by personnel) will be determined . The
near field noise will be measured for the following equipment, which are normally
occupied by personnel for plant operation. Detail coordination of measurement
locations to be discussed and will be identified on the plant layout.

1.) GTG11 & HRSG 11

2.) GTGI12 & HRSG 12

3.) STG

4.) BFW pumps

5.) MCW pumps

6.) ACW pumps

7.) CCW pumps

8.) Condensate pumps

9.) Cooling tower fans

10.) Air compressor package

11.) Fuel Gas compressor package

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

N
1 Z 0.1xL
LP\‘:]A =10><lﬂg EK 10 Peg dB
i=1

Where,

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

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

N= the number of microphone position

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

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

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

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

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

Far Field Noise Measurement-Site Boundary Noise Measurement

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

Far field noise along the site boundary will be measured at 1 hr interval over
twenty-four (24) consecutive hours to establish the 24 hr-weighted equivalent sound
pressure level (Leq24) and 90 percentile sound pressure level (L90). Measurement
shall be made during 5 days periods of normal Power Plant operations- Peak and
Oft- peak (Peak may not equal to base load depending on IU demand).

Background for far field noise measurement. Background noise will be measured at
5 minute/locations (Leq5) on the date without power plant operation. The equivalent

Copyright © Poyry Energy Ltd.
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sound pressure level, Leq24 after applying correction for background noise level
will then be compared with the standard of 70 dB(A) as specified in the Notification
of National Environment Board No.15 (BE 2540)

5 INSTRUMENTATION

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

Details of the sound level meters and its calibrator are shown in Appendix 1.

Copyright © Poyry Energy Ltd.
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Attachment 1
(To be advised)

Copyright © Poyry Energy Ltd.
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ICS OPERATIONS AND MAINTENANCE MANUAL

PROJECT NAME Ban Lane Power Plant
OWNER Gulf MP

CONTRACTOR NAME Toyo Engineering Company
P/O NUMBER GXEF001

ICS JOB NUMBER 12915

ICS DOCUMENT NUMBER 12915-DOC024

LOCATION Rayong,Thailand
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MODEL NUMBER 3CFC-363632-22

This Industrial Cooling Solutions, Inc. (ICS) Operations and Maintenance Manual will provide you with valuable
information about your ICS cooling tower.

Included in this manual are:

el iias e N e N

Operating Procedures

Maintenance Instructions

Troubleshooting

Data Sheets

Spare Parts List (for 2-years operation)

Cooling Tower Equipment Specifications
General Arrangement and Installation Drawings
Lubrication List

ICS provides our clients with full-service cooling tower services. We hope you will see the pride we put into our

towers and look to us for all of your future cooling tower needs. We specialize in new and rebuilt cooling tower

engineering and construction along with repair and comprehensive maintenance of existing cooling towers.
We are a preferred distributor for top name-brand cooling tower components and receive discounted OEM
pricing with most vendors.

Whatever your cooling tower need, ICS is your committed partner in cooling.

Sincerely,

Timothy Bozic

President

Industrial Cooling Solutions, Inc. (ICS)

1CS USA Office ICS Thailand Office

NOTICE TO USER

READ THIS ENTIRE MANUAL BEFORE OPERATING THE TOWER.

Every effort has been made to ensure that the information in this manual is complete, accurate, and
up to date. Industrial Cooling Solutions (ICS) assumes no responsibility for the result of errors beyond
its control.

Adequate knowledge of the operation and maintenance of the cooling tower and its components will
ensure efficient and safe operation. Users should familiarize themselves with the construction,
operation, and maintenance of the cooling tower and its components. Failure to do so may cause
poor performance, unnecessary equipment failure, and downtime.

1CS USA Office ICS Thailand Office

1457 Ammons Street, Suite 206, Lakewood, CO 80214 9" Floor Serm-Mit Tower, 159 Sukhumvit 21, Asoke Road
Tel. +1 (303) 462-2000, Fax. +1 (303) 984-2699 North Klongtoey, Wattana, Bangkok, 10110
www.h2ocooling.com Tel. +66 (0) 2260-6598, Fax. +66 (0) 2260-6599

1457 Ammons Street, Suite 206, Lakewood, CO 80214 9" Floor Serm-Mit Tower, 159 Sukhumvit 21, Asoke Road
Tel. +1 (303) 462-2000, Fax. +1 (303) 984-2699 North Klongtoey, Wattana, Bangkok, 10110
www.h2ocooling.com Tel. +66 (0) 2260-6598, Fax. +66 (0) 2260-6599
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[ A concrete superstructure.
[ A water distribution system consisting of a header to each cell with lateral piping and nozzles
above the fill sections.

APPENDIX A — Cooling Tower Equipment Summary
APPENDIX B — Recommended 2-Year Operational Spare Parts
APPENDIX C — Lubrication List

[ A heat exchange medium (the fill) made up of a matrix of PVC material.
[ Abasin to collect the cooled water and direct it back to the circulating pumps. APPENDIX D — Selected Arrangement Drawings
[ Fansto move the air necessary for proper heat exchange. APPENDIX E — Mechanical Equipment
[ Drift eliminator medium to prevent water droplets from escaping from the tower in the air flow. 4 El-Fan
4 E.2-Motor

4 E.3-Vibration Switch
4 E.4-Reduction Gear Drive
¢ E.5-Drive Shaft
APPENDIX F — Cooling Tower Components

Operation of the tower centers on exposing warm water to moving air, to affect an evaporative, or
latent, heat transfer. This heat is dissipated into the atmosphere. Keep the tower clean and the water
distribution uniform to obtain continued maximum cooling capacity. Do not allow excessive deposits of
scale or algae to build up on the fill media or the drift eliminators. Keep all nozzle orifices free of debris
to assure correct distribution and cooling of water. 4 F.1-Fill & Drift Eliminator
4 F.2-Nozzle

The water to be cooled is transported to the distribution system by riser pipes external to the tower.

Water flows from the risers into a horizontal distribution piping system. From there it flows into the

lateral pipes and exits through nozzles. These nozzles distribute the water over the fill medium.

Before the air flow is permitted to exit through the top of the tower, it must pass through the Drift
Eliminators. These are simply a block of material shaped to cause the air to change directions and thus

1CS USA Office 1CS Thailand Office ICS USA Office ICS Thailand Office
1457 Ammons Street, Suite 206, Lakewood, CO 80214 S1- 9™ Floor Serm-Mit Tower, 159 Sukhumvit 21, Asoke Road 1457 Ammons Street, Suite 206, Lakewood, CO 80214 9" Floor Serm-Mit Tower, 159 Sukhumvit 21, Asoke Road
Tel. +1 (303) 462-2000, Fax. +1 (303) 984-2699 North Klongtoey, Wattana, Bangkok, 10110 Tel. +1 (303) 462-2000, Fax. +1 (303) 984-2699 North Klongtoey, Wattana, Bangkok, 10110

www.h2ocooling.com Tel. +66 (0) 2260-6598, Fax. +66 (0) 2260-6599 www.h2ocooling.com Tel. +66 (0) 2260-6598, Fax. +66 (0) 2260-6599



STANDARD OPERATING PROCEDURE INTRODUCTION

provide impact surfaces which prevent water droplets from being carried out of the tower with the air
flow.

The falling water is caught by the cold water basin, which then directs the flow back through pump
screens to the circulation pumps. The normal water level in the tower basin is about 12" (305 mm)
below top of curb. Adjust make-up water supply to maintain this water level.

The capacity of a tower to cool water to a given cold water temperature varies with the wet-bulb
temperature and the heat load on the tower. As the wet-bulb temperature drops, the cold water
temperature also drops. However, the cold water temperature does not drop as much as the wet-bulb
temperature. A tower does not control heat load. The quantity of water circulated determines the

W ]

ARNING * cooling range for a given heat load. The hot and cold water temperature increases with higher heat
loads.

All electrical, mechanical, and rotating machinery present a potential hazard, especially for those not Wet-bulb temperature: The temperature indicated by the wet-bulb thermometer of a sling or

familiar with their design, construction, and operation. Adequate measures should be taken with this mechanically aspirated psychrometer. Also, an indicator of the capacity of the ambient air to receive an

equipment to both safeguard the public from injury and to prevent damage to the equipment and its amount of water vapor and heat.

associated systems.
Cooling range: The temperature difference between the hot water coming into the cooling tower and
The operation, maintenance, and repair of this equipment should only be performed by qualified the cold water leaving the tower.
personnel. All such personnel should be thoroughly familiar with the equipment, the associated
systems, and controls, and all procedures dealing with the installation, operation, maintenance, and
repair of this equipment to prevent personal injury and/or property damage.

Lock out and disconnect all electrical power before attempting to service the cooling tower.

ICS USA Office ICS Thailand Office ICS USA Office ICS Thailand Office
1457 Ammons Street, Suite 206, Lakewood, CO 80214 _3. 9™ Floor Serm-Mit Tower, 159 Sukhumvit 21, Asoke Road 1457 Ammons Street, Suite 206, Lakewood, CO 80214 2. 9™ Floor Serm-Mit Tower, 159 Sukhumvit 21, Asoke Road
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STANDARD OPERATING PROCEDURE

INSPECTION

All operating components must be inspected before they are placed in operation. Specifically check all
of the following:

1. Inspect all safety devices and interlocks to insure they are wired and functioning correctly.
Safety devices such as the reduction gear oil level or flow switch (if supplied) or the vibration
switch/monitoring system must never be bypassed to expedite a start-up.

2 Check drive shaft alignment. Re-align, if necessary.

3. Check tightness of bolts that attach support frame of reduction gear (fan drive) to the tower
structure.

4. Check tightness of bolts at fan cylinder joints and anchorage.

5. Check tightness of the following bolted joints in the fan and drive assemblies:

a. Fan hub clamp bolts.

b. Fan hub cover bolts.

c. Reduction gear and motor mounting and alignment bolts.
d. Drive shaft coupling and guard bolts.

6. Check reduction gear oil for sludge or water by draining off and testing a sample. Check
reduction gear oil level at the filling sight glass of level gauge outside of fan stack. Add oil as
required.

7. Rotate fan by hand to be sure of free clockwise rotation and a tip clearance of %”-1 %” (19mm-

38mm) when viewed from above.
8. Lubricate the motor according to motor manufacturer's instructions.

9. Check the fan pitch, per manufacturer’s manual. Then test run each fan separately for a short
time (less than five (5) seconds). Check for excessive vibration or unusual noise. If either is
present, see Cooling Tower Troubleshooting on the following pages of this manual.

Depending on the power demand and the ambient temperature, it may be necessary to adjust
the fan pitch. Please note that more power is required to drive the fan without water flow
turned on the tower than water flow with normal heat load.

10.  Check functioning of make-up water supply, blow-down, drain and outlet valves.

NOTE: It is recommended that all readings be noted in a logbook. Items #1, #5 and #6 are to be
made before each start-up.

If starting in cold weather, follow procedure outlined in Cold Weather Startup.

STANDARD OPERATING PROCEDURE

PRE-STARTING PROCEDURE

Follow all operating procedures to ensure extended life of your ICS cooling tower. For any situations not
covered in the manual, call Industrial Cooling Solutions Inc. (ICS) direct in Lakewood, Colorado, USA at

+1 303-462-2000 or visit www.h2ocooling.com. Please reference the ICS tower model number and order
number listed in the introduction letter regarding questions concerning this tower or upon ordering of
spare parts.

FIRST TIME WATER IS TURNED ON (FANS ARE NOT OPERATING)

Fill the cold water basin and circulating water system slightly above the operating water level to allow
for drawdown. When filling the water system, make sure to close all riser valves to prevent over-
pressurizing on the hot water distribution system and open bypass line valve.

1. Start-up the circulating water pumps. Under no circumstances should water from the first start-
up be fed to the cells since this water is dirty, may contain debris, and is likely to block the
nozzles. The water must bypass the tower and must be pumped through the circuit for a
minimum of one full cycle through the circulating water system in order to clean the circuit.

2. Maintain observation on the water level in the basin to prevent overfilling if the sump screens
were to clog with debris.

3. After the initial flush, the pumps are to be stopped, and the basin emptied and cleaned out.
4. Repeat this process until all significant debris has been removed.
5. Once the basin has been refilled, the tower is ready to go into operation.

6. Refer to Starting Procedure to start the cooling tower.

SAFETY

While any portion of the tower is shut down, barricade any access openings or fan stack openings during
the shutdown period. While inspecting or maintaining any section of mechanical equipment, lockout
motors at fan disconnect box with proper procedures guaranteed to prevent accidental unlocking.
Follow all OSHA, and/or other governing regulations and standards including use of safety harnesses
where appropriate.

CLEANING
Remove any debris or trash from the distribution system and fill. After circulating water is flowing,

visually inspect the system for any clogged nozzles. Remove any sediment from the cold water basin,
sump and pump screens.
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STANDARD OPERATING PROCEDURE STANDARD OPERATING PROCEDURE

RE-STARTING AFTER A STOPPAGE UNDER NORMAL CONDITIONS STARTING PROCEDURE
L Preliminary checks FIRST TIME WATER IS TURNED ON (AFTER THE TOWER HAS BEEN DOWN)
a. Check gearbox oil level.
b. Check for freedom of rotation. If the cooling tower basin has not been drained, cleaned or work performed on the cooling system, use
c. Check water level in basin. Standard Startup Procedure. Otherwise, follow the procedure for first time filling of the basin in the First
d. Check that no extraneous material is present in the cells. Time Water is Turned On section.
e. Check that the vibration switch/monitoring system, oil level/flow switch is energized.
‘ ) , STARTING
2. Operation: To run the tower, proceed in the following manner:
a. Turn water on to cells (1) (2). When starting the flow of water be sure to slowly open the valves ("throttle" the valves). This will
b. Turn fan motors on. ensure that the flow of water starts evenly and does not over-pressurize the system. Starting the
system in Full or 100% on position of the control valves may result in damage to the tower
components.
NOTE: (1) Water flow without fan operation may result in splash-out from basin. Check the equilibrium of water distribution between the cells. By nature this system is self balancing and
(2) Regulate water flow at riser valves as necessary to prevent water hammer and over so all cells should receive approximately the same amount of water.

pressurization of the hot water distribution system.
Verify that the design flow is not exceeded. This can be accomplished by monitoring of the circulating
water pump KW versus the pump curve. Contact Industrial Cooling Solutions Inc. Engineering
Department if greater than design water flow is necessary.

Check all mechanical equipment to insure no foreign material is obstructing movement of the fans.
Start each fan separately, monitoring any excessive vibration. Excessive vibration will trip the vibration
switch/monitoring system and shut down fan motors. To check operation of vibration switch, follow the
instructions provided by the vibration switch/monitoring manufacturer.

[ Should the vibration detecting system be inoperative, contact ICS.

[ Should there be excessive vibration, the cell number should be noted and ICS service
department notified.

[ After five minutes of operation, recheck the reduction gear oil levels.

The fan pitch should be set to approximate design brake horsepower at full heat load and design
conditions. If all operating criteria including wet bulb and heat load are near design, the fan brake
horsepower can be checked. After 30 minutes of operation, the gear oil will be at proper temperature to
allow checking of motor wattage, or voltage and amperage; this will allow for calculation of brake

horsepower.
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STANDARD OPERATING PROCEDURE

WINTER OPERATING PROCEDURE
GENERAL

The ICS counterflow cooling tower is specifically designed to reduce icing problems during cold weather
operation. The only area in direct contact with entering air is the air inlet opening. All other
components are within the tower and protected as long as the tower is supplied with substantial
operating heat load. If no heat load is available, the circulating water should be bypassed directly to the
cold water basin or if not equipped with bypass capability, shut down totally.

Water flow rates to the tower must be maintained at the highest normal operating level. This is to
ensure full warm water wash of the internal components.

Any formation of substantial size icicles hanging from the bottom of the fill can result in damage to the
fill material and potentially structural components in the air inlet.

COLD WEATHER STARTUP (TEMPERATURES BELOW 40°F (4°C))

With initial startup of the entire tower or individual cells, general procedures as outlined earlier should
be followed. In addition, the procedure should include:

[ Check the hot water distribution piping system for all nozzles at full flow (see Cooling Tower
Troubleshooting section if any nozzles are clogged).

[ Visually inspect the fan and drive shaft for any ice buildup. Startup with ice on the fan blades or
drive shaft can cause an imbalance and lead to damage.

Start water flow prior to any other startup. Should there be any ice buildup on the mechanical
equipment; the warm air vapor must be allowed to completely melt the ice prior to any other
equipment startup.

COLD WEATHER STARTUP PROCEDURE

The cold water temperature should be maintained at 55°F (12.8°F) or greater. The temperature should
be monitored every four to six hours during critical dry bulb periods.

When the water temperature fall below 55°F (12.8°F), the following steps should be taken:

1. Fans should be shut down, one at a time one at a time as needed to maintain cold water
temperatures above 55°F with one fan unit off; shut off both fans.

NOTE: With fans off, splash-out may occur from the air inlets.

STANDARD OPERATING PROCEDURE

NORMAL OPERATING PROCEDURE

After the tower has been placed in full operation, all systems must be monitored on a regular basis.

Log sheets should be maintained regarding inspection of the cooling tower systems. Items to be
included on the log sheets are as follows:

Each cell should be given a specific number and I.D.

Gears, motors and drive shafts should have an individual I.D.
Date and time of inspection.

Normal basin water level.

== = =

All cooling tower systems are to be checked daily. Items that must be checked include:

[ Reduction gear oil level for each cell.

[ Fan motor operation, i.e. if the fan is at half speed, full speed or off for each cell. If the fan
motor is off, plant operation should be checked for any reasons as to why. If the motor should
be on or at half speed, further investigation must be made.

[ Observe drive shafts for radial imbalance, unusual movement or any excessive vibration.

[ Electrical conduit on top of the tower should be visually checked for any excessive corrosion or
breaks.

[ Access hatches on fan deck should be closed.

[ Any excessive noise in either motors or fans should be noted and reported.

[ Water flow observed in the air inlet area should be noted as either normal or abnormal. Areas
with excessive flow or with very little flow should be noted and reported.

The tower can be operated under normal conditions with the Cold Water Temperature being above 55°F
(12.8°C) consistently throughout a 24-hour day.

NOTE: The cooling tower will not control heat load. The flow rate of water circulated through the tower
will determine the temperature range of cooling in conjunction with a given heat load. Hot and cold
water temperatures will increase with higher heat loads.

The hot water returning to the tower shall not exceed 140°F (60°C) to prevent permanent damage to the
PVC cooling tower components.
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STANDARD OPERATING PROCEDURE STANDARD OPERATING PROCEDURE

SEVERE WEATHER PREPERATION 2. In climates where cold water temperatures fall below 55°F (12.8°F) with all fans off, the tower
should be equipped with closure tarpaulins. These are to be installed at the air inlet opening on

This section attempts to give instructions for minimizing cooling tower damage in the event that severe the windward side of the tower. With the tarpaulins in place, the same reduced speed and

weather may affect the cooling tower. Depending on the severity of the weather and unpredictable shutdown fan procedure above should be followed.

outcomes, ICS offers this basic advice to secure a cooling tower. It is always prudent to protect human 3. The same inspection method should be followed as under pre-starting procedures. In addition,

life above any property. visual inspection of the air inlet area should be made during the coldest hours of the day.

4. Any ice buildup on the perimeter columns or the bottom of the fill should be noted and
frequently monitored. If ice buildup becomes excessive, begin shutdown procedure as noted
above. Do not in any case try to physically remove or strip the fill or adjacent concrete structure
of ice. Melting will leave components in good condition. Physical removal of ice will generally

In the event that severe weather damages the cooling tower, ICS is prepared to assist with any and all
cooling tower needs pre or post-storm. We are known first responders that successfully repair any and
all makes of cooling towers.

BASIC PRE-STORM PROTOCOL cause more damage.
5. Reverse Operation:

* Shut off electrical supply to the mechanical equipment and lock out. . . . X .
a. If the mechanical assemblies supplied with this tower are not capable of reverse

* Secure fans by tying one or more blades securely to the cooling tower structure. X i X
operation, see documentation supplied by the motor starter and controls vendor for

* High winds resulting in free-spinning blades can strike the fan-stack resulting in damage.
* Consider fan stack tie down with cables tied to the cooling tower structure.

further information.

«  Remove or secure loose items on or around cooling tower. b. If the mechanical assemblies supplied with this tower are capable of reverse operation,

see documentation supplied by the motor starter and controls vendor for further

Industrial Cooling Solutions is here for you rain or shine. The ICS Disaster Recovery Team is one of the information. Reversing motor rotating direction will reverse fan direction and push air

best in the industry and available 24/7 to help you with all of your cooling tower needs. Contact the down through the tower components from the fan stack through the air inlet. This will
cooling tower experts directly in Lakewood, Colorado, USA at +1 303-462-2000 or visit push warm air to the air inlet opening for melting any ice accumulation.

www.h2ocooling.com.
g c. Reversing procedure (if applicable) should be performed only as a last resort. The

reversing mode of operation should be monitored continuously. Reverse operation
should be used only on those cells with severe ice buildup and systems capable of
reverse operation.

d. The reverse mode should be activated for a maximum of 20 minutes while monitoring
for any ice build-up on fan equipment and excessive power consumption.

NOTE: Do not exceed maximum number of starts/hour recommended by motor
manufacturer.

6. Flow water fifteen minutes with the fans shut off to prevent ice buildup in the plenum area.

7. Prior to restarting fans in either normal or reverse directions, fan blades must be visually
rechecked to ensure there has been no ice buildup.

¢ Please allow at least two minutes between forward and reverse operation. It is acceptable
to begin reverse direction when the fan is free-spinning in the forward direction. The nearly
zero-speed torque applied to the mechanical equipment is not excessive.
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STANDARD OPERATING PROCEDURE STANDARD OPERATING PROCEDURE
SHUTDOWN PROCEDURE

2. If the length of shutdown is over one month and conditions are humid, the oil in the reduction gear FAN MOTORS AND REDUCTION GEARS
should be checked. If excessive water is present in the oil, the oil should be changed to avoid
emulsion. Each cell, which is out of operation for periods in excess of one week, should be started

Stop all fan motors and energize space heaters, if applicable.
and run each week for at least ten minutes to reduce the danger of rust forming on gear elements
above the oil level. When the tower is shut down, operate each fan at half or full speed for a 20-minute (minimum) period

monthly during any extended shutdown.
For extended shutdown over one month, Shell VS| or other rust inhibitor should be added to the

gear oil. See Appendix C for further information. The reduction gear vent line should be closed with
a plug at the end of the vent line outside of the fanstack. This will keep a rust-inhibiting vapor inside

CAUTION: Always make sure fan is free to rotate. Schedule fan runs in winter only after
the box to prevent rust from forming above the oil line. Ensure space heaters on motors, if

supplied, are energized and operating. Refer to mechanical equipment manufacturer’s manual for
additional instructions.

visual inspection. Manually rotate motor shafts (15 revolutions) monthly if power is
temporarily unavailable.

CIRCULATING WATER PUMPS
Stop all pumps or close all valves to the hot water distribution piping system.

In above 2°C (35°F) weather, non-fire retardant portions of the tower can be protected from fire by
operation of the wet down system, if your tower has this installed, or by running one circulating water
pump during no load periods. If all pumps must be stopped, auxiliary methods of continuous tower "wet
down" may be utilized for improved fire protection. Alternate wetting and drying of the tower materials,
wood, etc., is somewhat destructive. Caution: DO NOT wet down tower or circulate cold water over the
tower when outside temperature is below freezing.

MECHANICAL EQUIPMENT

1. Prior to shutdown, all flow control valves should be left open as wide as possible. This will help
reduce any excessive vacuum that would result from back siphoning effects. Back siphoning could
result from improper sequencing between pump and tower supply valve closing procedures.
Normal procedures would be to start closure of cooling tower supply valves first. At approximately
60-90% full closure, the discharge pumps can be shut off. The cycle and sequence depend on valve
and pump design and the amount of time required for full valve closure.

During shutdown periods all external bolts, including stairway, ladder, hand rail bolts, etc., should be
checked and tightened if loose. The mechanical system could vibrate if bolts are not tight between
motor and gear supports and the tower concrete superstructure.
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STANDARD OPERATING PROCEDURE

Care must be taken to avoid chemical attack on the concrete of the basin and cooling tower
superstructure as well as to prevent scale build up on the tower components.

The tower materials have been selected in consideration of water analysis included in the specifications.
The following commentary about water quality in cooling towers should assist the cooling tower
engineer with maintaining the appropriate water quality for the tower.

Precautions must be taken in order to avoid water quality problems affecting the tower performance or
operation. Specifically, attention needs to be directed to the following:

[ Scale formation and other deposits.

[ Formation of algae or excessive microbial activity.

[ Corrosion.

[ Chemical attack on the tower components.

WATER QUALITY LIMITS
Circulating water quality should be monitored on a daily basis and maintained with the following limits:
Minimum = Maximum

Langlier Index -0.50 +0.50

pH 6.5 7.5

CaS04 (ppm) 1800

SiO2 (ppm) 100

Total Suspended Solids (ppm) for high-efficiency 200ppm with continuous bio-control
low fouling fill (Brentwood OF21 or similar) 50ppm with poor bio-control

It should be noted that suspended solids in the circulating water must be fine granular solids and that
there are no oils, fats or fibrous solids present.

CHEMICAL TREATMENT

In most cases, chemical treatment is required to prevent scale formation and corrosion. Sulfuric acid or
one of the polyphosphates is generally used to control calcium carbonate scale. Various proprietary
materials containing chromates, phosphates or other compounds are available for corrosion control.
When water treatment chemicals are required, the services of reliable water treatment companies
should be obtained.

Slime (a gelatinous organic growth), algae (a green moss), and many other microbes and fungal spores
may grow in the cooling tower. A large variety of biocides, algaecides or slimicides are available for
treatment of these conditions. Compounds containing copper or chloride should be used with caution to
prevent damage to metal or wood compounds in the system.

STANDARD OPERATING PROCEDURE

WATER TREATMENT

Blow-down, or bleed-off, is the continuous removal of a portion of the water from the circulating
system. Blow-down is used to prevent the dissolved solids from concentrating to the point of forming
scale. The amount of blow-down required depends on the cooling range (the difference between the
hot and cold temperatures) and the composition of the make-up water (water added to the system to
compensate for losses by blow-down, evaporation and drift). The following calculation shows the
amount of blow-down required to maintain different concentrations of the circulating water with
various cooling ranges:

A material balance on the water flow yields:

1. Makeup (MU) = Blow Down (BD) + Evaporation (EV) + Drift Rate (DR)

MU =BD +EV + DR (equation 1)

2. Evaporation (EV) = Range (RA) * (0.00095)

EV = RA* (0.00095 equation 2
q

3. A material balance on the amount of dissolved solids in the system yields:

3a. | Where X% is the percentage of the flow which is dissolved solids

NC is the number of cycles or “concentrations” of dissolved solids in the blow-down and drift

X% * MU = X% * NC * (BD+DR) (equation 3)

This gives:

MU = NC * (BD+DR) (equation 3a)

4. Substituting equation 2 and 3a into equation 1 and solving for the blow-down rate gives:

NC * (BD+DR) = DR + BD + 0.00095 * RA (equation 4)

5. 0.095 * RA
BD (%) = ———— - DR (%) (equation 5)
(NC—1)

6. Thus, utilizing equation 5 above the blow down rate, as a percentage of circulating water flow,
can be determined at various concentration levels. An example of which is shown below.

Example: 20,000 GPM circulating rate, 24°F cooling range, 0.03% drift rate. To maintain three
concentrations, the required blow-down is:

0.095 * 24
BD (%)= ————— -0.03% = 1.11%
(3-1)

or 0.0111 x 20,000 gpm = 222 gpm
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MAINTENANCE INSTRUCTIONS

PRE-OPERATION MAINTENANCE INSTRUCTIONS

The following instructions are a CHECK LIST for the Owner to provide proper care and maintenance of
tower components after tower completion until commercial operation.

COMPONENT INSTRUCTIONS DOCUMENTATION

1. Motors Manually (or by power) rotate motor shafts a.) *
weekly, at least 15 revolutions, until commercial
operation. Check Motor Data section for
lubrication requirements to ensure warranty
remains intact. (Note: Owner, immediately prior
to commercial operation, to remove bearing
grease, clean bearings, and re-grease if Owner
determines this is necessary.)

2. Fans Prior to commercial operation and at intervals not  a.) *
exceeding 6 months thereafter, check tightness of
fan blade clamp hardware.

3. Drive Shafts Check drive shaft coupling every 6 months for a.) *
cracked bushings, looseness of bolts, and
misalignment.

4. Gears a. Operate each fan (half speed and/or full speed)  a.) *
for a three (3) hour minimum period monthly or
recoat all interior surfaces of reduction gear with
oil. Make sure oil level is at full mark at the
reduction gear and that the external sight glass full
mark will correspond with the full level at the
housing sight glass of the reduction gear.
Note: Schedule fan runs during winter after visual
inspection to avoid possible unbalance from ice or
snow that may have previously accumulated on
fan.
b.) Maintain log sheets of daily inspection of gear  b.) *
oil line sight gauge to ensure proper oil level.

*Owner to maintain log of this activity.

STANDARD OPERATING PROCEDURE

FOAMING

Foaming sometimes occurs when a new tower | put into operation. This type of foaming generally
subsides after a relatively short period of operation. Persistent foaming can be caused by the
concentration of certain combinations of dissolved solids or by contamination of the circulating water
with foam causing compounds. Increasing the blowdown can sometimes minimize this type of foaming,
but in some cases foam depressant chemicals must be added to the system. Foam depressants are
available from a number of chemical companies.

IRON

Please note that if the level of iron in the circulating water quality is high it should be controlled to
<0.5ppm to prevent deposition and microbiological induced corrosion. A reputable water treatment
company should be consulted to advise on suitable limits, treatment regime and controls for the system.
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MAINTENANCE INSTRUCTIONS

Do not climb on the blades or to use them as scaffolding support or a working platform. The blades must
be kept clean in order to avoid unbalancing and vibration that may give rise to deterioration of the
rotating parts.

For the same reason, do not keep a fan operating when one or several blades have been accidentally
damaged. In case of vibration or motor shutdown due to electrical overload, check that the angle of the
blades has not changed and is identical for each blade.

Basin: the air going through the cooling tower deposits a certain amount of dust/dirt which settles in the
basin and causes the formation of a muddy deposit which must be regularly removed.

The frequency of this cleaning obviously depends on the quantity of dust contained in the air in the
cooling tower In general, cleaning once a year should be done at a minimum.

In the case where, besides the air dust, the operating conditions cause additional materials to settle,
more frequent cleaning will be required. Such additional material may enter the system either from the
make-up water or by the cooling process.

Fan Stack: the fan stack is subjected to vibratory forces inherent to the fan (they generally cannot be
measured without instruments). It is necessary to check the tightness of the fan stack bolts at least
every 3-6 months.

Fill: the fill media should be inspected on a regular schedule based on the quality of the water that is
being circulated. The inspection should include the removal of a piece to determine if algae or mud is
building up. If algae growth is detected, please contact your water treatment company to control the
problem. If the buildup is significant, it may be necessary to remove the fill media and clean or replace
it. Please contact ICS for assistance should this become necessary.

The causes of deterioration of the fill are generally of the following nature:
[ Those attributable to the quality of water.
[ Those attributable to deposits and water overloads, (i.e. ice).
[ Those attributable to high water concentrations resulting from a defect in the water distribution
system (broken pipes or nozzles).
Reduction Gear: make daily and monthly oil checks. Inspect internal parts during seasonal oil change.

Painting: periodically clean and, if necessary, recoat all metal parts subject to corrosion.

Note: Once during every shift it is advised to make a general inspection of the tower.
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MAINTENANCE INSTRUCTIONS
PERIODIC MAINTENANCE INSTRUCTIONS
UNIT MAINTENANCE

Well-maintained equipment gives the best operating results and the lowest maintenance cost. We
recommend setting up a regular inspection schedule to insure effective operation of the cooling tower.
ICS recommends that the Owner keeps a continuous lubrication and maintenance record for the cooling
tower.

Hot Water Distribution: the distribution nozzles should be checked monthly for partial or total blockage.
Remove any debris blocking nozzles. The nozzles must be kept in place and free of debris to assure
proper water distribution. Be sure to protect the top of the fill media with plywood or other material to
avoid damage from personnel walking on this surface. Damage to the fill could be detrimental to the
thermal efficiency of the tower.

Tower Superstructure: keep any bolting to the concrete superstructure tight. Pay particular attention to
bolts in the mechanical equipment supports.

Drive Shaft: check drive shaft alignment and condition of couplings every six months. See Drive Shaft
Manual, for correcting misalignment, balancing or replacing parts.

Electric Motor: lubricate and maintain each electric motor in accordance with the manufacturer's
instructions, Appendix E.2. If repair work is necessary, contact the nearest representative of the motor
manufacturer.

Drift Eliminators: we recommend that the drift eliminators be kept clean by removing mosses, algae or
muds that might accumulate on them. These accumulations increase the pressure loss through the drift
eliminators and therefore are detrimental to tower efficiency. If the drift eliminators are accidentally
damaged, it is necessary to make the repairs quickly to avoid excessive drift losses. It is not advisable to
walk on the drift eliminators without planking to spread the load.

Fan: refer to the fan instructions that are enclosed in Appendix E.1. As a general rule, it is strongly
recommended to check the torque of all bolts used for assembling the various fan elements, such as
blades and hubs, during the second month after a new tower is put into operation. The torque shall be
according to the value given in Appendix E.1 fan operating instructions. It is advisable to check this at
least once a year.
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Trouble

MAINTENANCE INSTRUCTIONS

Cause

Remedy

Unusual motor noise

Motor runs hot

Motor running

Stop motor and attempt to start it. Motor will not

It is recommended that:

MAINTENANCE INSTRUCTIONS

[ Basin water level is checked.

Gear box oil level is checked.

[
[ Locate and check any suspect noise or vibration.
I

single-phase start if single-phased. Check wiring, controls, and
motor A detailed logbook is kept for each cell (to be supplied by purchaser).
. . - . The above checks, etc. are the minimum we consider necessary for trouble free operation.

Motor leads Check motor connections against wiring diagram

connected on motor. . . o . . . .

incorrectly If after installation, regular operation is delayed pending completion of plant construction or if there are
long idle periods between operating cycles, it is necessary to start the motor\gearbox\fan group every
week for a period of 10 minutes to bring all inner parts of gearbox and the ball bearings into contact

Ball bearings Check lubrication. Replace bad bearings. P 3 P 8 s

Electrical imbalance

Air gap not uniform

Rotor unbalanced
Fan hitting guard
Motor overload,
low voltage or
unbalanced voltage
Wrong Blade Pitch
Wrong motor rpm
Bearings over

greased

Rotor rubs stator
bore

Wrong lubricant in

Check voltages and currents of all three lines,
correct if required.

Check and correct bracket fits or bearings.

Rebalance.
Reinstall or replace fan and/or guard.
Check voltage and current of all three lines against

nameplate values.

See Appendix E.1 —Fan O&M and Cooling Tower
Equipment Summary.

Check nameplate against power supply. Check rpm
of motor and gear ratio.

Remove grease reliefs. Run motor up to speed to
purge excess grease.

If this is not due to poor machining, replace worn
bearings.

Change to proper lubricant. See motor

with the lubricant. If the motor is not electrically connected, the rotation must be done manually.

COOLING TOWER TROUBLESHOOTING

TROUBLE

CAUSE

REMEDY

Motor will not start

Power not available
at motor terminals

Wrong connections

Low voltage

Open circuit in

motor winding

Motor or fan drive
stuck

Rotor is defective

=

1. Check power at starter. Correct any
connections between the control apparatus and
the motor.

2. Check starter contact and control circuits.
Reset overloads, close contacts, reset tripped

switches, or replace failed control switches.

Check motor and control connections against
wiring diagrams.

Check nameplate voltage against power supply.
Check voltage at motor terminals.

Check motor windings for open circuits.

Disconnect motor from load and check motor and

reduction gear for cause of problem.

Look for broken bars or rings.

bearings manufacturer’s instruction and Appendix C -
Lubricant List.
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MAINTENANCE INSTRUCTIONS

Trouble Cause

Remedy

Unbalanced drive
shaft or worn
couplings

Fan

Worn reduction
gear

Unbalanced motor

Bent shaft

Fan noise Loose fan hub cover

Blade rubbing inside
of fan cylinder

Loose bolts in blade
clamps

Make sure motor and reduction gear shafts are in
proper alignment and “match marks” properly
matched. Repair or replace worn couplings.
Rebalance drive shaft by adding or removing
weights from balancing cap screws. See Appendix
E.5 - Drive Shaft O&M.

Be sure blades have proper pitch and track. Make
certain all blades are as far from the center of the
fan as safety devices permit. All blades must be

pitched the same. See Fan Service manual. Clean

off deposit build-up on blades.

Check fan and pinion shaft bearings endplay.
Replace bearings as necessary.

Disconnect load and operate motor. If motor still
vibrates, rebalance rotor.

Check fan and pinion shafts with dial indicator.
Replace if necessary.

Tighten hub cover fasteners.

Adjust cylinder to provide blade tip clearance.

Check and tighten if necessary.

Trouble

MAINTENANCE INSTRUCTIONS

Cause

Remedy

ICS USA Office
1457 Ammons Street, Suite 206, Lakewood, CO 80214
Tel. +1 (303) 462-2000, Fax. +1 (303) 984-2699
www.h2ocooling.com
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Motor does not come
up to speed

Wrong rotation
(motor)

Reduction Gear noise

Unusual fan drive
vibration

One phase open

Poor ventilation

Winding fault
Bent motor shaft
Insufficient grease
Deterioration of
grease or foreign
material in grease
Bearings damaged
Voltage too low at
motor terminals
because line drop.
Broken rotor bars
Wrong sequence of

phases

Reduction gear
bearings

Gears

Loose bolts and cap
screws

Stop motor and attempt to start it. Motor will not
start if single-phased. Check motor wiring controls
and motors.

Clean motor and check ventilation openings. Allow
ample ventilation.

Check with ohmmeter.

Straighten or replace shaft

Remove plugs and re-grease bearings.

Flush bearings and re-lubricate.

Replace bearings.

Check transformer and setting of taps. Use higher
voltage on transformer terminals or reduce loads.
Increase wire size or reduce inertia.

Look for cracks near the rings. A new rotor may be
required. Authorized person check motor.

Change any two of the three motor leads.

If new, see if noise disappears after one week of
operation. Drain, flush, and refill reduction gear.
See Appendix E.4 Reduction Gear O&M. If still
noisy, replace bearings.

Correct tooth engagement. Replace badly worn
gears. Replace gears with imperfect tooth spacing
or form.

Tighten all bolts and cap screws on all mechanical
equipment and supports.

ICS USA Office
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MAINTENANCE INSTRUCTIONS
MAINTENANCE INSTRUCTIONS

EQUIPMENT STORAGE
FILL AND DE INSPECTION
MOTOR STORAGE
ILL
1. EQUIPMENT MUST BE KEPT CLEAN
Inspection of the fill packs in the cooling tower can be completed from the fill layer. Plywood [ Store indoors.
boards should be placed in a walkway arrangement as you cross the fill layer. This temporary [ Keep covered to eliminate airborne dust and dirt.
access layout will also provide viewing access of the distribution laterals and nozzles from [ Cover openings for ventilation, conduit connections, etc., to prevent entry of rodents,
underneath. snakes, birds, and insects, etc.
. . . 2. EQUIPMENT MUST BE KEPT DRY
Example photos of fill layer temporary plywood walkway for inspections: [ Storeinadryarea.
[ Temperature swings should be minimal to prevent condensation.
[ Space heaters are recommended to prevent condensation. (Connect heaters to proper
VAC under temperature swing conditions.).
[ Treat unpainted flanges, shafts, and fittings with a rust inhibitor.
[ Check insulation resistance before putting motor into service.
3. KEEP BEARINGS LUBRICATED
[ Once per month, rotate shaft several turns to distribute grease in bearings.
[ If unit has been stored more than one year, add grease before start-up.
GEAR BOX STORAGE
SHORT TERM STORAGE - Note: Dry heated indoor storage is recommended
Each unit is tested and protected before leaving the factory for any reasonable storage condition or
time. Units that are to be exposed to extreme temperature variations or to high relative humidity while
being stored for extended lengths of time will require special care. See the recommendations for long-
term storage.
LONG TERM STORAGE - Note: Dry heated indoor storage is recommended
Spray internal parts with rust-prevention oil that is soluble with lubricating oil or add a vapor phase rust
inhibitor to the oil as recommended by its manufacturer. Protect all outside surfaces with rust-
prevention oil. Place the unitin a vapor tight bag or container or seal all vent openings. All cooling
tower drives are furnished with a vent plug located on the top of the unit. Seal this vent by applying
duct tape around the base of the plug. Sealed unit should be stored in a shipping crate.
INACTIVE DRIVES
Units that are operated seasonally, or used only as standby, should be protected by adding a vapor
phase rust inhibitor to the oil in the amounts recommended by the manufacturer. The unit should be
checked every 3-4 months, more rust inhibitor added and any water that may have formed from
condensation should be drained.
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Load Test — OF-21MA
7/29/02 Test

Test Summary & Recommended Bearing Work-up

Test No.| Pack ID Sheet Support Max. Prop. | Ratio Beam Max. Prop. Recommended Bearing (psf)
Finished | System | Comp. [ Elastic Bearing Comp. | Elastic [ Temp. | Creep | Safety | Safety
Gage | (see dwg | Strength | Limit Surf. Area | Strength | Limit | Factor | Factor | Factor | Factor
(mils) below) (Ib) (Ib) (sf) psf) psf) 1.2 1. 1.5 2

A 556 480 | 0.863 .37 483 280 06 97! 646 485
A 54( 484 | 0.896 .37 440 291 07 97 652 489
A 564 | 468 | 0.830 .37 04 248 04 945 630 473
A 544 | 500 919 7 451 | 1333 " 1010 673 505
Avg. A 55° 483 | 0.877 .37 1469 288 107 976 651 488

Std. Dev. 1 13 0.039 29 35
5 R1 0 A 244 210 | 0.861 7 651 560 467 42 283 212
6 R2 0 A 260 204 | 0.785 7! 693 544 453 41 275 206
7 R3 0 A 264 237 ] 0.898 7! 704 632 527 47 319 239
Avg. 0 A 256 217 | 0.848 .37 683 579 482 43 292 219

Std. Dev. 1 18 0.058 28 47
8 M5 1 B 1580 1440 | 0.911 750 2107 1920 1600 1455 970 727
9 M6 1 B 1444 1320 | 0.914 750 1925 1760 1467 1333 889 667
10 M7 1 B 1552 1460 | 0.941 2069 1947 1622 1475 983 737
Avg. 1 B 1525 1407 | 0.922 2034 1876 1563 1421 947 710

Std. Dev. 72 76 0.016 96 101
ikl R4 0 600 566 | 0.943 .750 800 755 629 572 381 286
12 R5 0 796 710 | 0.892 .750 1061 947 789 717 478 359
13 R6 0 788 660 | 0.838 .750 1051 880 733 667 444 333
Avg. 0 728 645 0.891 .750 971 860 717 652 435 326

Std. Dev. 11 73 0.053 148 97

Table 1
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APPENDICIES

DRIFT ELIMINATOR

To inspect the drift eliminator (DE) packs, the maintenance operator should open the access
hatch and view if any packs are out of place. If a more in-depth cell interior inspection is
required, the maintenance operator can access the cell interior by use of the cooling tower cell
access ladder and temporarily place plywood to get to the closest concrete beam. From this
point the maintenance operator can remove the DE across a concrete beam row and walk along
the beam for additional viewing/inspection in the cell.

Example photos of DE layer concrete beam access for inspections are shown below:

APPENDIX A

COOLING TOWER
EQUIPMENT SUMMARY
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Vibration Switch

Fill

Drift Eliminator

Distribution Piping

Hardware

ICS Doc #:12915-GBL-DOCO017
Owner Doc #: ICS-GBL-002-M-090-205

Manufacturer: IMI 3
Model: 685B0001A11

Please see Vibration Switch Drawing and Data submittal for additional specs

Manufaturer: Brentwood
Model: OF21ma
Material: PVC

Volume: 660 m"3/tower

Mechanically Joined

Manufaturer: Brentwood
Model: CF150MAx
Material: PVC

Manufacturer: Nawatech Engineering
Lateral Lines Diameter: 6"

Lateral Lines Material: PVC

Nozzle Material: ABS

Material: Stainless Steel, HDG

Equipment

ICS Doc #:12915-GBL-DOCO017
Owner Doc #: ICS-GBL-002-M-090-205

GBL Overall Equipment List

Description Quantity

Motor

Gear

Drive Shaft

Fan

Fan Stack

Motor Model: 3GBP3122220-ADG 3
Manufacturer: ABB

Power: 110kW

Type: M3BP 315SMB 4G

Service Factor: 1.0

Speed: 1484 RPM

Gearbox Model: Amarillo 1311 3
Reduction Ratio: 8:1

Service Factor: 2.32

Model: LRA650.425SS 3
Manufacturer: ADDAX
Material: SS316 & Composite

Manufacturer: Hudson 3
Model: APT-22K

No. of Blades: 6

Type: Axial Fan

Speed Nominal: 185.8 rpm

Hub M.O.C: HDGS with SUS304 Hardware

Diameter: 6705mm

Manufacturer: HAC (Hoang Anh Composites) 3
Diameter: 22 ft (6705 mm)

Height: 9'-0"

Materials: FRP



APPENDICIES

APPENDIX B
RECOMMENDED 2-YEAR
OPERATIONAL SPARE PARTS

E VENDOR SHALL PREPARE THIS LIST, INDIVIDUALLY, FOR EACH

PROJECT.

FORM 6.2

ICS Thailand Office
9™ Floor Serm-Mit Tower, 159 Sukhumvit 21, Asoke Road

ICS USA Office
1457 Ammons Street, Suite 206, Lakewood, CO 80214

North Klongtoey, Wattana, Bangkok, 10110
Tel. +66 (0) 2260-6598, Fax. +66 (0) 2260-6599

Tel. +1 (303) 462-2000, Fax. +1 (303) 984-2699

www.h2ocooling.com

Spare Parts List for Mandatory (2 Years Operation)

[OWNER : Gulf MP Company Limited

VENDOR NAME / EQUIPMENT&MATERIAL NAME : Industrial Cooling Solutions- Cooling Tower

[APPLIED PROJECT : GBL.

IREQUISITION No.: GXEF001

QUANTIT
MANUFACTURER'S / SUPPLIER'S SPARE PARTS DATA Y

]2 3 4 5 6 7 B 9 10 11 12
« -4 w
e DRAWING NO. AME OF SUB-SUPPLIER PARTS NO E g
S| 2 | eaurmentres DESCRIPTION OF PARTS MATERIAL INCLUDING OR BRAND NAME £ %
HE ORTAG NO. (within 40 cigis) SPECIFICATION POSITION OR OR REMARKS H 2 Remarks
s ITEM NUMBER EQUIPMENT UB-SUPPLIER | O s
g2 MANUFACTURER PARTS NO. £ 5
@ PARTS NO 2 ~

| 1 e Fil Pack Sheets, unassembled pvc fe-230 rentwood or equal OF21MA A pe 1580

2[ 1 [wva orif Eiiminator Pack Sheets & End Caps, unassembled  [PVC 230 rentwood or equal CF150Max UA pe 289

3 1 [na [sP Nozzles, 1 114" orifice [Polypropytene 200 £ Shepherd or equal 114CNTRFLPPPT A pc 22
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APPENDICIES
APPENDIX C
LUBRICATION LIST
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| GBL | Lubricant List
VENDOR SHALL PREPARE THIS LIST, INDIVIDUALLY, FOR EACH PROJECT.
OWNER : Gulf MP Company Limited Project Doc. No.: ICS-GBL-002-M-090-217
PROJECT : GBL Vendor Doc. No.: 12915-GBL-DOC018 oot
PURCHASER'S Work No.:  BC-0231-21 Requisition No.: GXEF001
VENDOR'S Work No.. 12915
Equivalent Brand & ltem Duration (hr) Vendor Quotation
Re nded IS0 m Z m
ocommender = |2£2 =
Req. No. Vendor's Name TagNo. Brand | Type OilfGrease XHRX oo | Viscosity | Loetien it o] quaniy |S|E52 S| unit price Sub Toal Price
Running formal §0x (Thai BHT) (Thai BHT)
[Gear ol
[t ) 250006
plante ouro 220 ChevonTTosaco | RandoHD220 | 220 GoarBox 5004 weeks | 25095 5 3 159
; i . PV 25006
GXEF001 Amarillo oo Co. ouro 220 ChewonTexaco | RandoHD220 | 220 GearBox 5004 weeks [ 201 6 x3 18
XNos
| xNos
XMos ier
XNos wor
Brand A Oil Total 77 liter. 200 159300
Motor Grease
Motor 3B 315 SHB 4G IoE botor Bearing | 7600 700 | ssgeachend g | x3 165 o
N, | Kiober Kisberplex v
Mobi Mobith SHC 100 e o Ko Gods —
GXEFOO1 ABB 0E Mt 7600 7600 | ssgeschend | g | x3 165 B
Tk Loato Romenie vt s vy e o S
o xnos 9
o | xNos 9
o xnos B
Brand X Grease Total 3300 El 6 1980
Romarks: Vendor Quotation prices are subject to change. (A) LUBOIL TOTAL
(B) GREASE TOTAL|
(A)+(B) GRAND TOTAL
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APPENDIX E.1 APPENDIX E

FAN MECHANICAL EQUIPMENT
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RECOMMENDED TOOLS

Long T-Handle Allen Wrench Set (3/16" to 3/8")
Medium Size Flat Head Screw Driver

Brass Ball Peen Hammer

Flat Bastard File

240 Grit Sand Paper

Anti-Seize Lubricant

WD-40

12" Crescent Wrench

e o 0 o 0 0 0 o

INSTALLATION PROCEDURES

ASSEMBLY WITH BUSHING

Clean all mating surfaces between hub, bushing and shaft. All
grease and lubricant should be removed, leaving the mating
surfaces dry.

If there is no shoulder on shaft to prevent bushing from sliding
down shaft, slide spacer/sleeve (not provided) on shaft before
bushing or use a thrust retainer (optional equipment) on top of
hub. Slide bushing and key onto shaft until flush with end of
shaft. The shaft size determines the bushing type (R2, S2, or
U1). Lock bushing on shaft by tightening the set screw in flange
with an Allen Wrench. Line up key and set hub on bushing.
Engage the three (3) cap screws in flange of bushing into hub
spool, using a torque wrench with a socket, and tighten evenly.
Use the following table to determine the proper tools and torque
values.

Shop Towels

Exact-A-Pitch® Digital Protractor (P/N 62375)
25 ft. Measuring Tape

Pencil or Marker

Open/Box End Wrench Set (1/2" - 1-1/2")
Socket Set for 1/2" Drive (1/2" - 1-1/2")
Torque Wrench(s) Rated for 0-200 ft-1b.

® o o o 0 o o

ASSEMBLY WITH STRAIGHT SHAFT
(NO BUSHING)

Clean all mating surfaces between the hub and the shaft. If there
is no shoulder on shaft to prevent hub from sliding down shaft,
slide spacer/sleeve (not provided) on shaft before hub or use a
thrust retainer (optional equipment) on top of hub. Install key in
shaft. Line up key and keyway and set hub on shaft. Tighten set
screw(s) in hub.

ASSEMBLY WITH TAPERED SHAFT
(NO BUSHING REQUIRED)

Clean all mating surfaces between the hub and shaft.

Align keyways and install hub. Install retainer plate and cap
screw(s) with lock washer(s). Shaft size determines what size

cap screw is necessary. Using a torque wrench with a socket,
Allen Cap Torque evenly tighten cap screw to recommended standard per table
Bushing| Wrench | Screw | Socket | (ft-lb) below.
Size Size Size Size Dry
R2 3/16" 3/8" 9/16" 29
S2 3/16:: 1/2:: 3/4" . 70 Torque Value
UL 3/16 >/8 15/16" | 140 CapScrew [ Socket (ft-b)
Size Size Lubricated Dry
5/8" NC 15/16" 100 110
3/4" NC 1-1/8" 125 130
1" NC 1-1/2" 150 160

NOTE: Retaining arrangement varies with gear shaft design.

Installation Manual 5000K Page 2 of 8 May 2015

Tuf-Lite IlI® Fans
5000K Series Hub

HUDSON

Products Corporation

INSTALLATION MANUAL

Adjustable Pitch Fan Assembly
20’ thru 30’ Diameter
Hudson Tuf-Lite III* fan blades
Hudson Tuf-Lite III* fan blades are of single piece fiberglass reinforced plastic (FRP) construction opti-
mized for performance, reliability, noise, and cost effectiveness. Tuf-Lite III* fan blades are constructed
of light weight, corrosion-resistant, fiberglass reinforced vinyl-ester resin, with materials, thickness, and

processes determined from finite element analysis modeling. Tuf-Edge® leading edge erosion and UV
protection is a standard with this blade.

The individually balanced blades can be replaced independently - matched sets are not required.

Installation Manual 5000K Page 1 of 8 May 2015



Rotate blade in clamp until digital protractor shows specified
pitch angle to within +/-0.2°. Fan pitch angle is shown on fan
specification sheet for design duty. After desired pitch angle is
set, raise and lower end of fan blade and find midpoint of blade
travel. Hold blade at the midpoint. Pull blade outward so that
the blade neck flange rests against the back of the blade clamps.
Push blade to the right to remove all slack.

Use torque wrench to tighten clamp bolts to 120 fi-lb
(lubricated) or 130 ft-1b (dry). Re-check pitch setting. Blade
must be set within +/-0.2° of desired pitch angle. Tighten clamp
bolts evenly. DO NOT OVER-TORQUE CLAMP BOLTS.

‘When bolts are tightened, hold a pencil against top end of blade
and mark the level onto a fixed object, such as a pole or the fan
ring.

Install remaining blades at same place as first blade, following
the instructions above. After tightening bolts, mark top end of
each blade in same place first blade was marked. If marks differ
by 1" or more, adjust blade.

CHECK TRACK

After fan is installed in fan stack cylinder ring, outline top side
of each blade onto fan stack cylinder ring with a marker (See
Figure 5). The difference between levels of highest and lowest
outlines should not be more than 1". Correct blade track by
loosening clamp bolts and adjusting blade to match track of
other blades. Re-tighten bolts and re-check track and pitch an-
gle setting. Re-tighten blade clamp bolts to recommended
standard of 100 ft-1b (lubricated) or 125 ft-1b (dry) torque.

SEAL DISC ASSEMBLY & INSTALLATION

Install self adhesive rubber gaskets on both flanges of one seal
disc half. Bolt two halves of seal disc together, using 3/8" NC
bolts, flat washer, lock washer, and nut. Torque to 15 ft-Ib
(lubricated) and 20 ft-1b (dry).

Install 3/8" NC bolts at six (6) places on top hub plate (See
Figure 6). Threaded portion of bolts must be pointing up to
mount seal disc. Install lock washer, nut, and flat washer on
each bolt. Tighten 3/8" NC nuts to 15 ft-1b (lubricated) and 20
ft-1b (dry).

Locate the six (6) mounting holes in seal disc and install over
the six (6) bolts pointing up on upper hub plate. If difficulty is
encountered, loosen bolts on seal flanges until seal disc can be
mounted, then re-tighten to 15 ft-1b (lubricated) or 20 ft-1b
(dry).

NOTE: The purpose of the seal disc is to prevent hot air
from recirculating back down through the hub, increasing
efficiency.

SEAL DISC MOUNTING HOLES
(6) PLACES

3/8" NC BOLT

FLATWASHER,
3/8" X 1 1/2" 0D
HEX NUT
3/8—16NC
SECTION A-A
Figure 6
Figure 5
Installation Manual 5000K Page 4 of 8 May 2015

THRUST RETAINER
(optional equipment)

Install proper load bolt (not provided) into top of fan shaft and
tighten (See Figure 1). Install thrust retainer channel on top hub
plate using existing hub spool cap screws. Torque cap screws to
60-65 ft-1b. Install thrust retainer eyebolt and jam nut. Hand
tighten eyebolt. Tighten jam nut securely against top of thrust
retainer channel.

EYE BOLT

THRUST RETAINER

/CHANNEL W/ NUT

JAM NUT

HUB SPOOL
BOLT

HUB PLATE
CUSTOMER

HUB SPOOL

Figure 1

BLADE INSTALLATION

Remove blade clamp bolts, nuts, lock washers, and blade clamp
halves from hub. Assemble blade clamp halves over groove in
blade neck, and install into hub (See Figure 2). The thick lead-
ing edge will be to your left and thin trailing edge will be to
your right as you stand at end of blade.

Figure 2

Installation Manual 5000K Page 3 of 8

Install clamp bolts through hub plates and blade clamp, putting
bolt heads on top, lock washers and nuts on bottom. Tighten
lightly (See Figure 3).

Figure 3

SET PITCH AND TRACK

Use Hudson EXACT-A-PITCH" digital protractor (See
Figure 4) or a bubble protractor to set blade pitch. Mount
protractor on a flat bar as a base and place it approximately
1" from tip of blade. Note pitch on protractor. Rotate fan
360°, noting high and low pitch readings. Locate place
where pitch reading is at mid-point between high and low
readings, and set pitch at that point.

Figure 4

May 2015



PART LIST
HUDSON PRODUCTS CORPORATION

Adjustable Pitch Fan Assembly 20’ thru 30’ Diameter
Series 5000K HUB

NO. OF BLADES
9

ITEM DESCRIPTION TYPE PART. NO 5 7 B 0 11 2
Up to 3.62' Diameter Shaft R2 Hub Assy. No. | 5206 | 5207 | 5208 | 5209 | 5210 | 5211 | 5212
Part. No. H5400 | H5410 | H5420 | H5420 | H5440 | H5450 | H5460
3.68" Diameter thru 4.19" Diameter Shaft s2 Hub Assy. No. | 5306 | 5307 | 5308 | 5300 | 5310 [ 5311 | 5312
Pat No. H5300 | H5310 | H5320 | H5330 | H5340 | H5350 | H5360
425" Diameter thru 5.50" Diameter Shaft U-1 Hub Assy. No. | 5806 | 5807 | 5808 | 5809 | s810 [ 5811 | s812
Part No. H5600 | H5610 | H5620 | H5630 | H5640 | H5650 | H5660
T | Hub Plate R-2 852 Part. No. c5282 | 61512 | 5282 [ 61514 | 61515 | 61516 | 5282
(2 Per Hub) U-1 Part No. c5283 | 61521 | c5283 | 61523 | 61524 | 61525 | C5283
TTEM DESCRIPTION TYPE PART.NO QUANTITY PER ASSEMBLY
2| Hub Spool R2 65050 T T T T T T T
o 65055
v 65038
3 Bushing R2 Specify Bore 1 1 1 1 1 1 1
S-2
U-1
4| Blade Clamp Half, Powder Epoxy Coated Die Cast Alum. (Standard) 223?; 12 14 18 18 20 2 24
Option 1: Powder Epoxy Coated Ductile Iron** 65013C
Option 2: Coal Tar Epoxy Coated Ductile Iron**
5| Blade Clamp Bolt W/ Nut 3/4-10 x 10°_(Mech. Galv) 79299 24 28 32 36 40 44 48
6 | 3/4" Lock washer (Mech. Galv) 73738 24 28 32 36 40 24 48
7| Hub Spool Cap Screw 5/811x 1 1/2'(316 S8) 72402 16 16 16 16 16 16 16
8 | 5/8 Lock washer (316 SS) 73731 16 16 16 16 16 16 16
9| Pin, Grooved, 172" X 1-172" 74540 7 7 4 [ 7 7 7
10| 76’ Diameter 'K’ Seal Disc Kit * D5177 1 1 1 1 1 1 1
11| Tuf-Lite II® Blade (Teal Green) (Varies) 6 7 8 9 10 11 12

* Includes all hardware (316 SS) to assembly and mount.
** Recommended on concrete and round towers, or corrosive environments. Contact Hudson for pricing.

STANDARD MATERIALS & FINISH

Blades: Fiberglass reinforced vinyl ester Blade Clamps:
Hub Spool: Ductile Iron, Zinc Rich Coating Powder Epoxy Coated Die Cast Alum (Standard)
Plates: Steel, Galvanized Powder Epoxy Coated Ductile Iron (Option 1)
Bushing: Malleable Iron Coal Tar Epoxy Coated Ductile Iron (Option 2)
Seal Disc: Fiberglass Reinforced Polyester Fasteners:
Steel, Mech. Galvanized & 316 SS Opt.
Complete Fan with 316 SS (Option 1)
Complete Fan with K500 Monel (Option 2)

WHEN ORDERING, SPECIFY FAN DIAMETER, TYPE & NUMBER OF BLADES & SHAFT DIAMETER

EXAMPLE: — — [ 8 | [3 172" BORE|
Fan Model Fan Diameter & Blade Type Number Shaft Diameter
Adjustable Pitch (Specify “K for Tuf-Lite ne Blades) of Blades

Installation Manual 5000K Page 6 of 8 May 2015

After mounting, install flat washer, lock washer, and 3/8” NC
nuts. Tighten to 15 ft-1b (lubricated) or 20 ft-1b (dry).
(See Figure 7)

Note: Refer to instructions included with seal disc for further
details.

FLATWASHER, HEX NUT, 3/8-16NC
3/8" X1 1/2 ODW LOCKWASHER, 3/8"

SEAL DISC

TOP HUB PLATE

Figure 7

CHECKING TIP CLEARANCE

Rotate fan in position inside fan stack to check tip clearance
(See Figure 8). The recommended tip clearance is between 1"
and 1 1/2". Check for spots where fan blade clearance is not
within the recommended tolerance. If necessary, adjust fan
stack by shimming to obtain proper clearance.

<—— TIP CLEARANCE

Figure 8

OPERATING INSTRUCTIONS

Start fan and check rotation. Viewed from top (discharge),
fan blades should rotate clockwise.

Hudson recommends to re-verify the blade clamp torque after
the initial 10-15 minutes of cold operation (i.e., the fan
doesn’t need to be exposed to the working temperature of the
process). This will ensure that the blades are settled within
the clamps after the centrifugal forces have acted.

Check motor power consumption to be sure fan is pulling
desired load. CAUTION: If positive pitch is set in summer to
use all available motor amps ( rating), motor could
be overloaded in winter. Design pitch angles usually do not
use all of the available motor horsepower. This ensures that
the motors will not be overloaded at low winter temperatures.

For the fans that have remained idle (such as a shut-down or
turn-around), it is highly recommended to re-verify the
torque on the blade clamps before putting it back into opera-
tion.

Installation Manual 5000K Page 5 of 8 May 2015
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KEY, SET SCREW & CAP SCREWS

FURNISHED WITH BUSHING

Hudson, Auto-Variable, Combin-Alre, Exact-A-Pltct, Fin-Fan, Heatfo, Hy-fin, Split-Fo, Solo Aire, Stac-Flo, Steamflo, Thermflo, Tuf-£dge, Tuf Lite, Tuf-Lite I and TufLite IlTare registered trademarks of Hudson Products
Corporation.

©2012 Hudson Products Corp. Al Rights Reserved.
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VvGULF

luswauwansineusumely (Training Report)

H?Tﬂtjm Course : ESMS-Sa-P-17_Personal Protective Equipment i’uﬁ Date : 25 August 2023 1391 Time: 09.00 fit to: 09.30
#1974 ; All GBL 57usEUEIIAT Period : 1T 4# Hes.: Sec.
ﬁnmﬁ Place : MS Team qvibINT Trainer: Adisak Cherichuwongtanakorn
Pszanmireusy : pusunia 1y (Geneml)  |myilszidiuna . NYTABUDTY (Question) [ 1§1ife3a (mplement)
Training Type [] ousumiam (QIT)  |Evaluation Method [ wuumaaou (Test)
it 3o - o ' SRR eITEN T aniailaziiy ‘mufiedp Signature
No. Name - Surename Department / Division Result i (Morning) 1.'I1£I(Afternoon)
1 |Kamonrat Suchatitchan GA b ﬂg;a'{@.ﬂ -
2 |Jaroon Chaiyapoom MTN 5 msy |/ -~
3 [Suphachaok Boonpeat MTN 3 M"ﬁr -
4  |Chapiya Noiyai MTN = w , -
5 |Sarawut Kerdkla MTN 3 /{ﬂ/ -
_% Suphavit Phukamjad MTN K %9‘/& -~
7 |Chalermgon Sripong MTN 2 = .
B8 |Pongrat Keaniaem MTN 3 REELN S -
9  [Nopawee Wangjaichuen MTN z fV‘MrM“ -
10 |Peerapong Bunyaboon MTN 3 ‘:f D ag 4‘ -
11 |Banham Phubupphakanchana OPT 3 M\ﬂ-\w -
12 |Warissara Hamonlee OPT & hbnlsrara. -
13 |Suparp Muangkaew OPT 1) ﬁmpf? M -
14 |Totsaporn Tanasombut QPT ) TQ\‘S (r? HYN -
15 |Chinnawat Keachaiyaphum OPT i3 ‘__%I;"‘;‘ -
16 |Teerapon Montha OPT 2 | Alad -
17 |Pattara Boonpipattanapong OPT 3 . 7% -
18 |Anuk Limsangchai QPT 3 AA A -
_% Chinnapat Uttayarat ‘:POPT _ 3 's’y A ,_\P“_Jﬁ -
20 |Tungpanitan Junduang ‘CS'PT 3 /T"‘“&P“":rlkk. -
21 |Sahachai Boonchoo OPT ] %‘L\%L‘M‘_ -
22 |Patthapot Thummijinun OPT 8 ?mmﬂq?o\ -
23 |Chantat Thongmak OPT = M -
24 |Terdkiet Konthong OPT 3 T@,A ’(jéf kﬂ -

@ SERU 1 (Level 1) vu10fa {Means)
e FEAU 2 (Level 2) Huuia {Means)
0 789U 3 (Level 3)  MuoBa (Means)

52U 4 (Level 4) W04 (Means)

oy Ammaed = sedu 2 Gunsfifinindiszdt 2 deahmsdszdvimimeiussezon s i#ou)
Remark : Passed =level 2 (In case of "undet level 2 shall be re-evaluattion within 6 months)

oy fiRauTauildfa1un (Only working - helper)

Instructor Signed :

ﬂ'lu'lﬂlﬂﬁ‘lﬁ\l'lu.lﬁlllﬁiﬁ'd'lﬂﬂm'linﬁ'ﬂﬁ\lh'lﬁ’(Can be \\;orking but can't solve the problem)

ﬂ'llﬂiﬂﬂf]‘ﬂﬁﬂu llﬂvﬂﬂgﬂ“lﬂ?ﬂﬁ‘ﬂﬁuh‘ld’man be working and solve the problem)

Cobine

finTndriodun Ufimen 4R dadnle1d uazaousbuld (Excellance Working and to be trainer)
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Activity : 2nd ESMS Audit by SHE Management

Date : 12 September 2023

vGULF

Ban Lane

Time : 09.00 - 16.00 hrs.

No. | Company Name - Surname Position Signature' Remark
1 | dBL ONhE gt s g ok,

2 | GED | oW ﬁﬁ@ vt At

s [ oep | owm ey SHUE Shokla S.

4 |Gep | Wwme  Wwne yre Nt ne

5 | GED ,a/éf{{"ﬁ zgcs;v\n?j“ff SHLE O‘D‘v

o | GOl | Naglett  Sftoiuent G0 Naent
E | oo rlgatw « -o"ﬂ,? eh Syp, sdorrwl -
o (4ol | hd Sfwsder P VS

o [CoL | A wd i 17 4 LT WO
o [GBL | Ay lovn) g~ B
1 "6l | s Tankn e Ao

2| op | ok, oy (1 A

13 el | Fndy  TS0n MM a3l
AT ME AL
151 E8LY  |usews A".‘V"U\MM%\A OPT Doy, o Qb-—/w
o [Gh | \apass @i o (5. |Ch—Fr—.
17 G ﬂ(. %74%*W AW AT sl
%'?8 @153, OSo X=Fr OFT ‘A«é/;
19 | G, i A M7 =

20 | bGP Wb @3%}(;1\/{, v oV

21 | g BL oIy e St A 0FT ol Tu
2 [@BL | rfekn woandfi Chemlst R
23 :

24

25

26

27

28

29

Remarks : This registration will be reference and keep records.




\’ G U L F tusiearuwanisiineusuaioly (Training Report)

nangas Course : ESMS-Sa-P-31_Fire Pump, Sprinklers, Fixed Ui Date: 18 August 2023 1181 Time: 08.00 flat0: 00.30
and Detection System
faudu ; All GBL l JIUTTLIIAT Period ; Falua: i Hrs.: Sec.
a0 Place : MS Team NUINY Trainer: Udom Ladsumrong
dzannTousy : pusuialU (Generl)  |m1sulsuiiiumn A15ABUDTY (Question) ] 1fiie3s (nplement)
Training Type |:| auTuntham (0IT) Evaluation Method l:l UUUNATOUY (Test)
i ' #0 - ma A/ dmany wanslsiiv awilode Signature
No. Name - Surename Department / Division Result l'ﬁ).(-klorning) "lhg(Al‘tcrnuon)
1 |Sumpun Phucharoen ) MGR 4 \WMD -
2 |Adisak Chertchuwangtanakorn SHE Lr W- -
3 |Pathumporn Lamai _GA 1, ,_/7.;-.- [ -
4 |Kamonrat Sucharitchan GA '} %M& -
5 |Jaroon Chaiyapoom . MTN Ja8 ﬁgﬂy .
6 |Suphachok Boonpeat MTN Y m{ -
==/ Chapiya Noiyai .MTN. q .:'D . -
8  |Sarawut Kerdkla . MTN Y IL -
9 |Suphavit Fhukamjad MTN 7 gufiww{f' -
10 |Chalermpon Srpong MTN r} "/r:':-’:_’“ -
11 |Pangrat Keaniaem MTN 5] Rkt -
12 |Nopawee Wangjaichuen MTN 0 lfK /}W‘W‘- -
13 |Peerapong Bunyaboon MTN Y »ﬁ \]apm R/l -
14 |Tawin Khongkhamchun MTN i) ‘\gm “do -
15 [Banham Phubupphakanchana OPT & ,eréém—\.,._ -
16 | Warissara Hamontee OPT 4 M" -
17  {Suparp Muangkaew OPT sy S" Uﬁ’ q W .o
18 |Totsapom Tanasombut OPT z TQJYS‘W Dy -
é? Chinnawat Keachalyaphum OPT % _ -
:6?0 Teerapon Montha OPT ) % SIA -
21  |Pattara Beonpipattanapong QPT % éfrfl\ e -
22 |Chinnapat Uttayarat OPT ) §u§ ( -
23  |Anuk Limsangchai OPT 9 /dhA/ -
24 |Tungpanitan Junduang CPT n m‘_,_) ﬁ T iu -
25 |Suradit Kaewkengton OPT % (&{6\‘0’ -
26 |Sahachai Boonchoo CPT "> Culey -
27 |Patthapot Thumnujinun CPT > Pa”’[(] o-po\ -
28 |Chantat Thangmak OPT 3 Zzn -

waomg : e = g2 2 (lunsdidindirsdy 2 AeakminlziuTnimulussuenm 6 diow)

Remark : Passed = level 2 (In casc of "under level 2 shall be re-evaluattion within 6 months) Instructor Signed : DoxS o :\gt ) M
\

JeAU 1 (Level 1) wuw@y(Means)  awisadfiifamTaofigaaungu (Only working - helper)
TERU 2 (Level?)  WuWAI(Means)  aursad R I® uadihienursodaiu ol (Can be working but carit solve the preblem)

seAu 3 (Level )  wuwliMeans)  annsadfiRam ufludywmdednduletd (Can be working and sofve the problem)

0635

U4 (Leveld)  Mnude (Means) S lofunn YR 148 dnduleI® uasereudBu’ld (Excellance Working and te be trainer)
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VvGULF

Tuseaunamseneausunely (Training Report)

Ha"nqm Course : ESMS-Sa-P-20_Ladder and Scafolding ‘Yuﬁ' Date : 11 August 2023 17181 Time: 09.00 fis to: 09.30
U3 : All GBL 5MIEHIAT Period : gaTwe: R Hrs.: See.
fouf Place : MS Team NI Trainer: Nopawee Wangjaichuen
tlszanmisensy : ausuniall (General)  [mrtlsziiuma ASEOUN1Y (Question) ] dfrie3s (implement)
Training Type [:I pusumia (0JT) Evaluation Method [:l WYLMATO (Test)
i fo-ana AT/ M HanIUssiiv moilodo Signature
No. Name - Surcname Department / Division Result I%’)’(Morning}(/"\‘I.'I'I'EI(A&ernoun)
1 |Sumpun Phucharoen MGR 3 \W -
2 |Adisak Chertchuwongtanakorn SHE 7 W -
3 |Pathumporn Lamai GA ya J-/7N i -
4 |Kamonrat Sucharitchan GA 2 ﬂ-sléﬂgy(ﬂ -
5  |Jaroon Chalyapoom MTN 3 GSV/ -
_% Chapiya Noiyai MTN 3 ﬁk&: "
7 |sarawut Kerokia MTN 3 /M & -
8  |Suphavit Phukamjad MTN 3 S(inm wt -
9 |Chalermpon Sripong MTN 3 _’___? -
10  |Pongrat Keaniaem MTN 7 o W -
11  |Peerapong Bunyaboon MTN 3 0“9 m@?\‘/\ -
12 |Tawin Khongkhamchun MTN 7 Uf\ 9‘1,(, : -
13 |Banharn Phubupphakanchana OPT 7 A d% -
14 |Warissara Hamontee OPT 2 W -
15  |Suparp Muangkaew OPT 7 _S Urq;f -
16 |Totsapem Tanasombut OPT 3 TQJ(SQ.,?QK ™ .
17 [Chinnawat Keachaiyaphum OPT 3 %’[ﬁ/ -
18  [Teerapon Montha OPT 3 §3.,.,,3 -
Paltara Boonplpattanapong OPT 3 J’?ao'; ¢ -
20 |Chinnapat Uttayarat OPT 2 é}..: ?\( -
21 |Anuk Limsangchai OPT 3 /ﬂw/ L, -
22 |Tungpanitan Junduang OPT P ) ‘SF] ¢ -
23 |Sahachai Boonchoa OPT 3 ‘ ‘S\\§ v -
24 |Chantat Thongmak OPT e &ﬁL -
25 |Patthapol Thumrujinun OPT 3 %H&qpo\ -

@ 52A 1 (Level 1) wuwie (Mcans)
e 528U 2 (Level 2) MW (Means)
0 JeAU 3 (Level3) MM (Means)

. 72AU 4 (Level 4)

HUWHA (Means)

vnome ;. enanest = sedu2 Qunsdifidadiszdu 2 AeahimavzduInineluszuzint 6 Wow)
Remark : Passed = level 2 (In case of "under level 2 shall be re-evaluattion within 6 months)

mmmﬂﬁiﬁqwhuﬂrﬁhwnu {Only working - helper)

Instructor Signed :

mmmﬂﬁﬁﬁuu'lﬁ' lm't‘»fa"ll.i‘t‘f‘l:l.l'I‘.‘t‘liﬁ'ﬂﬁu'lil'lﬁJ (Can be working but can't solve the problem)

mmmﬂﬁu’ﬁqw llm‘llﬂig}‘l'lﬂ?ﬂﬁ'ﬂﬁu‘lﬂﬁ)(&n be working and solve the problem)

M/ ./l"ofﬂww

finnwdnledun YiRou14 dafuTeld unsaauddy 14 (Excellance Working and 1o be trainer)

FP-HRA-02-07 Rev.0



VvGULF

luspaiuRan1sdno LN A 1814 (Training Report)

Reporting

AU ; All GBL

nANYHI Course : ESMS-ES-P-07_Accident_Incident Investigation and

JufiDate: 04 August 2023

TIUTTUEII01 Period :

Talue:

180 Time: 09.00 fla to: 09.30

1§ Hrs.: Sec.

oA Place : MS Teams

IMunT Trainer: Kitima Boonpeng

Uszianmsansy
Training Type

avsual1 (General)
[3] susumbiam (01T)

n1TdsEiimg
Evaluation Method

MTHOUNTY (Question)
] wuwnaaou (Test)

l:] ﬂﬁﬂﬁﬁ\l (Implement)

i U/ AU pammlizidiv muilodo Signature
No. Name - Surename Department / Division Result l‘l‘?}_@ornlng) P ﬁw(Aﬂernoon)
1 |Sumpun Phucharoen MGR ) \W} -
2  |Adisak Chertchuwanglanakoin SHE 3 W -
3 |Pathumparn Lamai GA 3 3-/4{ e f - -
4  |Kamonrat Sucharitchan GA N ﬂjk’-ﬂaﬂ -
-_:}5_ Jaroon Chaiyapoom MTN N m,?”/ -
éﬁ Suphachok Boonpeat MTN ) - -
7 |chapiya Noiyai MTN 3 gg&ﬂ’l -
8 |Sarawut Kerdkla MTN K] /ngl/ le -
9 |Suphavit Phukamjad MTN b J % -
10 |Chalermpon Sripong MTN \5 /@ B,
11 |Pongrat Keaniaem MTN & aN>Q P -
12 |Peeranut Chaichofah MTN b Zoevavtt Ch _
13 |Nopawee Wangjaichuen MTN 3 I’k/’_’mm -
14 |Peerapong Bunyabaon MTN b ’%T'ﬂdv -
15 |Tawin Khongkhamchun MTN b VA -
16 |Banharn Phubupphakanchana aoPT 3 A~ A,\..—., -
17 |Warissara Hamantee OPT ) %/ -
18 |Suparp Muangkaew QPT B suw -
=49 [Totsaporn Tanasombut QPT \% "' n"\tié}a\o\\\\\ -
20 |Chinnawat Keachaiyaphum OPT & -
21 |Teerapon Montha aQPT % S\Pn‘-" -~
22 |Pattara Boonpipattanapong OPT $ )% -
23 |Chinnapat Uttayarat OPT j) QH S_\( ~
24 |Tungpanitan Junduang OPT 5 G\J \‘I\Vl“\ -
25 |watcharaphong Kaswhawong OPT ) 1 _m.,%? -
26 |Patthapol Thumryjinun aPT 9 ?a%q?o\ -
27 |chantat Thongmak OPT b Ce . -
28 |$anhachai Boonchao OPT \% <u U -
29 |Terdkiet Kenthong oPT ) Terd l(ld Ko

| J MAMRY

53A0 1 {Level 1)
38AU 2 (Level 2)
$2AU 3 (Level 3)

sEAU 4 (Level 4)

Wi (Means)
3

HIONE (Means)
3

HUWNA (Means)

T (Means)

o B ) 2 -
wnome ; Henws = 1edu 2 uasdifidindsedu 2 Fahmsilszdvlinimoluszezom s dew)
Remark : Passed = level 2 (In case of "under level 2 shall be re-evaluattion within & months)

oA Taolidaaweu ©Only working - helper)

Instructor Signed : S ‘L-S

s ol §iRon1d uatihiznsadniule& (Can be working but can't solve the problem)

ammsotfiiRay udlvloynmdednduleld (Can be werking and solve the problem)

et lofun 1R 188 Aafuled uazoeudoud (Bxcellance Working and 10 be traincr)

FP-HRA-02-07 Rev.00




\IG U LF luswauwanistnoussunel (Training Report)
HingAT Course : ESMS-Sa-P-23_Portable Tools, Machine and Sufi Date: 02 July 2023 OF Time: 08.00 A4 1to: 0930
Machinary Guarding
#I1UTU : All GBL TAUSLHELIN Period : 'I'SI“JTIN H u1# Hrs.: Sec.
#OTUA Place : MS Teams ' M9INT Trainer: Pongsatja Bumrungkitdee
sziamnisousy : puTIia el (General)  [n1sulsziiumn AN EEUNTY (Question) [ dfiidesa (Implement)
Training Type ] sURIMTN (0JT) Evaluation Method [] wiunameu (Test)
# fo-mp I TIY san13ilzziv mwilodo signature
No. . Name - Surename Department / Division Resnlt h (Mf:ning) 110(ANernoon)
1 [Sumpun Phucharoen MGR 2 (P W«/‘—-
2 |Adisak Cherichuwangtanakorn SHE 5 oty -
3 |Pathumporn Lamai GA '] 3,/9 aw/l, -
4 |Kamoenrat Sucharitchan ' GA 7 r{mqm& -
__}_‘5 Jaroon Chaiyapoom MTN _?- W -
#6 |Suphachok Boonpeat MTN ,Cf Lﬁ r\f( -
7 |Chapiya Noiyai ‘ MTN (f -
8 |Sarawut Kerdkla MTN 4 Wé R
9 {Chalermpen Sripong MTN l7t @ -
10 |Peeranut Chaichofah MTN 2 WS PM -
11 |Nopawee Wangjaichuen ’ MTN 4\ W /’/Bp\w -
12 |Pongrat Keaniaem MTN b oM a3 I -
13 [Suphavit Phukamjad : MTN 4\ / -
14 |Peerapcng Bunyaboon MTN 3 0';( B F\-‘\Q‘%’ -
15 |Tawin Knongkhamehun - MTN 3 \,I\f\?a 4 -
16 |Banharn Phubupphakanchana OPT 3 %4‘”‘/ -
17 |Suparp Muangkaew oPT v m&d . -
| 18 |Totsapom Tanaéombut oPT b Tiﬁ‘\:gq‘:.)@h -
%9 Chinnawat Keachaiyaphum OPT y) ‘ _
20 |Teerapen Montha OPT & %SWQ -
21 |Pattara Beonpipattanapong i QPT .? M -
22 |Anuk Limsangchai OPT 4 M yd ~
23 |Chinnapat Utlayarat . oPT L w -
.24 |Tungpanitan Junduang OPT L Tan ie 4'1: Feq _
25 |Watcharaphong Kaewhawong OPT I (f{m“-‘{ -
26 |Patthapol Thumrujinun OPT o ?o.“‘ thb‘ -
27 |Sahachai Boanchoo QPT L& Ff\i 6:; -
28 [Terdkiet Konthong | OPT 2 lei) ket ke _
29 |Warissara Hamontee QOPT 3 Qﬁ'éa/_ -
mnowe ;Ao = 2 Quas@iidinhsedy 2 dschmmdssdulnineluszozom 6 fow)
Remark : Passed = level 2 (In case of "under level 2 shall be re-evaluattion within 6 months) Instractor Signed : Mm&m .
@ s 1 (Level ) woufla (Means)  anseyfuRa Tavtidaougu (Only working - helper)
e TEAU2 (Level2) MWl (Meansy  mwisadfuRenId uddy Timmnsodaiuleld (Can be working but cant solve the prablem)
0 TeRud (Leveld)  winofia (Means)  enusedfiRan: uflulynmTedadule’ld (Can be working and solve the problem)
. SEAUd(Level ) MBI (Means) S ladun lfinans14R daduleld unzooudiu ¥ (Excellance Working and to be trainer)

FP-HRA-02-07 Rev.00




\IG ULF lusreaunanmsinousuagly (Training Report)

nangas Course : doaunuamiuatsiafialua fuf Date: 09 August2023  19a1 Time: 09.00 flato: 17.00

UM : All GBL $9U3ZUZLIA7 Period : Halue: WUTH Hrs.: Sec.

ﬁmuﬁ Place : GBL Meeting Room AMUING Trainer: Adisak Cherichuwongtanakorn

Jssinnmseusu pusuia ) (Generaly  [nrsdlszifiuma AIADUATN (Question) 7} 1[fjriAs3a (Implement)

Training Type O owsumini(OIT)  |Evalustion Method [ ] HULNARBY (Test)
it ‘ o) - AN/ TIUNN uanrnlszifly awiiodo signature

No. Name - Surename Department / Division Result 1 (Morning) 'I.i'IU(AI'tcrnoon)
1 |Chapiya Noiyai MTN 3 %/ ,, ﬁﬂm\/
2 |Peeranut Chaichofah MTN 3 lb‘hﬁﬂﬂ ’D‘Aﬂ;/—Q
3 |Nopawee Wangjaichuen MTN 3 m/"s{;‘“u M/Va‘m:m.
4 |Sarawut Kerdkla MTN k) /&/é /Wé
5  |Suphavit.Phukamjad MTN 3 % 3‘(;—
& |Chalermpen Sripong MTN 4 f"" &
7 |Peerapeng Bunyaboon MTN 3 vﬁh ’NQ" 0 I\“’Q/
8 |Banham Phubupphakanchana OPT 3 L. | Zv ]
9 |warissara Hamontee OPT 3 %/ %
10 |Chinnawat Keachaiyaphum OPT 3 W %d%r
11 " |Totsaporn Tanasombut OPT 3 "\@‘\g‘w o -To‘\ﬁ@ ON
12 |Tungpanitan Junduang OPT 4 o?_:dlSh % ﬁ'g\),.t 5'\’] "

- Y

13 |Chinnapat Uttayarat OPT 3 §u§§- §Dj;<__
14 |Suradit Kaewkongton OPT 1 M .
15 ﬂmam @RM(}\YOOW\ MTN 3 : ,V @n
6 | Suphechot  Poonpest TN 3 44/'/;'. Bk
7 | Yoty foorpipitiang pome 0 PT 3 X | ZE
© | Lhandd ﬂolrjq:nwﬂ‘ L oPT 3 e | FE
19 1

- 20

%21

22
23
24
25
26
27
28
29

WNUME : R = sedY 2 (unsdifdhanszdy 2 F‘!b\i‘l’hﬂ'l-ﬁ'ﬂﬁ&‘.lﬂ\l'hlﬁﬂ‘lﬂ'lu5302‘.11?!'] 6 tfinu)

Remark : Passed = level 2 (In case of "under level 2 shall be re-evaluanion within 6 months) Instructor Signed : mu'r

ED 32AU 1 (Level 1) wunfa (Means)  erwnisnalfuiRana Tauiignaunu (Only working - helper)

6 TAU2 (Level2)  nrwfa (Means)  ansndlfiRen’Id uadyliannsodniuTe 18 (Can be working but can't solve the problem)

0 TR 3 (Level3)  Mu1la (Means)  ansoUfRau udTudgmTesad uleld (Can be working and solve the problem)

. AU 4QLevel ) uwla (Means)  Sinonuishloftann UsiRand18R dad1o1d unznouddul (Exceltance Working and to be trainer)

FP-HRA-02-07 Rev.00



vGULF

Tusrgaruramseneusun ey (Training Report)

nangns Course : Systematic cause analysis techique (SCAT) SufiDae: 04 August 2023 181 Time: 09.30 fia to: 10.00
daneam : All GBL JUTTUEIRT Period : Hlue: W#t Hrs: Sec.
oA Place : MS Teams M5 Trainer; Adisak Chertchuwongtanakom
dszionnizousn ; ausunialyl (Genera)  [misilazidiuma A1 LN (Question) [ dfii@s3s (mplement)
Training Type [ susumba (OIT)  |Evaluation Method [ wiumadey (Test)
i %o .00 U/ FIUO wan s sziv mwieie Signature
No. Name - Surcname Department / Division Result l‘ﬁ%ﬂnrnil:ng) A f1e{Afternoon)
1 |Sumpun Phucharoen MGR 3 \_m/ym_) -
2 |Pathumporn Lamai GA ? VJ1',!,\_, 'y -
3 |Xamonrat Sucharitchan GA 2 Mgﬁ -
4 |Jaroon Chaiyapoom MTN 3 @gq[/ -
é Suphachok Boonpeat MTN 2 _Qm{ -
% |Chapiya Noiyai MTN 32 % -
7 |sarawut Kerdkia MTN 3 /{ﬂ.,j [ -
8 [Suphavii Phukamjad MTN 2 g;—:"/é“é[} -
9 |Chalermpon Sripong ~MTN 3 == -
10 |Pongrat Keaniaem MTN = qq-)qf:h' ~
11 |Peeranut Chaichofah MTN, 3 ?WJWQ,\ -
12 |Nopawee Wangjaichuen MTN 2 h/r[yofww -
13 |Peerapong Bunyaboon MTN 3 f—'::“ iﬂ@ -
14 |Tawin Khongkhamchun MTN 3 h\n’b\i -
15 |Banham Phubupphakanchana OPT 9 N | -
16 |Warissara Hamontee OPT 3 F i -
17 |Suparp Muangkaew OPT 3 5%1/17 _
% Totsaporn Tanasombut OPT 3i —-(—D-‘“ﬂ A -
79 |Chinnawat Keachaiyaphum OPT 3 W -
20 [Teerapon Montha OPT - 3 §5\4~P -
21 |Pattara Boonpipattanapong OoPT 3 ?«/‘?—’- -
22 |Chinnapat Uttayarat OPT 3 M -
23 |Tungpanitan Junduang OPT 3 v’:JJ I&'}“ Ik -
24 |Watcharaphong Kaewhawong QPT 3 O{I’maﬁi -
25 |Patthapol Thumrujinun OPT 3 Pq\é\\\q?o\ -
26 |Chantat Thongmak oPT 3 ' @"Y -
27 |Sahachai Boonchoo orT 2 Sysw .
28 |Terdkiet Konthong oPT 8 Terb ke -

0606

Huwmg : A = sev 2 (lunsdid

=

Remark ; Passed = level 2 (In case of "under level 2 shall be re-evaluattion within 6 months)

73U 1 (Level 1)
F91U 2 (Level 2)
FUFIL 3 (Level 3)

5501 4 (Level 4)

MUWDI (Means)
-

Nt (Means)
-

HUWH4 (Means)

"
HUTWNI (Means)

An1r e 2 AenhimsUsziie Tminoiuszoenat s @ow)

i‘l"ll.l'lillﬂﬁﬂ"ﬁﬂ"l‘ll'[ﬂﬂﬂrfﬂ?ﬂﬂu (Only working - helper}
30y §iRemTd unds Turnzadnfiule8 (Can be working but can't solve the problem)
amnsnalfiinew ufludymmTodnduleld (Can be working and solve the problem)

firnmudhlefann ﬂﬁﬂ‘ﬁnu'lﬁ'ﬁ ﬁ‘ﬂﬁu'lil'lﬁ’llﬂzﬁﬂurﬂ’ﬁu’lﬁ(Exccl]ance Working and to be trainer)

Instructor Sipned :

FP-HRA-02-07 Rev.0{




Vv GULF

Tu51e9rumNan1sEneu 3B (Training Report)

AU : All GBL

o Y . o e L
wéngas Course : Avralaanitluntsyheufieafulish Jufi Date :

o

09 June 2023 a1 Time: 1300 09 to: 16.00

TIUFZULIDT Period : aaTua: UMW Hrs.: Sec.

07 Dlace :

MS Teams

MUINT Trainer: Sarawul Kerdkia

dszinnnisousy

mssesiven

ausuviall {General)

AUFHOUNTM (Question)

D ﬂﬁﬁﬁﬁd {Implement)

Training Type [] ousumiun (@T)  |EvaluationMethod  [] wuynaaeu (Test)
7 $o- wna QW BT wan1silsdiv muilode Signature
No. Name - Surename Department / Division Result ih (Morning} ‘ﬂw(Aﬁcrnoon)
1 |Sufmpun Phucharoen MGR lf- — ‘ J)/ﬂf"‘_
2 |Adisak Cherichuwongtanakom SHE ¢ - OM
3 |Pathumporn Lamai GA 3 - )../ e I
4 |Kamonrat Sucharitchan GA 3 - ﬂmﬂi 01(\1
5 Kamol Prungrit MTN 4 - W p
é Jarcon Chaiyapoom MTN a9 - @ﬁ[/
7 |Suphachok Boonpeat MTN 3 - Wv
8 |Chapiya Noiyai MTN 3 - J%
9  |Suphavit Phukamfad MTN 3 - %
10 Chalermpon Sripong MTN ’3 - ’}J -
11 |Peeranut Chaichofah MTN 3 - i
12 |Nopawee Wangjaichuen MTN 3 - M/_‘/I/,; P
13 |Peerapong Bunyaboon MTN 3 - ’\:,3 ﬂ ’“Q'\L
14 |Banharn Phubupphakanchana OPT ‘r - AN ﬂ,’,‘_\’
15 |warissara Hamontee OPT 3 - /M
16 |Suparp Muangkaew oPT 2 - §W
17 [Totsaporn Tanasombut OPT 3 - ﬁ%@@”
18 |Pattara Boonpipattanapong OPT 3 - qéf :
é Teerapon Montha OPT 3 ~ %{WA
20 |Chinnawat Keachaiyaphum OPT 3 - o
21 |Chinnapat Uttayarat OPT 3 - Chnm aFn.)‘"
22 |Chantat Thongmak OPT 3 - O‘\GV\(‘“ }
23 |Anuk Limsangchai OPT z - ;ﬂ,ﬁﬂ-.
24 |Sahachai Boonchoo OPT 3 - g’AQ\wL_,;
25 |watcharaphong Kaewhawong OPT 3 - (?Y,r}ma ?
26 |Tungpanitan Junduang OPT 0 - T‘A‘lif“m: *“1
27 |Suradit Kaewkongton -QPT S - ngc. J"d_
28 |Patthapol Thumrujinun QPT 6 - ?ﬂ*lrhqvol

Remark : Passed = level 2 (In case of "under [evel 2 shall be re-evaluattion within 6 months)

v 4 o T ) a . = ' -
HUINEG . HIHLNAUY = TEAU 2 (hlﬂiﬂlﬂﬂ'lﬂ'l'ﬁzﬂﬂ 2 ﬁ'ﬂn‘lmﬁﬂizmuhmmu'lus::usnm'ﬁ IABU}

Instructor Signed :

@ StV 1 (Level ) MW (Means)  ansadfiRe TaeildRauny (Only working - helper)

E' 76 2 (Level 2) HUWHA (Means) mmmﬂﬁﬁﬁam‘lﬁufith'lﬁmmmﬁ'ﬂﬁu'lﬂ'lﬁ(Can be working but can't solve the problem)
0 JydU3(Level3)  MuwBi(Means)  ensoufsmam uflufwmTeda@ula’ld (Can be working and solve the problem)

. R4 (Lovel 4) MW (Means)

farudiledun UgiRmeldn dadulolf unsaondiuld Excellance Working and to be trainer)

AL

FP-HRA-02-07 Rev.00



WGULF

Tunuausanistlnousunialy (Training Report)
p

Iagl, fingsa

#7314 : All GBL

- PP =
HANAT Course : auTH AUWANTIAY uszdauunugnIRUNR

UMW Date :

08 August 2023

FIUTZUEIA Period

1781 Time :

1T u1f

09.00 flato: 1

Hrs.: Sec.

7.00

#aTufl Place -

GBL Meeting Room

Inung Trainer:

Fire Saviec Rckechon JOrlehe®”

Ussammaonsn: ] ousualil (General)  [nsadazidivma NSAEUNTY (Question) UfjiRe34 (Implement)
Training Type [T ousumifami (oIT)  [Evaluation Method  [] uuunazau (Tesy
i $o - mnn am/dnu pamsdszidiv muflofo Signature
Ne. Name - Surename Department / Division Result |=E/1Q10ming) ‘JJ"ILI(Al‘Iernoon)
1 [wedniug fistny MRG .3 M:pm W
2 [ finws MRG 3 &= C/fy
3 |wnesidnd @aguedauang SHE 3 ©rines Cohohcll
4 |wneurang fyurnmoyay OPT 3 P o | I8 L,
5 [wnaasims el GA 3 oo I v ks
6 |wwananuaimi gaiasund GA 2 f‘;ﬁ:ﬁq& ﬂl‘.ﬁsfev'ﬂ,
7 |weagey loen MTN 3 Ash (Ash ,
8 |wwrAnien yoyunes MTN 3 M i JM:
g |womilaz Yl MTN 3 %g, Vﬁ;g/
10 |wneilsaly Trodedh MTN 3 Prorond G, | Bormd %,
11 [ wislatu MTN 3 W W N apoene
12 [weanga fiandd MTN 3 ,J;fé x%‘ 4 .
13 |wegraan] gidn MTN 3 % =T
14 [urtaBung ATwa MTN 3 e | S
15 |uneigzwad yoyasytnd MTN 2 Wiad | Ao Nﬂ"_
16 [uinmiu Aenqu MTN 2 LW(\?‘U, b "/\73%
17 [wiefudend undund oPT 3 D | o
18 jwnefadism dunfang 0T 2 Arddorw| sSudsin
19 [wesinana gl OFT 3 [ x"ﬁﬂ'ﬂ J
20 [wemanfiurh faunad OPT 3 Woo |F\’<u;§| W;}wf?’
21 [UWE193AT) MHUAS . OPT 2 b | b
2 | 1/ WIS Touber MTV 3 Wor~ | N8
23 '
24
25
26
27
28
29

TR 3 (Level 3)

Mo (Means)
3

Hu1und (Means)
-

HUWAY (Means)

“
nirnd (Means)

ey

Rerark : Passed =Ievel 2 (In case of "under leve] 2 shall be re-evaluattion within 6 months}

@ FERU 1 (Level 1)
e. T2 2 (Level 2)

. T8V 4 (Level 4

yainumeg: Ananuei = sefu 2 (unsdifidndaedy 2 deatmnlsvdiiminnturzesom 6 dow)

rsaUfiRanTaclidaangy (Only working - helper)

Instructor Signed :

msorfiRan1# uads hirnnsadaiule td (Can e working but can't solve the problem)
ayaUfias udludynwmiedadulod (Can be werking and solve the problem)

« r) .
A leRun ﬂﬁﬂ"ﬁﬂu"l'ﬁ anaiulold unsﬁﬁ‘l.lr;ﬂu'lif([-‘.xccilance Working and to be trainer)

FP-HRA-02-07 Rev.00



“GULF

Juswnuramifnousumelu (Training Report)

~ - =
wdngns Course : augH AuwAnDaafu uasdauunugniBunia
Tuil, Ae59

734 : All GBL

@

Ju¥ Date :

08 August 2023

TIUTTVTINT Peried :

2Tua:

1781 Time: 09.00

wfl Hirs.: See.

1 t0: 17.00

d .
am il Place : GBL Meeting Room

Inung Trainer:

madsziiiuen
Evaluation Method

dsziamnisousy ;
Training Type

ausumalal (General)
(1 susuwthau (0IT)

N15A0UNTY (Question)
[ wuumanow (Test)

D ﬂﬁﬁ‘ﬁﬁq (Implement}

@ J5AL 1 (Level 1)
E. TEAU 2 (Level 2)
0 TEAY 3 (Level 3)

. 3TAY 4 (Level 4)

Huwia (Means)
=l

HUW03 (Means)
-

HUWO4 (Means)

“
Huwiid (Means)

g miiiaeuTaslFaaungy (Onty working - helper)

fi $o -oqn TR ST wamszifiu awflods Signature
No. Nams - Surcname Department / Division Result W1 (Morning | Yio(ARernoon)
1 [wnananigmoyadiid vhginana Ty g 2 Somogdaisd | dhmoparfand,
2 |uwdusmde udur Fud 92 S ) ﬁ“ U | St N0
3 [wwArgns quUsediy gatigng 2 3‘[}(‘, no gj"}?%
4 |ureim 9915Ang gnutha vl Ry N
5 |unisz anma T kglF Q2 /-j‘l 7 Yy
=5 6 |[wnitiund Adauna witfu 2 TN | KD HES

7 [wwsndAng v BHYEI 7 oS ﬁ@ﬁl
5 |y QT Fywvd Y. 2 |Gvw: | Qv
0 upe) dAmnia SAusng 390, 2 At | Ao
© bng) AW bodmw¥ 7Y 2 B bt
e TN \dsaraaofibin A e | w9
2 NgeH ﬁw’"ﬂﬁf ol 814 2 Aral | NMUDIN
B | paa  |Wbst/od AU S H 2 S5d S pred
w 0D §13¢ NHF e | Va0 K9
15
16
17
18

e

= 2
21
22
23
24
26
26
27
28
29
WImMeg ;A = 1xdu2 Aumdifidnisedy 2 doanimsdszdilminelussoznm 6 dew)
Remark : Passed = leve) 2 (In case of "under level 2 shall be re-evaluattion within 6 months) Instructar Signed ; %

s milfoBan I8 uad lirmnandnduleld (Can be warking but can't solve the probilem)
annsaufiRam ufluTynmiadaiuleld Can be working and solve the problem)

finuarlefinn UFaReaa dndule Il uazaoudtu I (Excellance Working and ta be trainer)

FP-HRA-02-07 Rev.00



VvGULF

lustwarunanisélnousuniuly (Training Report)

HENYHS Course : weugnidunisdadurnsss, uil Date :
wrugniduinRdimuessueid . wavanidunsdninnuwiayans
Iitugiimauaifusuuse wadnginannisynany,
unugnidulsaszun, unugmiduiadislue

#7141 : All GBL

~

09 August 2023 01 Time: 09.00

JWTTUEINT Period : e :

-
0 to:

17.00

U Hrs.: See.

‘:Tﬂ‘mﬁ Place : GBL Meeting Room

INU1NT Trainer: Adlsak Chertchuwongtanakorn

Yziannmitoua:

gl (Generad)

mnlsediugm MTHBUN 1Y (Question)

I:] ﬂﬁl‘lﬁﬁd (Implemznt}

Training Type ] owswusthione 0I1)  [Bvaluation Method [ wnummeon (Test)
@ #o-mqa - A TN sy sudlu awiiodie Signature
No. Name - Surename Department / Division Result ih (Morning) ﬁm(Al‘tcrnuon)
1 |Pathumparn Lamai GA 3 ;Jﬂdw r. ’Jj? wwl
2 |Kamonrat Sucharitchan GA 3 mﬁm T\ma'bni
3 |Chapiya Nojyai MTN 3 &Q/
4 |Peeranul Chaichofah MTN 3 péﬂﬂ"ﬂ d—
5 |Nopawee Wangjaichuen MTN .3. Wﬂ‘ AW }’V.ﬂm\“‘v
6 |Sarawut Kerckla MTN 3 /CJ/ é M
7 éuphavit Phukamjad MTN 3 % %'
8 |Chalermpon Sripang MTN 3 _’_@ ?
8 |Peeraporg Bunyabocn MTN 3 0‘;5[\ ‘UQ* '\hl \b'ﬂ/‘
10 |Banharn Phubupphakanchar OFT 3 Viia d‘(‘"““ %’ég‘“—v
11 |Chinnawat Keachaiyaphum oPT 3 W W
12 [Tungpanitan Junduang OPT 3 cf.ﬂ)(\b Fv uf"u)rbs I
13 |Warissara Hamontee OPT 3 %;/ V<
1 [Apeon Chadlygpeort M 3 Ay, | Ay
s | uphacho L Boon'peovt' MIN 3 ﬂ,&r 0’.}2@"
16 :
17
18
19
20
21

.22
23
24
25
28
27
28
29

. . A5 - -
mnumg: Anuneet = szdu 2 Quasiliidindiszdu 2 daahmadsniivlnineluszozom 6 dow)

Instructor Signed ;

Remark : Passed = level 2 (In case of "under level 2 shall be re-cvaluattion within 6 months)

ED I8AU 1 (Level 1)
E' 3260 2 (Level 2)
0 T2AU 3 (Level 3)

. TEAU 4 (Level 4)

LT (Means)
-

HUTN4 (Means)
-

NUUA (Means)

NIUEY (Means)

arunsor iR Inuddaaugu (Only working - helper)
mmrolfiiRantd udérlinunsndndule 1# (Can be working but can't selve the problem)
tnnsolfiaam uﬁ"luﬂmmu‘imfnﬁu"lu'lé‘(c;m be working and solve the problem)

o lofun UfiRa1dR dndnletd unz coudiulel Excellance Working and to be trainer)

G’

FP-HRA-02-07 Rev.00




VvGULF

luseaumanisineusumelu (Training Report)

MANgASs Course : Internal Auditor aq%’nﬁwﬁ'«w Fuf Date: 10 August 2023 1781 Time: 09.00 fl9 t0: 17.00
F7447M : All GBL $ANITEUS0T Period : dalus WIR Hrs.: Sec.
ADTf Place : GBP Meeting Room ey Trainer:
TRQe oret Ot
UsEIANMIIoUSH : ousuialy (General)  [msdfsziiuma AT5ABUAIY (Question) ] 1fudsTe (Implement)
Training Type {7 eusumham(OrT)  |Evaluation Method [T ] 1umazioy (Test)
i ' fta-ﬂqn KRR TR Y unn1seidiu awilede Signature
No. Namc - Surename Department / Division Result 1 {Morning) j.'ng&ii_’temoon)
1 [wndiiud ity MRG 3 w \WJA‘
2 [wwedAdnA dingeedsuins SHE 3 Qs Tkt
3 [weuIvnT Juurnyay OPT 3 - 2| I+ ol
4 |unsanslyuws anld GA K! gJ?;mc. rw/juwf'
5 |lunsnanuaimi asiaduns GA q ﬂuéﬁmﬁ \’hé?mﬁ _
|6 sy loend *MTN 3 A, o/
%7 watiles davle MTN 3 ﬁ;q/ ﬁ;;,
8 |unefszwad yoyozyral MTN 3 ANy "\iﬂ ‘"{N:g
9 [wewiu Aarnqu MTN K m @V\?\X
10 [uedudand uaduni OPT 3 s S~
11 |wnasadau funfan OPT 3 fr )y A LAT
12 |unaanadias wnues OPT 3 | ST
13 |ag ﬂ,fné‘{sé 5443 MTN 3 St | St
i |ene R s MTY 3 . | (el
15 ou wds wilvee MmTN 3 W Mo | W Mooroge
18 1o 5003 Pandn Ty 8 AL | /L.
17 '
18
19
% 20
21
22
23
24
25
2
27
28
29

Jemut L (Level 1) Mu10D9 (Means)

JeAv 2 (Levei2)  1U1L04 (Means)
$2dU3 (Level 3)  wuinda (Means)

MU (Means}

0635

558U 4 (Level 4)

Remark : Passed = Jevel 2 (In case of "under level 2 shall be re-evaluattion within 6 months)

. z ~ 4 8 o o .
e : st = seduz Quordfidindiszd 2 Aeahmabzdimingluszenmn s ew)

Instructor Sipned ;

10U fjiAnuTauildnugy (Onty working - helper)
srunsadfiRould uidi T sadafuleld (Can be working but can't selve the preblem)
snsnifiRoy udTudynniadafule 18 ©an be working and solve the problem)

finnaudilofinin dfianu’ldR dafuleld unzeeudbuld (Excellance Working and 1o be trainer)

GhhS:

FP-HRA-(2-07 Rev.00



VvGULF

lusieamamsHnousumelu (Training Report)

NENYAS Course : UTH First aids & CPR fufiDate: 07 August 2023 P Time: 09.00  §to: 16.00
#9400 ; All GBL 5ISEUEIRY Period : i lus: WIF Hrs.: Sec.
a01ut Place : GBP Meeling Reom INUINT Trainer:
BW'?ICOI‘- 'FI“YST- Aloe J) ok
dszamnmsanus ; ouaa 1 (General]  [prsd3zidinmn AISABUOM (Question) [V 1foRe3s (mplement)
Training Type [ ousum¥fni (1) |Evaluation Method [ ] HuUNANBY (Tes)
i #o-mnn RIE GTTERLY sanmiTssiiy awdlefa signature
No. Namg¢ - Surename Department / Division Result 1 (Morniy),-—'ﬁw(.uternw)\
1 (nduiug Aty MRG 3 m ,g—‘ o)
2 [weeddnA dagaedsuing SHE 3 atine” | O
3 |weusans duuraniyau OPT 3 Pl | Lo L_(""—-'v\
4 funsrninums ol GA 2 ),/7 v T gl
5  [wasnanuaimi gainsine GA 8 Tualeord Nadien
% 6 |weagy leenh MTN 3 @.M @]
7 [wegnten yoyuins MTN 3 ﬂ%{—" ﬂ g5
g |wemnilus deule MTN 3 %}c\, ﬂ.ﬂ /
9o [wefsniy loadav MTN N T w. /Vraw
10w wislady MTN 3 T P@M’ a\ PM’},; Ofl\(
1 feamqel fianda - MTN a3 /eg/uf(é )zﬂ,ﬂ/é
12 {uegnden gindn MTN s PP |21y
13 lueafune Aiwad MTN 2 = é"
14 {unefsowaf yryasyrol MTN a3 E;,“) mqvﬁ, é\“\ 7% 5B
15 [wiedwinnd wadenid GPT 3 s i
16 |wnedaLldianu dunfang oPT 3 Sy Jl‘l\'a‘\‘* ) Jf» S
17 [WAa93A91 MINURT OPT 3 W W
18 mqm'ml'gn'l.rmﬁmﬁ theiang. Helper 3 damaedud | damopriud
P wennTesdni nandeEs Helper 2 ,Gn?% ,‘)‘ﬁ A 1;')]‘?1«/5 g
S 2 [wedumnds s Helper 3 Aum U | Gl n I) G
21 =t S8R Helper _— -
-l = o,
22 mmmiwﬁ q*mJ?..lm; Helper B W Qma. %T?"iﬂ
2 [wgiin Pty Wi 3 LI Y
24 [
2
26
27
28
29

@ FEAU 1 (Level 1)
e 32/ 2 (Level 2)
0 91 3 (Level 3)

. 324U 4 (Level 4)

Wi {Means)
=]

AU (Means)
=3

Nu1und {Means)

A1 (Means)

e Awineet = s3du2 Cuasdfidiniinsdy 2 devhmmlszdulminwlussesom 6 dew)
Remark : Passed = level 2 (In case of "under level 2 shall be re-evaluattion within 6 months}

s ol fEA Taafigraus (Only working - helper)

Instructor Signed :

s ol iR I8 uass llenis adafu1e18 (Can be working but can't solve the problem)

annsorl iR ufludommSoanitule ¥ (Can be working and solve the problem)

OrvheS.

finrdhlediuin ﬂﬁ‘[ﬁﬂu1ﬁ v‘l'ﬂﬁullﬂ'lﬂuﬁzﬂnuisum’ (Excellance Working and ta be trainer)

FP-HRA-02-07 Rev.00



vGULF

Tusraauranisineusunielu (Training Report)

nANngAT Course : lsARINMsLlszadinuasls

I : All GBL

o

pry
UY Date :

AaNAIAaaN 19 July 2023

5717501987 Period : Falua:

a1 Time:

1300  fa10: 14.00

U Hrs.: Sec.

=
DA Place : MS Teams

N5 Trainer: Kitima Boonpeng

pusuia 1l (General
] eusumdham (OIT)

drztanmsousu

A15AOUNTY (Question)
[] ununamow {Test)

) Invsdsziiungg
Evaluation Method

D ﬂﬁflﬁn?d (Implement)

Training Type

@ 538U I (Level 1}
6 F2RU 2 (Level 2}
0 TEAY 3 {Level 3)

. 52AL 4 (Level 4)

w10t (Means)
"
H1W03 (Means)

M08 (Means)

MDA (Means)

annsmlgiRasTaedidarunu (Only working - helper)

i $o-ana RTRL TR aanfazi awiledo Signature
Ne. Name - Surename Department / Divisien Result 141 (Morning) 1hB{Afternoon)

1 |Adisak Chertchuwongtanakom SHE 5 - W

2 |Pathumpom Lamai GA b - }fq oiw

3 |Kamanrat Sucharitchan GA 4 - mafgqﬁ

4 |Jaroon Chaiyapoom MTN 4 ~ W
Suphachok Boonpeat MTN A4 - ﬂMf

6 |Chapiya Noiyai MTN 3 - SGEJ;./ ,

7 |Sarawut Kergkla MTN b‘ - ﬁ/‘l [(

8  [suphavit Phukamjad MTN 3 - o7

9 [Nopawee Wangjaichuerll MTN ﬂ) - W/’LJ fer

10 |Pongrat Keaniaem MTN 5 - C\}J}‘é;ﬁ’_

11 |Peerapong Bunyaboon MTN ,'J ys - ﬁ ™ ,\SQ"Q’
12 '|Tawin Khongkhamchun - MTN K} - V‘\f\fﬁu,

13 |Banhasm Phubupphakanchana OPT 3 - It L
14 |Chinnawat Keachaiyaphum oFT 3 - %ﬂ‘/“/
15 |Teerapon Montha OPT f - %‘N}Q

16 [Tungpanitan Junduang OPT 3 - o Jp}ﬁ‘ 1k

17 |Patthapol Thumngjinun OPT 3 - Eluhapol

% Chantat Thongmak OPT 3 - &%
19 [Sahachai Boonchoo OPT ‘5 - (V\\nu/hﬂ.]
20 |Terdkiet Konthong OPT ke - Taduiedl
HINUIVG : FTNGIE = 3L 2 Aunsdifdniizsy 2 devtmstszdulniswluszesam ¢ dow) b_g J }
Remark : Passed = level 2 (In case of "under level 2 shall be re-evaluattion within 6 months) ‘ Instructor Signed : -

ﬁ‘l!l‘linﬂﬁ‘ljﬁ»l’mm‘ andaliaunsoAadule’d (Can be working but can't solve the p‘rublem)

aunsmlfifan ufludgrim3eaafulald (Ca be working and solve the problem)

finnudhloAun UfiRau 18R dafu 114 unzaoudinl (excellance Work

ing and to be trainer)

FP-HRA-02-07 Rev.0!



\’G U LF lusisarunani s ApUSUAEIY (Training Report)
WANYAT Course : ESMS-Sa-P-06 Powered Industrial Trucks truck 7 Date: 08 October 2023 1181 Time:. 09.30 fia to:- 10.00
thauau : All GBL 32W3ZUz1I01 Period : dalua: UMW Hrs.: Ses.

e
A0TUN Place : MS Team

3nuINs Trainer: Suphavit Phukamjad

tsznnmsouTy : ausui2 1y (General)

mslsziniuna MIAVO I (Question) ] 1l§1i@e3a (implement)
Training Type 1] pUTUHENTH (OIT) Evaluation Method |:| WLuUMATeY (Test) ’
i %o - RHTIE: pITOT wan13Uszin awiiede Signature
No. Name - Surename Department / Division Result ¥ (Marning) 1.'ntl(A[ternuun)
1 |Kamonrat Sucharitchan GA % ﬂméieﬁ -
2  |Nopawee Wangjaichuen MTN 4 mew -
3 |Patiarawat Jiravichada MTN 4 Foor3l. -
4 {Suparp Muangkaew OPT 4 Wy}o ) -
5 [Totsaporn Tanasombut OPT 4 Tautggﬁ\ NN =
_% Tungpanitan Junduang OPT 4 Tu ‘15_],,“1 o -
7 |Watcharaphong Kaewhawong OPT A 0?}";&'{ -
8 |Sahachai Boonchoo OPT 4 -

vanumg ;. Hninust = szdu2 Aunsiifminiezdy 2 Aevhimalsuiiulninwluszesoa 61@ow)

@ T2AU 1 (Level 1)
e T2A1 2 (Level 2)
0 J2AL 3 (Level 3)

. 7241 4 (Level 4)

HUWHA (Means)
==

HUWOA (Means)
-

HUWOA (Means)

111083 (Means)

Remark : Passed = level 2 (In case of "under level 2 shall be re-evaluattion within 6 months)

ET'IIJ‘ISnﬂﬁﬁﬁQ'IuTnUﬁ FIﬂ'J'LIr]u (Only working - helper)

Instructor Signed :

arnnsoUfiRau'ld uadaliensodaiuleld (Can be working but can't solve the problem)
ET'Iminﬂﬁu”ﬁﬂN lll’i‘lﬂlﬂﬂ;?‘l‘lﬂ%ﬂﬂ"ﬂﬁu'ln“'(Can be working and solve the problem}

finaudhledun ﬂﬁiﬁﬂu'lﬁ'ﬁ ﬁ'ﬁﬁuh‘lﬁ’uazﬂﬂmfﬁu'lif(lixoellnnce Working and to be trainer)

S
7

FP-HRA-02-07 Rev.00




VGULF

Tussnunanisinevsumeli (Training Report)

N&nYA3 Course : ESMS-Sa-P-25_Safety Sign and Colour Ceding

47U : All GBL

&

]
U¥ Date :

$7TLULI Period :

29 September 2023

1781 Time: 09.30 o

UM Hrs.: Sec.

10.00

aAa Ui Place

MS Team 3MUINT Trainer: Kitima Boonpeng
Usziamnisevsu : ousui1ly General)  [mlrzdluna ATEUNIY (Question) C1 dfiReda (implement)
Training Type [ eusumfiami (OIT)  |Evaluation Method [ wumaapy (Test)
f o - ana QU7 AN pansdazdiu awindn Signature
No. Name - Surename Departmenf ! Division Result l“t‘}ﬂ[nrni‘ng) ﬁ}ﬂ(Anernuun)
1 |Sumpun Phucharcen MGR & M -
2 |Adisak Cherlchuwongtanakorn SHE G W -
3 |Pathumpom Lamai GA b 9?’;)"'"' ) -
4 |Kamonrat Sucharitchan GA ) %ﬂ -
5 |Jaroon Chalyapoom MTN %) @W/ -
% Chapiya Noiyai MTN 9 m -
7 |Sarawut Kerdkla MTN b Mé -
8 |chalermpon Sripong MTN 9 @ -
9  |Suphavit Phukamjad MTN \1; % p -
10 {Nopawee Wangjaichuen MTN & [/V.r /hP“"'\- .
11 |Pattarawat Jiravichada MTN 3 .;/ p -
12  |Peerapong Bunyabaon MTN & 'ﬁhoﬂ‘q"@' | -
13 |Tawin Khongkhamchun MTN % L,‘\/\D‘LL . -
14 |Banharn Phubupphakanchana OPT K %— A_\,"‘ -
15 |Warissara Hamontee OPT ) //J_{"\}é/ -
16 |Suparp Muangkaew OPT 1) '-SIJPWV:F -
17 |Totsapom Tanasombut OPT 5 Tzf@o:’\) o -
18 |Chinnawat Keachaiyaphum OPT 5 ‘EW -
Teerapon Montha OPT b T@-pm?m -
20 |Paliara Boonpipattanapong OPT 5 l?;,t‘ ) quf d -
21 [Chinnapat Utlayarat OPT & [ W, p.p{“ -
22 |Anuk Limsangchai OFT N /i(L/Z 7 -
23 {Tungpanitan Junduang OPT 3 T‘-«\\ %f‘\‘\: tay -
24  |Patthapel Thumrujinun OPT \g ?q%lhq@%\ . -
25 [Sahachai Boonchoo OPT & X ‘

o sumast = seau 2 Quasiiiidiniiszdy 2 Asahinslszdulmimolussezom 6 dew)

Remark : Passed = level 2 (In case of "under level 2 shall be re-evaluattion within 6 months)

@ $24U 1 (Level 1D

e TedU 2 (Level2)  Mubda (Means)
0 T2 3 (Level 3) nuil (Means)
. 72Au 4 (Level 4)  MuWTa (Means)

&
MU0 (Means)

mmmﬂﬁﬁqm’[ﬂuﬁtj’muqu (Only working - helper)

rt)

Inglructor Signed :

S
N,

0

munsolfiRen 18 wad liaunsodaiule’ld Can be warking but can't solve the problem)
asn fian ufluTyw1wd efafuled (Can be working and solve the problem)

fiarulednn UfiRan148 dadule 18 uazaeuginld (Excellance Working and ta be trainer)

FP-HRA-02-07 Rev.00




vGULF

Tuswauwamy

5

pousuMUlY (Training Report)

#79 : All GBL

WARYAT Course : PD-HRA-02 MsENausH

&

SufiDate: 20 September 2023

TU5ZUEIAT Period : ialue:

1781 Time: 4

P
Um

130 9 t0: 12.00

Hrs.: Sec.

'dmu'ﬁ Place : MS Team

SnuInS Trainer: Kamonrat Sucharitchan

tsznnnisousy
Training Type

pusuiahl (General)
[J eusumbe ©IT)

nrsussidivem
Evaluation Method

MITOUNTY (Question)
[ ] wwumaerou (Test)

D ﬂﬁﬁﬁﬁi (Implement}

fi fo-wna AU/ TIMU nanYsziiin afloe Signature
No. Name - Surcname Department / Division Result dh {Morning) 'L'l‘ltl(AI'tcrnnnn)
1 |Pathumporn Lamai GA A , b C. -
2 |saroon Chaiyapoom MTN ?) Z(“m,e -
3 |Chapiya Noiyai MTN 3 ‘ %W ‘ -
4 |sarawut Kerdkla MTN 3 W L -
5 |Chalermpen Sripong MTN 5 - fé;_;z.__ -
Pattarawat Jiravichada MTN 5 r'fnr?( . -
7_ Peerapong Bunyaboon MTN % a nm%.. -
8 |Warissara Hamaonlee QPT 3 W ~
9  |Suparp Muangkaew OPT 3 \m/ -
10 |Totsapom Tanasombut OPFT ) —(g‘sﬁ-@ AN ~
11 |Chinnawat Keachaiyaphum OPT R/j W .
12  |Pattara Boonpipaitanapong OPT 3 7\% -
13 |Anuk Limsangchai OPT ) ﬁn% s .
14 |Tungpanitan Junduang OPT ) T pa " "“‘m -
15 |watcharaphong Kaewhawong OPT ) ﬂ“f)ﬂé -
16 |Chantat Thongmak OPT > 7 - -

52AY 1 (Level 1)

JEAL 2 (Level 2)

0 58U 3 (Level 3)
. 3R 4 (Level 4)

-

HUwHA (Means)
=2

HUWDA (Means)
-

HU1W0A (Means)

Y1003 (Means)

» Fl

yingme: At = szdu 2 (luasdifidindiszdy 2 donimadszihlwinwluszuznn 6 L)

Remark : Passed = level 2 (In case of "under level 2 shall be re-evaluattion within 6 months)

asnlfiRanTaoiigainmu (Only working - helper)

Instructor Signed :

mmmﬂﬁﬁﬁﬂu'lﬁ’ I trﬂﬂﬁm‘linﬁ'ﬂ?mh'lﬁ’ (Can be working but can't selve the problem)
ﬂ'lnﬁﬂﬂﬁu“ﬁﬂll urﬂuﬂ:gmu"iaﬁa?mh'ld’ (Can be working and solve the problem}

St lefuan UiRane14A fafule]ld uazaeudduld (Excéllance Working and to be trainer)

Naded

FP-HRA-02-07 Rev.00
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ANANUIN U-14

Naﬂ'ﬁm')ﬁﬁﬂQmmwﬁ'lﬁﬂﬁnﬂi:mu Online Monitoring




GBL Waste water parameter

Waste water Waste water
DATE flow (T/Hr) PH St iek, (E) temperature (Deg C)
04-Jul-23 10:00:00 6.77 6.78 1597.88 32.99
05-Jul-23 10:00:00 6.74 6.75 1460.68 32.71
05-Jul-23 11:00:00 6.75 6.76 1454.98 33.21
05-Jul-23 12:00:00 6.75 6.76 1449.28 32.88
05-Jul-23 13:00:00 6.73 6.76 1443.57 32.67
05-Jul-23 14:00:00 6.70 6.76 1437.87 32.44
05-Jul-23 15:00:00 6.67 6.76 1435.28 32.43
05-Jul-23 16:00:00 6.63 6.75 1434.51 32.51
14-Jul-23 20:00:00 7.06 6.82 1411.97 31.43
14-Jul-23 21:00:00 7.03 6.85 1404.53 31.38
14-Jul-23 22:00:00 7.00 6.87 1397.09 31.44
14-Jul-23 23:00:00 6.96 6.90 1389.65 31.51
15-Jul-23 00:00:00 6.93 6.89 1385.66 31.55
15-Jul-23 01:00:00 6.90 6.88 1385.89 31.59
15-Jul-23 02:00:00 6.87 6.87 1386.12 31.63
15-Jul-23 03:00:00 6.84 6.86 1386.34 31.67
15-Jul-23 04:00:00 6.80 6.87 1386.57 31.71
15-Jul-23 05:00:00 6.76 6.89 1386.79 31.75
15-Jul-23 06:00:00 6.72 6.90 1387.02 31.79
18-Jul-23 18:00:00 6.89 7.08 1300.12 31.85
18-Jul-23 19:00:00 6.86 7.11 1299.14 31.68
18-Jul-23 20:00:00 6.84 7.14 1298.17 31.61
18-Jul-23 21:00:00 6.81 7.17 1297.19 31.62
18-Jul-23 22:00:00 6.79 7.14 1296.22 31.63
21-Jul-23 09:00:00 6.87 7.12 1225.34 33.53
21-Jul-23 10:00:00 6.86 7.08 1219.91 32.90
21-Jul-23 11:00:00 6.78 7.06 1214.48 33.16
21-Jul-23 12:00:00 6.78 7.04 1209.04 33.26
21-Jul-23 13:00:00 6.72 7.03 1203.61 33.25
21-Jul-23 14:00:00 6.67 7.01 1230.62 32.94
21-Jul-23 15:00:00 6.61 7.00 1230.26 31.72
23-Jul-23 14:00:00 7.19 7.12 1121.07 33.50
23-Jul-23 15:00:00 7.15 7.10 1083.14 33.50
23-Jul-23 16:00:00 7.12 7.11 1058.61 33.50
23-Jul-23 17:00:00 7.09 7.12 1035.31 33.50
23-Jul-23 18:00:00 7.05 7.13 1017.71 33.50
23-Jul-23 19:00:00 7.02 7.14 1007.44 33.50
23-Jul-23 20:00:00 6.98 7.16 997.17 32.10
23-Jul-23 21:00:00 6.95 7.18 986.90 32.10
23-Jul-23 22:00:00 6.90 7.20 976.64 31.51
23-Jul-23 23:00:00 6.86 7.20 973.91 31.50
24-Jul-23 00:00:00 6.81 7.20 972.74 31.49
24-Jul-23 01:00:00 6.76 7.20 971.57 31.55
24-Jul-23 02:00:00 6.72 7.19 970.40 31.63
24-Jul-23 03:00:00 6.67 7.19 969.23 31.71
24-Jul-23 04:00:00 6.63 7.19 968.07 31.79




GBL Waste water parameter

Waste water

Waste water

DATE flow (T/Hr) PH SEeTEE (), temperature (Deg C)
29-Jul-23 05:00:00 7.04 7.35 1009.03 30.40
29-Jul-23 06:00:00 6.98 7.32 1006.62 30.62
29-Jul-23 07:00:00 6.92 7.27 1011.37 31.08
30-Jul-23 00:00:00 6.93 7.27 1029.44 29.99
30-Jul-23 01:00:00 6.89 7.26 1036.45 30.48
30-Jul-23 02:00:00 6.85 7.25 1043.47 30.72
30-Jul-23 03:00:00 6.80 7.24 1050.48 30.91
30-Jul-23 04:00:00 6.76 7.23 1057.50 31.10
30-Jul-23 05:00:00 6.72 7.22 1064.52 31.16
30-Jul-23 06:00:00 6.67 7.21 1068.17 31.22

18-Aug-23 15:00:00 5.45 6.97 964.41 33.23
18-Aug-23 16:00:00 5.42 6.96 966.16 33.23
18-Aug-23 17:00:00 5.40 6.96 967.91 33.24
18-Aug-23 18:00:00 5.37 6.95 969.66 33.24
18-Aug-23 19:00:00 5.35 6.94 972.35 33.25
18-Aug-23 20:00:00 5.34 6.94 975.59 33.25
18-Aug-23 21:00:00 5.30 6.93 978.83 33.25
18-Aug-23 22:00:00 5.21 6.93 982.08 33.25
18-Aug-23 23:00:00 5.12 6.92 985.32 33.25
19-Aug-23 00:00:00 5.06 6.92 988.56 33.25
19-Aug-23 01:00:00 5.03 6.92 991.80 33.25
22-Aug-23 09:00:00 5.21 7.01 1005.46 33.60
22-Aug-23 10:00:00 5.19 6.99 1004.46 33.23
22-Aug-23 13:00:00 5.08 7.07 1002.57 33.50
22-Aug-23 14:00:00 5.10 7.05 1004.71 33.50
22-Aug-23 15:00:00 5.08 7.02 1006.84 33.05
26-Aug-23 01:00:00 5.42 6.92 1034.51 30.16
26-Aug-23 02:00:00 5.43 6.94 1042.49 30.52
26-Aug-23 03:00:00 5.39 6.96 1050.46 30.51
26-Aug-23 04:00:00 5.36 6.98 1058.44 30.63
26-Aug-23 05:00:00 5.32 7.00 1066.41 30.71
26-Aug-23 06:00:00 5.28 7.02 1074.39 30.85
26-Aug-23 07:00:00 5.24 7.02 1076.25 31.22
26-Aug-23 08:00:00 5.21 7.02 1069.08 32.11
26-Aug-23 09:00:00 5.17 7.01 1067.35 32.85
26-Aug-23 10:00:00 5.13 7.00 1065.62 33.41
31-Aug-23 09:00:00 4.08 6.76 1115.76 33.52
31-Aug-23 11:00:00 4.07 6.64 663.00 33.39
31-Aug-23 12:00:00 4.05 6.62 663.00 33.39
31-Aug-23 13:00:00 4.03 6.61 663.00 33.39
31-Aug-23 14:00:00 4.01 6.60 663.00 33.39
31-Aug-23 15:00:00 3.99 6.58 663.00 33.39
04-Sep-23 22:00:00 4.73 6.88 1193.59 31.70
04-Sep-23 23:00:00 4.70 6.89 1183.71 31.73
05-Sep-23 00:00:00 4.68 6.89 1173.83 31.73
05-Sep-23 01:00:00 4.65 6.89 1164.36 31.61




GBL Waste water parameter

Waste water

Waste water

DATE flow (T/Hr) PH SEeTEE (), temperature (Deg C)
05-Sep-23 08:00:00 4.65 7.01 1191.42 31.44
05-Sep-23 09:00:00 4.75 6.86 1191.63 33.89
05-Sep-23 23:00:00 4.88 7.11 1175.19 28.97
06-Sep-23 08:00:00 5.48 6.79 1157.46 32.27
06-Sep-23 09:00:00 5.49 6.71 1153.03 33.03
06-Sep-23 10:00:00 5.49 6.71 1148.61 33.90
06-Sep-23 11:00:00 5.48 6.78 1163.20 33.00
06-Sep-23 12:00:00 5.46 6.74 1159.37 33.00
06-Sep-23 13:00:00 5.44 6.70 1155.54 33.00
06-Sep-23 14:00:00 541 6.68 1151.70 33.00
06-Sep-23 15:00:00 5.39 6.67 1147.87 33.00
08-Sep-23 08:00:00 5.54 6.79 1126.34 32.42
08-Sep-23 09:00:00 5.50 6.76 1102.65 33.86
09-Sep-23 08:00:00 5.52 6.83 1115.98 31.86
09-Sep-23 12:00:00 5.43 6.90 1090.77 33.84
09-Sep-23 13:00:00 5.51 6.93 1084.47 33.48
09-Sep-23 14:00:00 5.43 6.93 1081.04 33.98
10-Sep-23 08:00:00 5.72 7.14 1137.16 32.35
10-Sep-23 09:00:00 5.84 7.09 1146.68 32.53
10-Sep-23 10:00:00 5.75 7.04 1141.43 33.91
10-Sep-23 11:00:00 5.78 7.03 1136.17 33.82
10-Sep-23 12:00:00 5.77 7.02 1130.92 33.83
10-Sep-23 13:00:00 5.76 7.01 1125.66 33.83
10-Sep-23 14:00:00 5.75 7.00 1120.41 33.84
10-Sep-23 15:00:00 5.74 6.99 1115.15 33.84
10-Sep-23 16:00:00 5.73 6.98 1109.89 33.85
10-Sep-23 17:00:00 5.73 6.97 1104.46 32.37
10-Sep-23 18:00:00 5.72 6.95 1098.50 31.98
10-Sep-23 19:00:00 5.68 6.88 1092.54 31.90
10-Sep-23 20:00:00 5.65 6.83 1086.58 31.86
10-Sep-23 21:00:00 5.62 6.81 1080.62 31.82
10-Sep-23 22:00:00 5.59 6.81 1074.66 31.79
10-Sep-23 23:00:00 5.56 6.84 1068.34 31.75
11-Sep-23 00:00:00 5.53 6.86 1060.88 31.73
11-Sep-23 01:00:00 5.50 6.87 1053.42 31.67
11-Sep-23 02:00:00 5.47 6.87 1045.97 31.58
11-Sep-23 03:00:00 5.42 6.88 1042.53 31.57
11-Sep-23 04:00:00 5.38 6.88 1041.02 31.62
11-Sep-23 05:00:00 5.33 6.88 1039.50 31.66
11-Sep-23 06:00:00 5.29 6.89 1037.99 31.69
11-Sep-23 07:00:00 5.24 6.90 1036.47 31.72
11-Sep-23 08:00:00 5.19 6.92 1034.96 31.84
11-Sep-23 09:00:00 5.15 6.94 1033.45 32.29
11-Sep-23 10:00:00 5.10 6.96 1031.93 32.39
18-Sep-23 10:00:00 5.92 7.31 1005.29 33.17
18-Sep-23 11:00:00 5.88 7.33 1007.83 33.22




GBL Waste water parameter

Waste water

Waste water

DATE flow (T/Hr) PH SEeTEE (), temperature (Deg C)
18-Sep-23 12:00:00 5.84 7.36 1010.38 32.76
18-Sep-23 13:00:00 5.80 7.39 1012.93 33.06
18-Sep-23 14:00:00 5.77 7.37 1015.48 33.43
18-Sep-23 15:00:00 5.73 7.38 1018.03 33.38
18-Sep-23 16:00:00 5.69 7.42 1020.58 31.08
18-Sep-23 17:00:00 5.65 7.44 1023.13 31.15
18-Sep-23 18:00:00 5.61 7.49 1026.03 30.31
18-Sep-23 19:00:00 5.57 7.50 1029.09 30.61
18-Sep-23 20:00:00 5.53 7.47 1032.15 30.73
18-Sep-23 21:00:00 5.49 7.45 1035.21 30.68
18-Sep-23 22:00:00 5.45 7.43 1038.27 30.95
18-Sep-23 23:00:00 541 7.41 1041.33 31.03
19-Sep-23 00:00:00 5.37 7.39 1044.39 31.05
19-Sep-23 01:00:00 5.33 7.37 1047.44 31.07
19-Sep-23 02:00:00 5.28 7.36 1050.34 31.08
19-Sep-23 03:00:00 5.23 7.35 1053.17 31.10
19-Sep-23 04:00:00 5.18 7.34 1056.00 31.11
22-Sep-23 20:00:00 5.85 6.94 1097.01 30.82
22-Sep-23 21:00:00 5.82 6.94 1094.77 30.53
22-Sep-23 22:00:00 5.80 6.93 1098.30 30.64
22-Sep-23 23:00:00 5.77 6.93 1101.83 30.45
23-Sep-23 00:00:00 5.74 6.92 1105.36 30.43
23-Sep-23 01:00:00 5.71 6.94 1108.89 30.54
23-Sep-23 02:00:00 5.68 6.96 1112.42 30.37
23-Sep-23 03:00:00 5.65 6.98 1115.94 30.47
23-Sep-23 04:00:00 5.61 7.00 1119.47 30.64
23-Sep-23 05:00:00 5.55 7.01 1120.24 30.82
23-Sep-23 06:00:00 5.50 7.01 1120.91 30.95
23-Sep-23 07:00:00 5.45 7.02 1121.58 31.07
23-Sep-23 08:00:00 5.40 7.02 1122.25 31.43
23-Sep-23 09:00:00 5.35 7.02 1122.92 32.18
23-Sep-23 10:00:00 5.30 7.01 1123.59 32.69
23-Sep-23 11:00:00 5.25 7.01 1124.26 32.22
23-Sep-23 12:00:00 5.20 7.00 1124.67 32.94
23-Sep-23 13:00:00 5.14 7.00 1123.22 32.99
26-Sep-23 11:00:00 5.52 6.92 1145.89 33.83
26-Sep-23 12:00:00 5.46 6.98 1147.80 33.42
26-Sep-23 13:00:00 5.44 7.01 1149.71 33.23
26-Sep-23 14:00:00 5.41 7.02 1151.63 32.88
26-Sep-23 15:00:00 5.39 7.04 1153.54 32.36
26-Sep-23 16:00:00 5.37 7.05 1155.45 32.05
26-Sep-23 17:00:00 5.35 7.07 1157.37 31.85
26-Sep-23 18:00:00 5.32 7.08 1156.38 31.65
26-Sep-23 19:00:00 5.30 7.10 1151.02 31.49
26-Sep-23 20:00:00 5.28 7.12 1145.67 31.48
26-Sep-23 21:00:00 5.26 7.12 1140.31 31.47




GBL Waste water parameter

Waste water

Waste water

DATE flow (T/Hr) PH SEeTEE (), temperature (Deg C)
26-Sep-23 22:00:00 5.25 7.11 1134.95 31.42
26-Sep-23 23:00:00 5.23 7.11 1129.60 31.30
03-Oct-23 21:00:00 6.05 7.50 959.87 27.74
03-Oct-23 22:00:00 6.02 7.62 950.04 29.22
03-Oct-23 23:00:00 5.98 7.70 955.25 29.28
04-Oct-23 00:00:00 5.95 7.70 956.93 28.51
04-Oct-23 01:00:00 5.91 7.70 957.14 29.19
04-Oct-23 02:00:00 5.88 7.70 957.35 29.78
04-Oct-23 03:00:00 5.85 7.70 957.56 29.72
04-Oct-23 04:00:00 5.81 7.70 957.78 30.41
04-Oct-23 05:00:00 5.78 7.70 957.99 30.60
04-Oct-23 06:00:00 5.74 7.70 958.20 30.62
05-Oct-23 21:00:00 5.74 7.45 907.69 29.24
05-Oct-23 22:00:00 5.72 7.45 915.84 29.97
05-Oct-23 23:00:00 5.70 7.20 923.48 29.48
06-0ct-23 09:00:00 5.62 7.11 934.07 30.91
06-Oct-23 10:00:00 5.61 7.11 937.82 31.12
06-Oct-23 11:00:00 5.59 7.11 941.57 32.03
06-Oct-23 12:00:00 5.58 7.11 945.32 32.15
06-0ct-23 13:00:00 5.54 7.11 948.32 32.21
06-Oct-23 14:00:00 5.49 7.11 949.98 32.86
06-0ct-23 15:00:00 5.45 7.11 951.64 31.93
06-Oct-23 16:00:00 5.40 7.11 953.30 31.65
06-0ct-23 17:00:00 5.35 7.11 954.96 31.39
06-Oct-23 18:00:00 5.31 7.11 956.62 31.25
06-0ct-23 19:00:00 5.26 7.11 958.27 31.11
08-Oct-23 18:00:00 5.38 7.13 993.42 30.82
08-0ct-23 19:00:00 5.35 7.13 986.38 30.88
10-Oct-23 21:00:00 5.45 7.23 993.11 29.25
10-Oct-23 22:00:00 5.43 7.23 991.02 30.01
10-Oct-23 23:00:00 5.41 7.23 993.86 30.03
11-Oct-23 00:00:00 5.39 7.23 999.30 30.02
11-Oct-23 01:00:00 5.37 7.23 1004.74 29.79
11-Oct-23 02:00:00 5.36 7.23 1010.18 29.76
11-Oct-23 03:00:00 5.34 7.23 1015.63 29.83
11-Oct-23 04:00:00 5.32 7.23 1021.07 29.92
11-Oct-23 05:00:00 5.29 7.23 1026.51 30.01
11-Oct-23 06:00:00 5.25 7.23 1031.95 30.10
11-Oct-23 07:00:00 5.21 7.23 1034.94 30.35
11-Oct-23 08:00:00 5.18 7.23 1037.34 30.75
11-Oct-23 09:00:00 5.14 7.23 1039.75 31.11
11-Oct-23 10:00:00 5.10 7.23 1042.15 31.84
14-0Oct-23 08:00:00 5.59 7.11 1023.66 32.00
14-Oct-23 09:00:00 5.56 7.11 1010.63 32.00
14-Oct-23 10:00:00 5.53 7.11 1002.73 32.00
14-Oct-23 11:00:00 5.50 7.11 998.72 32.00




GBL Waste water parameter

Waste water

Waste water

DATE flow (T/Hr) PH SEeTEE (), temperature (Deg C)
14-Oct-23 12:00:00 5.47 7.11 994.72 32.00
16-Oct-23 11:00:00 5.13 7.13 957.73 33.50
16-Oct-23 12:00:00 5.19 7.13 982.70 33.50
16-Oct-23 13:00:00 5.15 7.13 972.58 33.50
16-Oct-23 14:00:00 5.12 7.13 962.46 33.50
16-Oct-23 15:00:00 5.09 7.13 952.33 33.50
16-Oct-23 16:00:00 5.06 7.13 942.21 33.50
16-Oct-23 17:00:00 5.02 7.13 935.30 33.50
16-Oct-23 18:00:00 4.99 7.13 935.29 33.50
16-Oct-23 19:00:00 4,95 7.13 935.27 33.50
16-Oct-23 20:00:00 4.90 7.13 935.26 33.50
21-Oct-23 20:00:00 5.44 7.11 998.99 29.01
21-Oct-23 21:00:00 5.42 7.11 1034.00 29.49
21-Oct-23 22:00:00 5.40 7.11 1069.00 29.81
21-Oct-23 23:00:00 5.38 7.11 1099.47 29.65
22-0ct-23 00:00:00 5.36 7.11 1117.86 29.94
22-0ct-23 01:00:00 5.34 7.11 1136.25 30.30
22-0ct-23 02:00:00 5.30 7.11 1154.64 30.70
22-0ct-23 03:00:00 5.25 7.11 1161.47 30.76
22-0ct-23 04:00:00 5.20 7.11 1167.92 30.83
22-0ct-23 05:00:00 5.16 7.11 1174.36 30.85
22-0ct-23 06:00:00 5.11 7.11 1180.81 30.77
25-0ct-23 17:00:00 5.44 6.70 1118.77 31.68
25-0ct-23 18:00:00 5.45 6.71 1116.55 31.48
25-0ct-23 19:00:00 5.45 6.72 1114.33 31.40
25-0ct-23 20:00:00 5.46 6.73 1112.11 31.37
26-0ct-23 08:00:00 5.43 6.74 1066.74 32.94
26-0ct-23 09:00:00 5.41 6.71 1054.82 32.80
26-0ct-23 10:00:00 5.44 6.72 1051.29 32.80
26-0ct-23 11:00:00 5.47 6.73 1047.76 32.80
26-0ct-23 12:00:00 5.49 6.74 1044.23 32.80
26-0ct-23 13:00:00 5.44 6.76 1040.70 32.80
26-0ct-23 14:00:00 5.40 6.77 1037.17 32.80
26-0ct-23 15:00:00 5.36 6.78 1033.63 32.80
26-0ct-23 16:00:00 5.32 6.79 1030.10 32.80
26-0ct-23 17:00:00 5.27 6.80 1029.74 32.80
26-0ct-23 18:00:00 5.23 6.80 1034.05 32.80
26-0ct-23 19:00:00 5.18 6.79 1038.35 31.62
29-0ct-23 08:00:00 5.96 7.85 954.54 30.43
29-0ct-23 09:00:00 5.96 7.85 909.44 31.76
29-0ct-23 11:00:00 5.90 7.91 882.95 32.00
29-Oct-23 12:00:00 5.85 7.96 871.11 32.20
29-0ct-23 13:00:00 5.81 7.96 859.20 32.20
29-0ct-23 14:00:00 5.76 8.00 847.30 32.60
29-0ct-23 15:00:00 5.72 8.00 835.39 32.60
29-0ct-23 16:00:00 5.68 8.00 823.48 32.60




GBL Waste water parameter

Waste water

Waste water

DATE flow (T/Hr) PH SEeTEE (), temperature (Deg C)
29-Oct-23 17:00:00 5.63 8.00 818.55 32.60
29-0ct-23 18:00:00 5.59 8.10 814.88 31.00
29-0ct-23 19:00:00 5.55 8.10 811.20 31.00
29-0ct-23 20:00:00 5.52 8.10 807.52 31.00
29-0ct-23 21:00:00 5.48 8.10 803.85 31.00
29-0ct-23 22:00:00 5.45 8.10 800.17 31.00
29-0ct-23 23:00:00 5.42 8.10 796.49 31.00
30-0ct-23 00:00:00 5.39 8.10 792.81 31.00
30-0ct-23 01:00:00 5.36 8.10 787.36 31.00
30-0ct-23 02:00:00 5.33 8.10 781.91 31.00
30-0ct-23 03:00:00 5.29 8.10 776.45 31.00
30-Oct-23 04:00:00 5.23 8.10 771.00 31.00
30-0ct-23 05:00:00 5.16 8.10 766.35 31.00
30-Oct-23 06:00:00 5.10 8.10 765.89 31.00
03-Nov-23 14:00:00 5.39 6.98 801.38 32.55
03-Nov-23 15:00:00 5.50 6.98 803.13 32.43
03-Nov-23 16:00:00 5.48 6.98 804.89 32.02
03-Nov-23 17:00:00 5.46 6.98 807.63 31.80
03-Nov-23 18:00:00 5.45 6.98 810.37 31.57
03-Nov-23 19:00:00 5.43 6.98 813.11 31.52
03-Nov-23 20:00:00 5.40 6.98 815.86 31.46
03-Nov-23 21:00:00 5.35 6.98 818.60 31.40
03-Nov-23 22:00:00 5.30 6.98 821.34 31.38
03-Nov-23 23:00:00 5.25 6.98 824.08 31.36
04-Nov-23 00:00:00 5.20 6.98 826.31 31.35
04-Nov-23 01:00:00 5.15 6.98 825.97 31.33
10-Nov-23 19:00:00 5.61 7.12 921.19 27.29
10-Nov-23 20:00:00 5.73 7.12 912.32 29.31
10-Nov-23 21:00:00 5.69 7.12 921.46 29.66
10-Nov-23 22:00:00 5.66 7.12 930.61 30.07
10-Nov-23 23:00:00 5.62 7.12 939.76 29.98
11-Nov-23 00:00:00 5.59 7.12 948.91 30.02
11-Nov-23 01:00:00 5.56 7.12 958.06 30.11
11-Nov-23 02:00:00 5.52 7.12 966.17 30.24
11-Nov-23 03:00:00 5.49 7.12 968.00 30.42
11-Nov-23 04:00:00 5.43 7.12 969.84 30.61
11-Nov-23 05:00:00 5.38 7.12 971.67 30.79
11-Nov-23 06:00:00 5.33 7.12 973.51 30.94
11-Nov-23 07:00:00 5.28 7.12 975.34 31.08
11-Nov-23 08:00:00 5.23 7.12 977.17 31.68
11-Nov-23 09:00:00 5.18 7.12 979.01 32.24
11-Nov-23 10:00:00 5.13 7.12 979.64 33.53
16-Nov-23 19:00:00 6.64 7.12 943.33 30.69
16-Nov-23 20:00:00 6.61 7.12 950.27 30.90
16-Nov-23 21:00:00 6.59 7.12 946.68 31.02
16-Nov-23 22:00:00 6.57 7.12 943.09 29.53




GBL Waste water parameter

Waste water

Waste water

DATE flow (T/Hr) PH SEeTEE (), temperature (Deg C)
16-Nov-23 23:00:00 6.54 7.12 939.51 30.92
17-Nov-23 00:00:00 6.52 7.12 935.92 31.06
17-Nov-23 01:00:00 6.49 7.12 934.00 31.21
17-Nov-23 02:00:00 6.47 7.12 934.68 31.21
17-Nov-23 03:00:00 6.44 7.12 935.36 31.21
17-Nov-23 04:00:00 6.42 7.12 936.04 31.20
17-Nov-23 05:00:00 6.39 7.12 936.72 31.20
17-Nov-23 06:00:00 6.36 7.12 937.40 31.20
17-Nov-23 07:00:00 6.34 7.12 938.08 31.30
26-Nov-23 14:00:00 6.87 7.52 867.98 32.21
26-Nov-23 15:00:00 6.85 7.52 867.60 32.21
26-Nov-23 16:00:00 6.83 7.52 871.72 32.21
26-Nov-23 17:00:00 6.81 7.52 875.85 32.21
26-Nov-23 18:00:00 6.79 7.52 879.97 32.21
26-Nov-23 19:00:00 6.76 7.52 884.09 32.21
26-Nov-23 20:00:00 6.74 7.65 888.21 30.41
26-Nov-23 21:00:00 6.72 7.65 892.33 30.41
26-Nov-23 22:00:00 6.70 7.65 896.23 30.41
26-Nov-23 23:00:00 6.66 7.65 898.34 30.41
27-Nov-23 00:00:00 6.63 7.65 900.45 30.41
27-Nov-23 01:00:00 6.59 7.65 902.56 30.41
27-Nov-23 02:00:00 6.56 7.65 904.67 30.40
27-Nov-23 03:00:00 6.53 7.65 906.78 30.39
29-Nov-23 10:00:00 6.84 8.06 843.63 32.20
29-Nov-23 11:00:00 6.81 8.11 839.96 31.38
29-Nov-23 12:00:00 6.77 7.91 848.77 31.76
29-Nov-23 13:00:00 6.74 7.85 844.17 31.89
29-Nov-23 14:00:00 6.71 7.85 838.60 31.31
29-Nov-23 15:00:00 6.67 8.04 833.02 31.01
29-Nov-23 16:00:00 6.64 8.11 839.63 30.72
29-Nov-23 17:00:00 6.61 8.16 838.63 30.43
29-Nov-23 18:00:00 6.57 8.17 837.62 30.14
05-Dec-23 02:00:00 6.50 8.23 1008.31 27.94
05-Dec-23 03:00:00 6.55 8.19 1010.21 28.85
05-Dec-23 04:00:00 6.48 8.19 1012.11 28.58
05-Dec-23 05:00:00 6.41 8.19 1014.01 28.55
05-Dec-23 06:00:00 6.35 8.20 1015.91 28.59
05-Dec-23 07:00:00 6.28 8.22 1017.82 28.87
05-Dec-23 08:00:00 6.21 8.34 1019.72 31.11
05-Dec-23 09:00:00 6.15 8.31 1021.62 33.27
05-Dec-23 10:00:00 6.07 8.20 1036.42 33.38
05-Dec-23 11:00:00 6.03 8.09 1035.98 33.52
05-Dec-23 12:00:00 5.99 8.06 1035.55 32.32
05-Dec-23 13:00:00 5.96 8.05 1035.11 31.88
05-Dec-23 14:00:00 5.92 7.85 1034.67 31.72
05-Dec-23 15:00:00 5.88 7.82 1034.23 31.91




GBL Waste water parameter

Waste water

Waste water

DATE flow (T/Hr) PH SEeTEE (), temperature (Deg C)
05-Dec-23 16:00:00 5.84 7.87 1033.80 31.65
05-Dec-23 17:00:00 5.80 8.22 1033.36 30.50
09-Dec-23 19:00:00 6.10 8.34 997.07 29.71
09-Dec-23 20:00:00 6.07 8.34 999.99 29.49
09-Dec-23 21:00:00 6.04 8.33 1002.91 29.43
09-Dec-23 22:00:00 6.01 8.32 1005.84 29.37
09-Dec-23 23:00:00 5.98 8.31 1008.76 29.27
10-Dec-23 00:00:00 5.95 8.31 1011.69 29.18
10-Dec-23 01:00:00 5.92 8.30 1014.61 29.14
10-Dec-23 02:00:00 5.89 8.29 1017.54 29.13
10-Dec-23 03:00:00 5.84 8.29 1019.50 29.12
10-Dec-23 04:00:00 5.79 8.28 1021.34 29.10
10-Dec-23 05:00:00 5.74 8.28 1023.17 29.09
10-Dec-23 06:00:00 5.69 8.27 1025.00 29.08
10-Dec-23 07:00:00 5.64 8.27 1026.83 29.27
10-Dec-23 08:00:00 5.59 8.27 1028.66 31.10
10-Dec-23 09:00:00 5.54 8.27 1030.50 32.69
10-Dec-23 10:00:00 5.49 8.15 1032.49 33.96
10-Dec-23 11:00:00 5.36 7.95 1038.49 32.62
10-Dec-23 12:00:00 5.40 7.91 1044.50 32.56
10-Dec-23 13:00:00 5.43 7.78 1050.10 32.42
10-Dec-23 14:00:00 5.38 7.75 1054.08 31.94
17-Dec-23 10:00:00 6.27 8.29 1056.64 30.65
17-Dec-23 11:00:00 6.23 8.29 1061.09 30.65
17-Dec-23 12:00:00 6.19 8.29 1065.55 30.64
17-Dec-23 13:00:00 6.15 8.29 1070.01 30.63
17-Dec-23 14:00:00 6.11 8.30 1063.81 30.62
17-Dec-23 15:00:00 6.07 8.27 1069.08 30.62
17-Dec-23 16:00:00 6.04 8.26 1074.36 30.61
17-Dec-23 17:00:00 6.00 8.27 1079.64 30.60
17-Dec-23 18:00:00 5.95 8.27 1084.92 30.60
17-Dec-23 19:00:00 5.90 8.31 1090.20 30.60
17-Dec-23 20:00:00 5.85 8.33 1095.48 30.60
17-Dec-23 21:00:00 5.80 8.33 1100.76 30.60
17-Dec-23 22:00:00 5.75 8.33 1104.29 30.60
17-Dec-23 23:00:00 5.70 8.33 1106.85 30.60
18-Dec-23 00:00:00 5.65 8.33 1109.40 30.60
18-Dec-23 01:00:00 5.60 8.33 1111.96 30.60
18-Dec-23 02:00:00 5.55 8.32 1114.51 30.60
18-Dec-23 03:00:00 5.50 8.32 1117.07 30.60
18-Dec-23 04:00:00 5.45 8.32 1119.62 30.60
18-Dec-23 05:00:00 5.40 8.33 1122.18 30.60
18-Dec-23 06:00:00 5.35 8.36 1123.16 30.60
18-Dec-23 07:00:00 5.30 8.31 1123.77 30.60
22-Dec-23 08:00:00 5.67 7.31 1137.08 28.27
22-Dec-23 09:00:00 5.63 7.43 1145.34 30.92




GBL Waste water parameter

Waste water

Waste water

DATE flow (T/Hr) PH SEeTEE (), temperature (Deg C)
22-Dec-23 10:00:00 5.59 7.50 1153.60 32.66
22-Dec-23 11:00:00 5.55 7.65 1161.86 33.79
22-Dec-23 12:00:00 5.50 7.66 1170.12 33.68
22-Dec-23 13:00:00 5.46 7.68 1178.39 33.62
22-Dec-23 14:00:00 5.42 7.70 1186.65 31.91
22-Dec-23 15:00:00 5.30 7.69 1194.91 33.66
22-Dec-23 16:00:00 5.30 7.77 1198.80 32.69
27-Dec-23 07:00:00 5.52 7.16 1129.89 22.12
27-Dec-23 08:00:00 5.50 7.37 1137.58 28.26
27-Dec-23 09:00:00 5.47 7.36 1149.49 31.16
27-Dec-23 10:00:00 5.45 7.58 1161.40 32.84
27-Dec-23 11:00:00 5.42 7.61 1173.32 33.30
27-Dec-23 12:00:00 5.39 7.65 1185.23 33.71
27-Dec-23 13:00:00 5.37 7.58 1189.53 33.81
28-Dec-23 08:00:00 5.63 7.43 1259.63 28.05
28-Dec-23 09:00:00 5.58 7.57 1267.22 31.34
28-Dec-23 10:00:00 5.54 7.64 1274.82 32.86
28-Dec-23 11:00:00 5.50 7.64 1282.41 33.64
28-Dec-23 12:00:00 5.45 7.64 1289.87 33.94

min 3.99 6.58 663.00 22.12

max 7.19 8.36 1597.88 33.98




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
bate Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
03-Jul-23 15:00:00 51.81 7.48| 3221.38 8.90 33.50
03-Jul-23 16:00:00 51.79 7.48| 3219.59 8.90 33.50
03-Jul-23 19:00:00 51.41 7.30| 3211.00 8.92 32.10
03-Jul-23 20:00:00 51.30 7.10| 3211.00 8.92 32.10
03-Jul-23 21:00:00 51.20 6.99| 3211.00 8.92 32.10
03-Jul-23 22:00:00 51.09 7.03| 3211.00 8.92 32.10
03-Jul-23 23:00:00 50.98 6.99] 3211.00 8.92 32.10
04-Jul-23 23:00:00 51.64 6.89 2852.00 6.50 32.64
05-Jul-23 00:00:00 51.57 6.85 2852.00 6.50 32.76
05-Jul-23 01:00:00 51.50 6.84| 2852.00 6.50 32.75
05-Jul-23 02:00:00 51.42 6.83| 2852.00 6.50 32.71
05-Jul-23 03:00:00 51.33 6.81| 2852.00 6.50 32.67
05-Jul-23 04:00:00 51.24 6.80| 2751.00 6.50 32.62
07-Jul-23 19:00:00 52.43 7.51| 2824.00 7.10 32.33
08-Jul-23 07:00:00 52.85 6.91| 3221.00 8.65 32.33
08-Jul-23 08:00:00 52.80 6.89| 3221.00 8.65 32.38
08-Jul-23 09:00:00 52.66 6.85| 3221.00 8.65 32.38
08-Jul-23 10:00:00 52.53 6.92| 3221.00 8.65 32.39
08-Jul-23 11:00:00 52.40 7.23| 3221.00 8.65 32.40
08-Jul-23 12:00:00 52.33 7.38| 3221.00 8.65 32.41
08-Jul-23 13:00:00 52.25 7.07| 3221.00 8.65 32.42
08-Jul-23 14:00:00 52.14 7.45| 3221.00 8.65 32.45
08-Jul-23 15:00:00 52.02 7.46| 3221.00 8.65 32.48
08-Jul-23 16:00:00 51.90 7.51| 3221.00 8.65 32.50
08-Jul-23 17:00:00 51.78 7.55| 3221.00 8.65 32.53
08-Jul-23 18:00:00 51.66 7.49] 3221.00 8.65 32.56
08-Jul-23 19:00:00 51.54 7.43| 3221.00 8.65 32.59
08-Jul-23 20:00:00 51.42 7.33| 3221.00 8.65 32.62
08-Jul-23 21:00:00 51.30 7.17| 3221.00 8.65 32.64
08-Jul-23 22:00:00 51.18 7.03] 3221.00 8.65 32.60
08-Jul-23 23:00:00 51.06 6.95| 3221.00 8.65 32.57
09-Jul-23 00:00:00 50.94 6.92| 3221.00 8.65 32.54
09-Jul-23 01:00:00 50.82 6.87| 3221.00 8.65 32.50
09-Jul-23 02:00:00 50.70 6.85| 3221.00 8.65 32.47
09-Jul-23 03:00:00 50.58 6.85| 3221.00 8.65 32.37
09-Jul-23 04:00:00 50.48 6.86] 3221.00 8.65 32.22
09-Jul-23 05:00:00 50.39 6.86| 3221.00 8.65 32.08
09-Jul-23 06:00:00 50.31 6.86| 3221.00 8.65 31.93
14-Jul-23 22:00:00 52.06 6.98| 3320.00 9.25 32.09
14-Jul-23 23:00:00 52.02 7.21| 3320.00 9.25 32.10
15-Jul-23 00:00:00 51.93 7.25| 3320.00 9.25 32.12
15-Jul-23 01:00:00 51.83 7.28| 3320.00 9.25 32.13
15-Jul-23 02:00:00 51.74 7.24] 3320.00 9.25 32.07
15-Jul-23 03:00:00 51.64 7.23| 3320.00 9.25 31.96
15-Jul-23 04:00:00 51.55 7.19] 3320.00 9.25 31.85
16-Jul-23 20:00:00 53.07 7.03| 3201.00 9.25 31.45
16-Jul-23 21:00:00 52.97 7.06| 3201.00 9.25 31.47
16-Jul-23 22:00:00 52.86 7.11] 3201.00 9.25 31.49




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
Date Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
16-Jul-23 23:00:00 52.75 7.09] 3201.00 9.25 31.51
17-Jul-23 00:00:00 52.59 7.08| 3201.00 9.25 31.52
17-Jul-23 01:00:00 52.33 7.07| 3201.00 9.25 31.54
17-Jul-23 02:00:00 52.21 7.07| 3201.00 9.25 31.56
17-Jul-23 03:00:00 52.09 7.19] 3201.00 9.25 31.57
17-Jul-23 04:00:00 51.97 7.43] 3201.00 9.25 31.60
17-Jul-23 05:00:00 51.85 6.99] 3201.00 9.25 31.62
17-Jul-23 06:00:00 51.80 6.91] 3201.00 9.25 31.65
17-Jul-23 07:00:00 51.79 6.90] 3201.00 9.25 31.68
17-Jul-23 08:00:00 51.64 6.95| 3201.00 9.25 31.70
17-Jul-23 09:00:00 51.50 7.02| 3221.00 9.35 31.73
17-Jul-23 10:00:00 51.36 7.17] 3221.00 9.35 31.75
17-Jul-23 11:00:00 51.21 7.23] 3221.00 9.35 31.78
17-Jul-23 12:00:00 51.06 7.26] 3221.00 9.35 31.86
17-Jul-23 13:00:00 50.90 7.27| 3221.00 9.35 31.93
21-Jul-23 16:00:00 51.78 7.78] 3145.00 5.71 32.85
21-Jul-23 17:00:00 51.70 7.83] 3145.00 5.71 32.86
21-Jul-23 18:00:00 51.62 7.87| 3145.00 5.71 32.87
21-Jul-23 19:00:00 51.54 7.83] 3145.00 5.71 32.87
21-Jul-23 20:00:00 51.47 7.60| 3220.00 6.32 32.88
21-Jul-23 21:00:00 51.39 7.47] 3220.00 6.32 32.89
21-Jul-23 22:00:00 51.31 7.46] 3211.00 7.23 32.90
21-Jul-23 23:00:00 51.23 7.32| 3222.63 7.35 32.90
22-Jul-23 00:00:00 51.19 7.27| 3224.16 7.42 32.90
22-Jul-23 01:00:00 51.22 7.04] 3225.69 7.42 32.89
22-Jul-23 02:00:00 51.14 6.99| 3227.22 7.42 32.88
22-Jul-23 03:00:00 51.07 6.98| 3228.75 7.42 32.87
22-Jul-23 04:00:00 51.00 6.70| 3230.28 7.50 32.86
22-Jul-23 05:00:00 50.92 6.77| 3231.81 7.50 32.85
23-Jul-23 11:00:00 51.69 6.93| 3345.00 5.59 32.45
23-Jul-23 12:00:00 51.72 7.37| 3345.00 5.59 32.35
23-Jul-23 13:00:00 51.57 7.43| 3345.00 5.59 32.24
23-Jul-23 14:00:00 51.47 7.52| 3345.00 5.59 32.16
23-Jul-23 15:00:00 51.38 7.53| 3345.00 5.59 32.13
23-Jul-23 16:00:00 51.29 7.33| 3345.00 5.59 32.11
23-Jul-23 17:00:00 51.20 7.24| 3345.00 5.59 32.09
23-Jul-23 18:00:00 51.11 7.06| 3345.00 5.59 32.06
23-Jul-23 19:00:00 51.02 6.96| 3345.00 5.59 32.04
23-Jul-23 20:00:00 50.96 6.89| 3300.00 5.97 32.01
26-Jul-23 04:00:00 51.91 7.38| 3090.00 7.72 32.67
26-Jul-23 05:00:00 52.12 7.41] 3090.00 7.72 32.68
26-Jul-23 06:00:00 52.02 7.46| 3090.00 7.72 32.70
26-Jul-23 07:00:00 51.92 7.39] 3090.00 7.72 32.71
26-Jul-23 08:00:00 51.74 7.25| 3090.00 7.72 32.73
26-Jul-23 09:00:00 51.62 7.14| 3090.00 7.72 32.74
26-Jul-23 10:00:00 51.51 7.12| 3100.00 7.80 32.76
26-Jul-23 11:00:00 51.39 7.09] 3120.00 7.91 32.77
26-Jul-23 12:00:00 51.28 7.07| 3120.00 7.91 32.79




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
bate Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
26-Jul-23 13:00:00 51.16 7.05| 3200.00 7.98 32.82
26-Jul-23 14:00:00 51.05 7.03| 3200.00 7.98 32.85
26-Jul-23 15:00:00 50.94 7.01| 3200.00 7.98 32.87
26-Jul-23 16:00:00 50.82 7.00| 3200.00 7.98 32.90
29-Jul-23 05:00:00 52.79 7.08| 3440.00 12.30 32.84
29-Jul-23 06:00:00 52.63 7.05| 3440.00 12.30 32.77
30-Jul-23 00:00:00 52.90 7.05 3177.00 12.30 32.75
30-Jul-23 01:00:00 52.74 7.07| 3177.00 12.30 32.75
30-Jul-23 02:00:00 52.63 7.09] 3177.00 12.30 32.76
30-Jul-23 03:00:00 52.52 7.16] 3177.00 12.30 32.77
30-Jul-23 04:00:00 52.41 7.33| 3177.00 12.30 32.78
30-Jul-23 05:00:00 52.34 7.45] 3177.00 12.30 32.79
30-Jul-23 06:00:00 52.29 7.45| 3177.00 12.30 32.80
31-Jul-23 09:00:00 52.04 7.38| 3345.00 6.32 33.08
31-Jul-23 10:00:00 51.92 7.49] 3345.00 6.32 33.04
31-Jul-23 11:00:00 51.81 7.45| 3345.00 6.32 32.99
31-Jul-23 12:00:00 51.69 7.02| 3345.00 6.32 32.97
31-Jul-23 13:00:00 51.57 6.87| 3345.00 6.32 32.97
31-Jul-23 14:00:00 51.46 6.82| 3345.00 6.32 32.96
31-Jul-23 15:00:00 51.34 6.81| 3345.00 6.32 32.95
31-Jul-23 16:00:00 51.22 6.79| 3345.00 6.32 32.95
31-Jul-23 17:00:00 51.12 6.81| 3345.88 6.32 32.94
31-Jul-23 18:00:00 51.04 6.86| 3347.17 6.32 32.93
31-Jul-23 19:00:00 50.96 6.92| 3348.45 6.32 32.93
31-Jul-23 20:00:00 50.88 7.05| 3349.73 6.95 32.84
02-Aug-23 11:00:00 51.54 6.94| 3318.00 6.41 32.99
02-Aug-23 12:00:00 51.45 6.84| 3318.00 6.41 32.96
02-Aug-23 13:00:00 51.34 6.83| 3318.00 6.41 32.93
02-Aug-23 14:00:00 51.24 6.84| 3318.00 6.41 32.90
02-Aug-23 15:00:00 51.13 6.85| 3318.00 6.41 32.86
02-Aug-23 16:00:00 51.03 6.94| 3318.00 6.41 32.83
05-Aug-23 01:00:00 52.02 7.11| 3317.00 5.90 32.68
05-Aug-23 02:00:00 51.93 7.12] 3317.00 5.90 32.58
05-Aug-23 03:00:00 51.82 7.17| 3317.00 5.90 32.48
05-Aug-23 04:00:00 51.67 7.15| 3317.00 5.90 32.37
05-Aug-23 05:00:00 51.55 7.17| 3317.00 5.90 32.27
05-Aug-23 23:00:00 51.94 7.09] 3248.00 5.74 32.29
06-Aug-23 00:00:00 51.82 7.07| 3248.00 5.74 32.29
06-Aug-23 01:00:00 51.70 7.05| 3248.00 5.74 32.26
06-Aug-23 02:00:00 51.50 7.07| 3248.00 5.74 32.22
06-Aug-23 03:00:00 51.31 7.09| 3248.00 5.74 32.19
06-Aug-23 04:00:00 51.18 7.25| 3248.00 5.74 32.16
06-Aug-23 05:00:00 51.11 7.26| 3248.00 5.74 32.12
06-Aug-23 06:00:00 51.05 7.27| 3248.00 5.74 32.09
08-Aug-23 19:00:00 52.27 7.12]1 3125.00 12.50 31.68
08-Aug-23 20:00:00 52.97 7.05| 3125.00 12.50 31.73
08-Aug-23 21:00:00 52.88 7.02] 3125.00 12.50 31.78
08-Aug-23 22:00:00 52.78 6.98| 3125.00 12.50 31.84




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
Date Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
08-Aug-23 23:00:00 52.68 6.99| 3125.00 12.50 31.89
09-Aug-23 00:00:00 52.60 6.99| 3125.00 12.50 31.92
09-Aug-23 01:00:00 52.54 6.95| 3125.00 12.50 31.88
09-Aug-23 02:00:00 52.39 6.91| 3125.00 12.50 31.85
09-Aug-23 03:00:00 52.25 6.83| 3125.00 12.50 31.81
09-Aug-23 04:00:00 52.10 6.84] 3125.00 12.50 31.77
09-Aug-23 05:00:00 51.96 6.85| 3125.00 12.50 31.74
10-Aug-23 12:00:00 46.42 6.65| 3247.00 6.50 31.68
10-Aug-23 13:00:00 51.77 6.63] 3247.00 6.50 31.76
10-Aug-23 14:00:00 51.70 6.61| 3247.00 6.50 31.85
10-Aug-23 15:00:00 51.63 6.58| 3247.00 6.50 31.94
11-Aug-23 00:00:00 51.87 6.90| 3322.00 7.62 32.23
11-Aug-23 01:00:00 51.78 6.92] 3322.00 7.62 32.15
11-Aug-23 02:00:00 51.70 6.94] 3322.00 7.62 32.08
11-Aug-23 03:00:00 51.62 6.94| 3322.00 7.62 32.00
11-Aug-23 04:00:00 51.54 6.91] 3322.00 7.62 31.93
11-Aug-23 05:00:00 51.46 6.89| 3162.00 7.74 31.86
11-Aug-23 06:00:00 51.41 6.87| 3162.00 7.74 31.78
11-Aug-23 18:00:00 52.25 6.60| 3080.00 6.04 31.95
11-Aug-23 19:00:00 52.14 6.62| 3080.00 6.04 31.93
11-Aug-23 20:00:00 52.03 6.71| 3080.00 6.04 31.91
11-Aug-23 21:00:00 51.92 6.79| 3080.00 6.04 31.89
11-Aug-23 22:00:00 51.81 6.88| 3080.00 6.04 31.87
11-Aug-23 23:00:00 51.70 6.90| 3080.00 6.04 31.86
12-Aug-23 00:00:00 51.59 6.92| 3080.00 6.04 31.82
13-Aug-23 01:00:00 50.73 6.82| 2598.00 6.13 31.20
16-Aug-23 08:00:00 53.04 6.80| 3012.00 6.35 31.02
16-Aug-23 09:00:00 52.96 6.72| 3012.00 6.35 31.07
16-Aug-23 10:00:00 52.81 6.63| 3012.00 6.35 31.12
16-Aug-23 11:00:00 52.72 6.60| 3012.00 6.35 31.17
16-Aug-23 12:00:00 52.63 6.59| 3012.00 6.35 31.22
16-Aug-23 13:00:00 52.55 6.59| 3012.00 6.35 31.27
16-Aug-23 14:00:00 52.48 6.58| 3012.00 6.35 31.32
16-Aug-23 15:00:00 52.40 6.57| 3012.00 6.35 31.37
16-Aug-23 16:00:00 52.32 6.78| 3012.00 6.35 31.46
16-Aug-23 17:00:00 52.18 7.36] 3012.00 6.35 31.56
18-Aug-23 11:00:00 51.58 7.44] 3421.00 5.32 32.09
18-Aug-23 12:00:00 51.73 7.42] 3421.00 5.32 32.00
18-Aug-23 13:00:00 51.61 7.39] 3421.00 5.32 31.97
18-Aug-23 14:00:00 51.49 7.35] 3421.00 5.32 31.98
18-Aug-23 15:00:00 51.38 7.31| 3421.00 5.32 31.99
18-Aug-23 16:00:00 51.26 7.36] 3421.00 5.32 32.00
18-Aug-23 17:00:00 51.14 7.38] 3421.00 5.32 32.07
18-Aug-23 18:00:00 51.06 7.41] 3421.00 5.32 32.18
18-Aug-23 19:00:00 50.97 7.51| 3421.00 5.32 32.28
20-Aug-23 01:00:00 52.48 6.92| 3221.00 6.80 32.85
20-Aug-23 02:00:00 53.05 6.92| 3221.00 6.80 32.76
20-Aug-23 03:00:00 53.07 6.96| 3300.00 7.10 32.67




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
Date Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
20-Aug-23 04:00:00 52.96 7.01] 3300.00 7.10 32.59
20-Aug-23 05:00:00 52.84 7.03| 3300.00 7.10 32.50
20-Aug-23 06:00:00 52.72 7.04| 3350.00 7.32 32.41
20-Aug-23 07:00:00 52.60 7.06| 3365.00 7.42 32.32
20-Aug-23 08:00:00 51.80 7.12] 3365.00 7.42 32.22
20-Aug-23 09:00:00 51.63 7.30] 3365.00 7.42 32.15
20-Aug-23 10:00:00 51.46 7.43] 3365.00 7.42 32.08
20-Aug-23 11:00:00 51.29 7.48] 3365.00 7.42 32.01
20-Aug-23 12:00:00 51.20 7.52] 3365.00 7.42 31.94
20-Aug-23 13:00:00 51.15 7.58| 3365.00 7.42 31.88
20-Aug-23 14:00:00 51.11 7.59] 3365.00 7.42 31.81
20-Aug-23 15:00:00 51.08 7.62| 3365.00 7.42 31.74
20-Aug-23 16:00:00 51.04 7.60] 3365.00 7.42 31.71
20-Aug-23 17:00:00 51.00 7.56] 3365.00 7.42 31.68
22-Aug-23 13:00:00 52.43 7.59| 2896.00 7.58 32.23
22-Aug-23 14:00:00 52.50 7.55| 2896.00 7.58 32.18
22-Aug-23 15:00:00 52.41 7.51] 2896.00 7.58 32.18
22-Aug-23 16:00:00 52.31 7.52] 2896.00 7.58 32.17
22-Aug-23 17:00:00 52.16 7.52] 2896.00 7.58 32.17
22-Aug-23 18:00:00 51.95 7.55| 2896.00 7.58 32.17
22-Aug-23 19:00:00 51.86 7.52] 2896.00 7.58 32.17
22-Aug-23 20:00:00 51.83 6.95| 2896.00 7.58 32.17
22-Aug-23 21:00:00 51.80 6.83| 2896.00 7.58 32.17
22-Aug-23 22:00:00 51.68 6.74] 2896.00 7.58 32.16
22-Aug-23 23:00:00 51.47 6.72] 2896.00 7.58 32.15
23-Aug-23 00:00:00 51.37 6.73| 2896.00 7.58 32.13
23-Aug-23 01:00:00 51.26 6.74] 2896.00 7.58 32.12
23-Aug-23 02:00:00 50.99 6.75| 2896.00 7.58 32.11
23-Aug-23 03:00:00 50.85 6.75| 2896.00 7.58 32.09
23-Aug-23 04:00:00 50.72 6.69| 2896.00 7.58 32.08
23-Aug-23 05:00:00 50.59 6.61| 2896.00 7.58 32.07
23-Aug-23 06:00:00 50.45 6.66| 2896.00 7.58 32.01
23-Aug-23 07:00:00 50.32 6.67| 2896.00 7.58 31.95
27-Aug-23 17:00:00 52.90 7.28] 3020.00 7.71 30.20
27-Aug-23 18:00:00 52.73 7.33] 3020.00 7.71 30.20
27-Aug-23 19:00:00 52.65 7.29] 3020.00 7.71 30.20
27-Aug-23 20:00:00 52.52 7.23] 3110.00 7.87 32.90
27-Aug-23 21:00:00 52.38 7.16] 3200.00 7.95 32.91
27-Aug-23 22:00:00 52.25 7.06] 3200.00 7.95 32.91
27-Aug-23 23:00:00 52.10 6.95| 3200.00 7.95 32.92
28-Aug-23 00:00:00 52.05 6.97| 3200.00 7.95 32.93
28-Aug-23 01:00:00 52.00 6.97| 3300.00 8.10 32.94
28-Aug-23 02:00:00 51.93 6.97| 3300.00 8.10 32.94
28-Aug-23 03:00:00 51.85 6.97| 3300.00 8.10 32.95
28-Aug-23 04:00:00 51.77 6.98| 3300.00 8.10 32.96
28-Aug-23 05:00:00 51.70 6.99| 3300.00 8.10 32.97
28-Aug-23 06:00:00 51.55 7.00| 3300.00 8.10 32.98
28-Aug-23 07:00:00 51.41 7.02| 3339.00 8.51 32.98




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
bate Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0

28-Aug-23 08:00:00 51.32 7.10| 3339.00 8.51 32.99

28-Aug-23 09:00:00 51.20 7.25| 3339.00 8.51 33.00

28-Aug-23 10:00:00 51.01 7.37] 3339.00 8.51 33.01

31-Aug-23 09:00:00 52.79 7.20| 3232.00 10.20 33.31

31-Aug-23 10:00:00 52.55 7.69| 3232.00 10.20 33.33

31-Aug-23 11:00:00 52.38 7.83| 3232.00 10.20 33.34

31-Aug-23 12:00:00 52.22 7.89] 3232.00 10.20 33.36

31-Aug-23 13:00:00 52.09 7.86] 3232.00 10.20 33.33

31-Aug-23 14:00:00 51.96 7.82| 3232.00 10.20 33.28

31-Aug-23 15:00:00 51.87 7.81| 3232.00 10.20 33.24

31-Aug-23 16:00:00 51.83 7.80| 3232.00 10.20 33.19

31-Aug-23 17:00:00 51.80 7.69] 3232.00 10.20 33.14
02-Sep-23 11:00:00 53.04 7.73| 3201.00 7.45 32.00
02-Sep-23 12:00:00 52.83 7.72] 3220.00 7.50 33.00
02-Sep-23 13:00:00 52.77 7.71| 3220.00 7.50 33.00
02-Sep-23 14:00:00 52.72 7.70] 3300.00 7.55 33.18
02-Sep-23 15:00:00 52.66 7.70] 3331.00 7.61 33.15
02-Sep-23 16:00:00 52.61 7.68| 3331.00 7.61 33.11
02-Sep-23 17:00:00 52.49 7.67| 3345.00 7.71 32.45
02-Sep-23 18:00:00 52.35 7.65| 3345.00 7.71 32.45
03-Sep-23 01:00:00 52.18 7.31] 3292.00 7.84 32.00
03-Sep-23 02:00:00 52.09 7.34] 3292.00 7.84 32.00
03-Sep-23 03:00:00 52.02 7.38] 3292.00 7.84 32.00
03-Sep-23 04:00:00 51.94 7.42] 3292.00 7.84 32.00
03-Sep-23 05:00:00 51.87 7.471 3292.00 7.84 32.00
03-Sep-23 06:00:00 51.80 7.541 3292.00 7.84 32.00
05-Sep-23 20:00:00 52.91 7.68| 3030.00 10.20 32.25
05-Sep-23 21:00:00 52.76 7.64] 3030.00 10.20 32.25
05-Sep-23 22:00:00 52.62 7.63| 3030.00 10.20 32.24
06-Sep-23 11:00:00 52.54 7.70] 3028.00 6.74 32.16
06-Sep-23 12:00:00 52.45 7.69] 3028.00 6.74 32.20
06-Sep-23 13:00:00 52.36 7.68| 3028.00 6.74 32.24
06-Sep-23 14:00:00 52.27 7.67| 3028.00 6.74 32.29
06-Sep-23 15:00:00 52.17 7.67] 3028.00 6.74 32.33
09-Sep-23 03:00:00 52.44 7.65| 3022.60 7.23 32.13
09-Sep-23 04:00:00 52.93 7.66] 3042.05 7.23 32.14
09-Sep-23 05:00:00 52.84 7.65| 3046.94 7.23 32.14
09-Sep-23 06:00:00 52.73 7.64| 3051.84 7.23 32.13
09-Sep-23 07:00:00 52.60 7.63] 3056.73 7.23 32.12
09-Sep-23 08:00:00 52.47 7.62] 3061.63 7.23 32.10
09-Sep-23 09:00:00 52.34 7.64| 3059.75 7.23 32.08
09-Sep-23 10:00:00 52.20 7.65| 3057.00 7.23 32.07
09-Sep-23 11:00:00 52.08 7.67| 3054.24 7.23 32.10
09-Sep-23 12:00:00 51.97 7.67| 3051.49 7.23 32.17
09-Sep-23 13:00:00 51.85 7.66( 3048.73 7.23 32.23
09-Sep-23 14:00:00 51.73 7.65( 3045.98 7.23 32.30
09-Sep-23 15:00:00 51.75 7.65( 3043.22 7.23 32.36
09-Sep-23 16:00:00 51.56 7.641 3040.59 7.23 32.42




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
bate Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
12-Sep-23 14:00:00 52.91 7.40| 3101.87 6.82 31.84
12-Sep-23 15:00:00 52.81 7.40| 3114.90 7.02 31.88
12-Sep-23 16:00:00 52.72 7.40| 3121.46 7.02 31.92
12-Sep-23 17:00:00 52.62 7.43| 3121.52 7.55 31.97
12-Sep-23 18:00:00 52.52 7.50] 3121.59 7.55 32.01
12-Sep-23 19:00:00 52.42 7.54] 3121.66 7.60 32.04
12-Sep-23 20:00:00 52.32 7.58] 3121.72 7.71 32.05
12-Sep-23 21:00:00 52.22 7.62| 3121.79 7.71 32.06
12-Sep-23 22:00:00 52.09 7.61] 3120.09 7.71 32.08
12-Sep-23 23:00:00 52.02 7.60| 3117.46 7.71 32.09
13-Sep-23 00:00:00 51.92 7.61] 3114.83 7.71 32.11
13-Sep-23 01:00:00 51.82 7.63] 3112.20 7.71 32.12
13-Sep-23 02:00:00 51.71 7.65| 3109.57 7.71 32.13
13-Sep-23 03:00:00 51.61 7.66| 3106.94 7.71 32.04
13-Sep-23 04:00:00 51.50 7.68| 3104.94 7.71 31.96
13-Sep-23 05:00:00 51.39 7.68] 3106.59 7.71 31.87
13-Sep-23 06:00:00 51.27 7.69] 3108.25 7.71 31.78
13-Sep-23 07:00:00 51.16 7.69] 3109.90 7.71 31.69
16-Sep-23 10:00:00 52.17 7.57| 3115.37 5.80 32.54
16-Sep-23 11:00:00 52.15 7.61| 3134.07 5.80 32.47
16-Sep-23 12:00:00 52.03 7.65] 3138.42 5.80 32.49
16-Sep-23 13:00:00 52.72 7.64] 3112.95 5.80 32.52
16-Sep-23 14:00:00 52.56 7.65| 3113.47 5.80 32.50
16-Sep-23 15:00:00 52.40 7.60] 3113.92 5.80 32.48
16-Sep-23 16:00:00 52.28 7.51| 3109.08 5.80 32.46
16-Sep-23 17:00:00 52.17 7.51| 3104.24 5.80 32.44
16-Sep-23 18:00:00 52.08 7.57] 3099.41 5.80 32.41
16-Sep-23 19:00:00 52.05 7.58| 3098.91 5.80 32.38
16-Sep-23 20:00:00 51.93 7.58| 3098.99 5.80 32.34
16-Sep-23 21:00:00 51.72 7.591 3099.07 5.80 32.31
16-Sep-23 22:00:00 51.58 7.571 3099.15 6.32 32.29
16-Sep-23 23:00:00 51.48 7.511 3099.23 6.32 32.28
17-Sep-23 00:00:00 51.39 7.47| 3099.31 6.32 32.27
17-Sep-23 01:00:00 51.30 7.421 3099.39 6.32 32.26
17-Sep-23 02:00:00 51.21 7.41] 3099.50 6.32 32.25
20-Sep-23 10:00:00 52.66 7.50]1 2997.55 7.45 32.00
20-Sep-23 11:00:00 52.76 7.60]1 3020.30 7.50 32.40
20-Sep-23 12:00:00 52.71 7.60]1 3031.08 7.50 32.40
20-Sep-23 13:00:00 52.57 7.60] 3035.75 7.50 32.40
20-Sep-23 14:00:00 52.47 7.60] 3036.53 7.50 32.40
20-Sep-23 15:00:00 52.39 7.60]1 3037.31 7.50 32.40
20-Sep-23 16:00:00 52.30 7.68( 3038.09 7.62 32.64
20-Sep-23 17:00:00 52.22 7.72] 3038.86 7.79 31.00
20-Sep-23 18:00:00 52.11 7.81| 3039.64 7.88 30.00
20-Sep-23 19:00:00 51.94 7.81| 3040.42 7.88 30.00
20-Sep-23 20:00:00 51.78 7.81| 3041.19 7.88 30.00
20-Sep-23 21:00:00 51.62 7.81| 3042.06 7.88 30.00
20-Sep-23 22:00:00 51.46 7.81| 3042.99 7.88 30.00




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
bate Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
20-Sep-23 23:00:00 51.32 7.81| 3043.91 7.88 30.00
21-Sep-23 00:00:00 51.24 7.81| 3044.83 7.88 30.00
21-Sep-23 01:00:00 51.17 7.81| 3045.75 7.88 30.00
23-Sep-23 22:00:00 51.40 8.31| 3040.41 11.60 33.21
23-Sep-23 23:00:00 51.81 8.23| 3044.48 11.60 33.13
24-Sep-23 00:00:00 51.66 8.20 3048.55 11.60 33.05
24-Sep-23 01:00:00 51.55 8.20 3052.41 11.60 33.06
24-Sep-23 02:00:00 51.39 8.06] 3051.59 11.60 33.06
24-Sep-23 03:00:00 51.22 7.98| 3050.77 11.60 33.07
24-Sep-23 04:00:00 51.05 7.91| 3049.94 11.60 33.08
24-Sep-23 05:00:00 50.89 7.86| 3049.12 11.60 33.08
24-Sep-23 06:00:00 50.91 7.80| 3048.29 11.60 33.09
26-Sep-23 12:00:00 52.27 7.38| 3160.13 5.90 33.31
26-Sep-23 13:00:00 52.17 7.39| 3167.29 5.90 33.31
26-Sep-23 14:00:00 52.05 7.41) 3169.68 5.90 33.31
26-Sep-23 15:00:00 51.93 7.43| 3172.06 5.90 33.31
26-Sep-23 16:00:00 51.87 7.44) 3174.45 5.90 33.30
26-Sep-23 17:00:00 51.76 7.46| 3176.84 5.90 33.30
26-Sep-23 18:00:00 51.63 7.47| 3179.22 5.90 33.30
26-Sep-23 19:00:00 51.50 7.49]1 3181.61 5.90 33.30
26-Sep-23 20:00:00 51.37 7.491 3183.99 5.90 33.29
26-Sep-23 21:00:00 51.24 7.50] 3185.22 5.90 33.26
26-Sep-23 22:00:00 51.11 7.51] 3186.26 6.11 33.24
26-Sep-23 23:00:00 51.03 7.52] 3187.29 6.11 33.21
30-Sep-23 06:00:00 52.45 7.75| 3135.33 7.55 33.16
30-Sep-23 07:00:00 52.94 7.85| 3201.20 7.61 33.17
30-Sep-23 08:00:00 52.75 7.85] 3200.57 7.61 33.18
30-Sep-23 09:00:00 52.64 7.85| 3199.93 7.61 33.19
30-Sep-23 10:00:00 52.57 7.85] 3194.53 7.61 33.20
30-Sep-23 11:00:00 52.51 7.85| 3188.72 7.61 33.21
30-Sep-23 12:00:00 52.44 7.85] 3182.91 7.61 33.22
30-Sep-23 13:00:00 52.25 7.85| 3177.09 7.61 33.23
30-Sep-23 14:00:00 52.06 7.85 3171.28 7.61 33.24
30-Sep-23 15:00:00 51.88 7.85| 3165.47 7.61 33.22
30-Sep-23 16:00:00 51.70 7.85| 3159.65 7.61 33.20
30-Sep-23 17:00:00 51.77 7.85| 3153.84 7.61 33.18
30-Sep-23 18:00:00 51.75 7.85| 3154.78 7.61 33.17
30-Sep-23 19:00:00 51.58 7.85| 3156.20 7.61 33.15
30-Sep-23 20:00:00 51.41 7.85| 3157.61 7.61 33.13
30-Sep-23 21:00:00 51.24 7.85| 3159.03 7.61 33.11
30-Sep-23 22:00:00 51.08 7.92| 3160.44 7.77 33.07
03-Oct-23 11:00:00 52.44 7.43| 2999.26 6.60 33.00
03-Oct-23 12:00:00 52.20 7.39| 3024.45 6.60 33.00
03-Oct-23 13:00:00 52.08 7.38] 3034.70 6.60 33.00
03-Oct-23 14:00:00 52.02 7.39| 3035.43 6.60 33.00
03-Oct-23 15:00:00 51.95 7.40( 3036.15 6.60 33.00
03-Oct-23 16:00:00 51.87 7.41| 3036.88 6.60 33.00
03-Oct-23 17:00:00 51.65 7.421 3037.60 6.60 33.00




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
bate Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
03-Oct-23 18:00:00 51.55 7.43| 3038.33 6.60 33.00
03-Oct-23 19:00:00 51.46 7.44| 3039.05 6.60 33.00
03-Oct-23 20:00:00 51.37 7.45| 3039.78 6.75 32.00
03-Oct-23 21:00:00 51.26 7.46| 3039.95 7.10 31.00
03-Oct-23 22:00:00 51.16 7.47| 3039.91 7.25 30.00
03-Oct-23 23:00:00 12.13 7.48| 3039.86 7.25 30.88
08-Oct-23 18:00:00 52.63 7.32| 3056.85 10.30 32.27
08-Oct-23 19:00:00 51.90 7.28| 3022.96 10.30 32.20
09-Oct-23 04:00:00 52.62 7.38| 3063.72 6.92 32.19
09-Oct-23 05:00:00 52.77 7.34] 3063.47 6.92 32.20
09-Oct-23 06:00:00 52.64 7.33| 3063.23 6.92 32.22
09-Oct-23 07:00:00 52.56 7.33] 3062.98 6.92 32.23
09-Oct-23 08:00:00 52.37 7.32| 3062.73 7.23 32.25
09-Oct-23 09:00:00 52.16 7.31| 3062.49 7.55 32.26
09-Oct-23 10:00:00 51.99 7.31| 3062.24 7.62 32.28
09-Oct-23 11:00:00 51.82 7.30] 3061.99 7.62 32.29
09-Oct-23 12:00:00 51.78 7.29| 3061.83 7.70 32.30
09-Oct-23 13:00:00 51.63 7.29| 3061.76 7.70 32.29
09-Oct-23 14:00:00 51.47 7.30] 3061.68 7.70 32.28
09-Oct-23 15:00:00 51.32 7.30 3061.61 7.70 32.27
09-Oct-23 16:00:00 51.16 7.30] 3061.54 7.70 32.25
09-Oct-23 17:00:00 51.01 7.30 3061.47 7.70 32.24
09-Oct-23 18:00:00 51.04 7.30] 3061.39 7.70 32.23
09-Oct-23 19:00:00 50.97 7.31| 3061.32 7.70 32.22
14-Oct-23 08:00:00 51.07 8.09| 3116.60 11.20 33.01
14-Oct-23 09:00:00 51.75 7.88| 3154.23 11.20 32.96
14-Oct-23 10:00:00 51.65 7.83| 3163.97 11.20 32.91
14-Oct-23 11:00:00 51.55 7.78| 3163.34 11.20 32.88
14-Oct-23 12:00:00 51.45 7.77| 3162.70 11.20 32.91
15-Oct-23 11:00:00 52.50 7.83| 3122.52 6.78 33.16
15-Oct-23 12:00:00 52.62 7.74] 3151.11 6.78 32.94
15-Oct-23 13:00:00 52.59 7.70] 3161.02 6.78 32.92
15-Oct-23 14:00:00 52.55 7.68| 3159.33 6.78 32.91
15-Oct-23 15:00:00 52.40 7.67| 3157.64 6.78 32.89
15-Oct-23 16:00:00 52.25 7.65| 3155.96 6.78 32.87
15-Oct-23 17:00:00 52.11 7.64| 3154.27 6.78 32.86
15-Oct-23 18:00:00 51.98 7.65| 3152.58 6.78 32.84
15-Oct-23 19:00:00 51.87 7.65| 3150.90 6.78 32.82
15-Oct-23 20:00:00 51.83 7.66| 3149.21 6.78 32.81
15-Oct-23 21:00:00 51.75 7.65| 3148.44 6.78 32.80
15-Oct-23 22:00:00 51.62 7.65| 3148.43 6.78 32.79
15-Oct-23 23:00:00 51.49 7.64| 3148.43 7.23 32.78
18-Oct-23 11:00:00 52.22 7.76| 3080.33 11.60 33.06
18-Oct-23 12:00:00 52.25 7.75| 3109.83 11.60 33.05
18-Oct-23 13:00:00 51.99 7.74] 3110.06 11.60 33.04
18-Oct-23 14:00:00 51.96 7.72] 3110.30 11.60 33.03
18-Oct-23 15:00:00 51.94 7.72] 3110.53 11.60 33.02
18-Oct-23 16:00:00 51.81 7.72| 3110.77 11.60 33.00




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
Date Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
18-Oct-23 17:00:00 51.68 7.73] 3111.00 11.60 32.99
18-Oct-23 18:00:00 51.56 7.73] 3111.24 11.60 32.98
18-Oct-23 19:00:00 51.44 7.73| 3111.47 11.60 32.96
18-Oct-23 20:00:00 51.32 7.71| 3112.13 11.60 32.93
18-Oct-23 21:00:00 51.20 7.70] 3113.59 11.60 32.90
18-Oct-23 22:00:00 51.08 7.69] 3115.05 11.60 32.86
18-Oct-23 23:00:00 50.96 7.68| 3116.51 11.60 32.83
21-Oct-23 20:00:00 52.60 7.96| 3056.37 10.50 33.20
21-Oct-23 21:00:00 52.42 7.91| 3080.17 10.50 33.18
21-Oct-23 22:00:00 52.31 7.88| 3081.29 10.50 33.16
21-Oct-23 23:00:00 52.20 7.87| 3082.42 10.50 33.13
22-0Oct-23 00:00:00 52.09 7.87| 3083.55 10.50 33.11
22-0Oct-23 01:00:00 51.98 7.86| 3084.68 10.50 33.08
22-0Oct-23 02:00:00 51.87 7.87] 3085.80 10.50 33.02
24-Oct-23 09:00:00 51.43 7.82| 2957.36 6.37 32.42
24-0Oct-23 10:00:00 49.23 7.79] 2990.59 6.37 32.53
24-0Oct-23 11:00:00 49.17 7.80| 2997.08 6.37 32.60
24-Oct-23 12:00:00 48.93 7.80| 2996.67 6.37 32.63
24-Oct-23 13:00:00 48.88 7.81| 2996.25 6.37 32.66
24-Oct-23 14:00:00 48.83 7.81| 2995.84 6.37 32.69
24-Oct-23 15:00:00 48.64 7.82| 2995.43 6.37 32.72
25-0Oct-23 15:00:00 51.86 7.62| 2873.84 11.00 32.86
25-0Oct-23 16:00:00 51.76 7.58| 2895.60 11.00 32.74
25-Oct-23 17:00:00 51.65 7.57| 2906.17 11.00 32.72
25-Oct-23 18:00:00 51.57 7.56| 2908.28 11.00 32.70
25-0Oct-23 19:00:00 51.49 7.55| 2910.39 11.00 32.67
25-0Oct-23 20:00:00 51.39 7.54| 2912.50 11.30 32.65
29-0Oct-23 02:00:00 51.63 7.68| 2863.15 5.70 33.26
29-0Oct-23 03:00:00 51.69 7.66| 2896.91 5.70 33.31
29-0Oct-23 04:00:00 51.59 7.65| 2908.15 5.70 33.36
29-Oct-23 05:00:00 51.40 7.64] 2911.21 5.70 33.42
29-0Oct-23 06:00:00 52.38 7.66| 2909.77 5.70 33.41
29-0Oct-23 07:00:00 52.25 7.68| 2908.12 5.70 3341
29-Oct-23 08:00:00 52.12 7.69| 2906.46 5.80 33.40
29-0Oct-23 09:00:00 51.99 7.69| 2904.80 5.80 33.39
29-Oct-23 10:00:00 51.85 7.69| 2903.14 5.80 33.39
29-Oct-23 11:00:00 51.73 7.70| 2901.49 6.10 33.38
29-Oct-23 12:00:00 51.60 7.70| 2899.83 6.34 33.37
29-Oct-23 13:00:00 51.48 7.70| 2898.22 6.34 33.35
29-Oct-23 14:00:00 51.36 7.71| 2897.27 6.52 33.34
29-Oct-23 15:00:00 51.26 7.71| 2896.32 6.52 33.32
29-Oct-23 16:00:00 51.16 7.71| 2895.37 6.52 33.31
29-Oct-23 17:00:00 51.06 7.71| 2894.42 6.52 33.29
08-Oct-23 18:00:00 52.63 7.32| 3056.85 10.30 32.27
08-Oct-23 19:00:00 51.90 7.28| 3022.96 10.30 32.20
09-Oct-23 04:00:00 52.62 7.38| 3063.72 6.92 32.19
09-Oct-23 05:00:00 52.77 7.34| 3063.47 6.92 32.20
09-Oct-23 06:00:00 52.64 7.33| 3063.23 6.92 32.22




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
bate Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
09-Oct-23 07:00:00 52.56 7.33] 3062.98 6.92 32.23
09-Oct-23 08:00:00 52.37 7.32| 3062.73 7.23 32.25
09-Oct-23 09:00:00 52.16 7.31| 3062.49 7.55 32.26
09-Oct-23 10:00:00 51.99 7.31| 3062.24 7.62 32.28
09-Oct-23 11:00:00 51.82 7.30 3061.99 7.62 32.29
09-Oct-23 12:00:00 51.78 7.29] 3061.83 7.70 32.30
09-Oct-23 13:00:00 51.63 7.29] 3061.76 7.70 32.29
09-Oct-23 14:00:00 51.47 7.30 3061.68 7.70 32.28
09-Oct-23 15:00:00 51.32 7.30 3061.61 7.70 32.27
09-Oct-23 16:00:00 51.16 7.30] 3061.54 7.70 32.25
09-Oct-23 17:00:00 51.01 7.30 3061.47 7.70 32.24
09-Oct-23 18:00:00 51.04 7.30] 3061.39 7.70 32.23
09-Oct-23 19:00:00 50.97 7.31| 3061.32 7.70 32.22
14-Oct-23 08:00:00 51.07 8.09| 3116.60 11.20 33.01
14-Oct-23 09:00:00 51.75 7.88| 3154.23 11.20 32.96
14-Oct-23 10:00:00 51.65 7.83| 3163.97 11.20 32.91
14-Oct-23 11:00:00 51.55 7.78| 3163.34 11.20 32.88
14-Oct-23 12:00:00 51.45 7.77| 3162.70 11.20 32.91
15-Oct-23 11:00:00 52.50 7.83| 3122.52 6.78 33.16
15-Oct-23 12:00:00 52.62 7.74] 3151.11 6.78 32.94
15-Oct-23 13:00:00 52.59 7.70] 3161.02 6.78 32.92
15-Oct-23 14:00:00 52.55 7.68| 3159.33 6.78 32.91
15-Oct-23 15:00:00 52.40 7.67| 3157.64 6.78 32.89
15-Oct-23 16:00:00 52.25 7.65| 3155.96 6.78 32.87
15-Oct-23 17:00:00 52.11 7.64| 3154.27 6.78 32.86
15-Oct-23 18:00:00 51.98 7.65| 3152.58 6.78 32.84
15-Oct-23 19:00:00 51.87 7.65| 3150.90 6.78 32.82
15-Oct-23 20:00:00 51.83 7.66| 3149.21 6.78 32.81
15-Oct-23 21:00:00 51.75 7.65| 3148.44 6.78 32.80
15-Oct-23 22:00:00 51.62 7.65| 3148.43 6.78 32.79
15-Oct-23 23:00:00 51.49 7.64| 3148.43 7.23 32.78
18-Oct-23 11:00:00 52.22 7.76| 3080.33 11.60 33.06
18-Oct-23 12:00:00 52.25 7.75| 3109.83 11.60 33.05
18-Oct-23 13:00:00 51.99 7.74| 3110.06 11.60 33.04
18-Oct-23 14:00:00 51.96 7.72| 3110.30 11.60 33.03
18-Oct-23 15:00:00 51.94 7.72| 3110.53 11.60 33.02
18-Oct-23 16:00:00 51.81 7.72| 3110.77 11.60 33.00
18-0ct-23 17:00:00 51.68 7.73] 3111.00 11.60 32.99
18-Oct-23 18:00:00 51.56 7.73| 3111.24 11.60 32.98
18-Oct-23 19:00:00 51.44 7.73| 3111.47 11.60 32.96
18-Oct-23 20:00:00 51.32 7.71| 3112.13 11.60 32.93
18-Oct-23 21:00:00 51.20 7.70] 3113.59 11.60 32.90
18-0ct-23 22:00:00 51.08 7.69| 3115.05 11.60 32.86
18-0Oct-23 23:00:00 50.96 7.68| 3116.51 11.60 32.83
21-Oct-23 20:00:00 52.60 7.96| 3056.37 10.50 33.20
21-Oct-23 21:00:00 52.42 7.91| 3080.17 10.50 33.18
21-Oct-23 22:00:00 52.31 7.88| 3081.29 10.50 33.16
21-Oct-23 23:00:00 52.20 7.87| 3082.42 10.50 33.13




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
Date Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
22-Oct-23 00:00:00 52.09 7.87| 3083.55 10.50 33.11
22-Oct-23 01:00:00 51.98 7.86| 3084.68 10.50 33.08
22-Oct-23 02:00:00 51.87 7.87| 3085.80 10.50 33.02
24-Oct-23 09:00:00 51.43 7.82| 2957.36 6.37 32.42
24-Oct-23 10:00:00 49.23 7.79] 2990.59 6.37 32.53
24-Oct-23 11:00:00 49.17 7.80 2997.08 6.37 32.60
24-Oct-23 12:00:00 48.93 7.80 2996.67 6.37 32.63
24-Oct-23 13:00:00 48.88 7.81| 2996.25 6.37 32.66
24-Oct-23 14:00:00 48.83 7.81| 2995.84 6.37 32.69
24-Oct-23 15:00:00 48.64 7.82| 2995.43 6.37 32.72
25-0Oct-23 15:00:00 51.86 7.62| 2873.84 11.00 32.86
25-Oct-23 16:00:00 51.76 7.58] 2895.60 11.00 32.74
25-Oct-23 17:00:00 51.65 7.57| 2906.17 11.00 32.72
25-0Oct-23 18:00:00 51.57 7.56| 2908.28 11.00 32.70
25-0Oct-23 19:00:00 51.49 7.55| 2910.39 11.00 32.67
25-0Oct-23 20:00:00 51.39 7.54] 2912.50 11.30 32.65
29-0Oct-23 02:00:00 51.63 7.68| 2863.15 5.70 33.26
29-0Oct-23 03:00:00 51.69 7.66| 2896.91 5.70 33.31
29-Oct-23 04:00:00 51.59 7.65| 2908.15 5.70 33.36
29-Oct-23 05:00:00 51.40 7.64] 2911.21 5.70 33.42
29-0Oct-23 06:00:00 52.38 7.66| 2909.77 5.70 3341
29-0Oct-23 07:00:00 52.25 7.68| 2908.12 5.70 3341
29-Oct-23 08:00:00 52.12 7.69| 2906.46 5.80 33.40
29-0Oct-23 09:00:00 51.99 7.69| 2904.80 5.80 33.39
29-Oct-23 10:00:00 51.85 7.69| 2903.14 5.80 33.39
29-Oct-23 11:00:00 51.73 7.70] 2901.49 6.10 33.38
29-Oct-23 12:00:00 51.60 7.70| 2899.83 6.34 33.37
29-Oct-23 13:00:00 51.48 7.70| 2898.22 6.34 33.35
29-Oct-23 14:00:00 51.36 7.71| 2897.27 6.52 33.34
29-Oct-23 15:00:00 51.26 7.71| 2896.32 6.52 33.32
29-Oct-23 16:00:00 51.16 7.71| 2895.37 6.52 33.31
29-Oct-23 17:00:00 51.06 7.71| 2894.42 6.52 33.29
02-Nov-23 09:00:00 52.28 7.78| 2841.73 5.80 33.17
02-Nov-23 10:00:00 52.47 7.72| 2860.73 5.80 33.01
02-Nov-23 11:00:00 52.35 7.72| 2861.31 5.80 33.00
02-Nov-23 12:00:00 52.23 7.71] 2861.88 5.80 32.99
02-Nov-23 13:00:00 52.11 7.71| 2862.45 5.80 32.97
02-Nov-23 14:00:00 51.99 7.71| 2863.02 5.80 32.96
02-Nov-23 15:00:00 51.87 7.71| 2863.60 5.80 32.95
02-Nov-23 16:00:00 51.74 7.70| 2864.17 5.80 32.93
02-Nov-23 17:00:00 51.62 7.70| 2864.74 5.80 32.92
02-Nov-23 18:00:00 51.50 7.69| 2865.65 5.80 32.89
02-Nov-23 19:00:00 51.38 7.68| 2866.92 5.80 32.84
05-Nov-23 08:00:00 52.65 7.64| 2860.87 7.23 33.32
05-Nov-23 09:00:00 52.42 7.63| 2896.21 7.23 33.31
05-Nov-23 10:00:00 52.29 7.63| 2907.25 7.23 33.31
05-Nov-23 11:00:00 52.16 7.63| 2908.89 7.23 33.30
05-Nov-23 12:00:00 52.03 7.64| 2910.54 7.23 33.30




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
Date Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
05-Nov-23 13:00:00 51.90 7.64| 2912.18 7.23 33.29
05-Nov-23 14:00:00 51.77 7.64| 2913.82 7.23 33.29
05-Nov-23 15:00:00 51.70 7.64| 2915.46 7.23 33.28
05-Nov-23 16:00:00 51.64 7.65| 2917.10 7.23 33.24
05-Nov-23 17:00:00 51.57 7.64] 2918.74 7.23 33.18
08-Nov-23 08:00:00 52.46 7.54] 2895.60 7.25 33.47
08-Nov-23 09:00:00 52.45 7.53] 2895.02 7.25 33.35
08-Nov-23 10:00:00 52.40 7.52| 2894.45 7.25 33.35
08-Nov-23 11:00:00 52.34 7.51] 2893.87 7.25 33.35
08-Nov-23 12:00:00 52.28 7.50] 2893.30 7.25 33.35
08-Nov-23 13:00:00 52.22 7.50| 2892.72 7.25 33.35
08-Nov-23 14:00:00 52.09 7.49| 2892.24 7.25 33.35
08-Nov-23 15:00:00 51.93 7.49| 2891.83 7.25 33.35
08-Nov-23 16:00:00 51.76 7.49| 2891.41 7.25 33.35
08-Nov-23 17:00:00 51.61 7.48| 2890.99 7.25 33.33
08-Nov-23 18:00:00 51.53 7.48| 2890.58 7.25 33.30
08-Nov-23 19:00:00 51.46 7.47| 2890.16 7.25 33.26
11-Nov-23 11:00:00 52.45 7.45] 2831.99 7.80 33.64
11-Nov-23 12:00:00 52.38 7.44] 2861.83 7.80 33.50
11-Nov-23 13:00:00 52.28 7.44] 2872.83 7.80 33.42
11-Nov-23 14:00:00 52.16 7.44] 2871.92 7.80 33.39
11-Nov-23 15:00:00 52.07 7.44] 2871.01 7.80 33.36
11-Nov-23 16:00:00 51.98 7.44] 2870.10 7.80 33.32
11-Nov-23 17:00:00 51.90 7.44] 2866.70 7.80 33.30
11-Nov-23 18:00:00 51.82 7.44] 2860.77 7.80 33.27
11-Nov-23 19:00:00 51.69 7.43| 2863.06 7.80 33.25
11-Nov-23 20:00:00 51.54 7.42| 2865.49 7.80 33.23
11-Nov-23 21:00:00 51.44 7.40| 2867.92 7.80 33.20
15-Nov-23 10:00:00 52.55 7.64| 2850.81 7.50 32.00
15-Nov-23 11:00:00 52.44 7.64]| 2887.32 7.62 32.00
15-Nov-23 12:00:00 52.36 7.63| 2894.46 7.62 32.00
15-Nov-23 13:00:00 52.23 7.63| 2899.24 7.70 32.21
15-Nov-23 14:00:00 52.09 7.63] 2904.03 7.70 32.21
15-Nov-23 15:00:00 51.96 7.62| 2906.37 7.81 32.50
15-Nov-23 16:00:00 51.84 7.62| 2907.15 7.93 32.99
15-Nov-23 17:00:00 51.71 7.62| 2907.93 7.93 32.97
15-Nov-23 18:00:00 51.59 7.62| 2908.71 8.11 32.96
15-Nov-23 19:00:00 51.46 7.62] 2909.50 8.11 32.94
15-Nov-23 20:00:00 51.37 7.59] 2910.61 8.11 32.92
18-Nov-23 07:00:00 51.49 7.82| 3060.59 10.60 30.36
18-Nov-23 08:00:00 51.71 7.79| 3089.05 10.60 30.31
18-Nov-23 09:00:00 51.58 7.78| 3099.98 10.60 30.18
18-Nov-23 10:00:00 51.45 7.76] 3095.70 10.60 30.04
18-Nov-23 11:00:00 51.32 7.75| 3091.42 10.60 29.91
18-Nov-23 12:00:00 51.19 7.74| 3086.75 10.60 29.78
18-Nov-23 13:00:00 51.06 7.72| 3070.89 10.60 29.64
18-Nov-23 14:00:00 50.93 7.71| 3055.03 10.60 29.66
18-Nov-23 15:00:00 50.84 7.70| 3039.17 10.60 29.77




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
Date Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
18-Nov-23 16:00:00 50.73 7.68| 3022.85 10.60 29.88
18-Nov-23 17:00:00 50.62 7.66| 3006.13 9.45 29.99
18-Nov-23 18:00:00 50.58 7.64| 2989.40 9.45 30.16
21-Nov-23 15:00:00 52.00 7.51| 2961.23 6.90 28.42
21-Nov-23 16:00:00 51.96 7.51| 2963.93 6.90 28.60
21-Nov-23 17:00:00 51.93 7.50| 2966.63 6.90 28.79
21-Nov-23 18:00:00 51.89 7.50| 2969.33 6.90 28.93
21-Nov-23 19:00:00 51.82 7.50| 2972.04 6.90 29.05
21-Nov-23 20:00:00 51.71 7.50| 2970.01 6.90 29.17
21-Nov-23 21:00:00 51.56 7.50| 2966.17 6.90 29.30
21-Nov-23 22:00:00 51.41 7.50| 2962.32 7.25 29.42
21-Nov-23 23:00:00 51.26 7.50] 2958.48 7.25 29.54
22-Nov-23 00:00:00 51.16 7.50| 2954.64 7.25 29.66
22-Nov-23 01:00:00 51.05 7.50] 2950.79 7.25 29.69
22-Nov-23 02:00:00 50.88 7.50| 2946.95 7.25 29.66
22-Nov-23 03:00:00 50.85 7.50| 2946.55 7.25 29.64
26-Nov-23 14:00:00 51.98 7.52] 3010.01 6.23 32.10
26-Nov-23 15:00:00 52.39 7.53] 3102.23 6.23 32.10
26-Nov-23 16:00:00 52.27 7.53] 3132.78 6.23 32.10
26-Nov-23 17:00:00 52.16 7.52| 3146.06 6.23 32.10
26-Nov-23 18:00:00 52.05 7.52] 3149.98 6.23 32.10
26-Nov-23 19:00:00 51.94 7.52] 3143.88 6.23 32.10
26-Nov-23 20:00:00 51.82 7.52| 3137.78 6.55 28.83
26-Nov-23 21:00:00 51.72 7.52] 3131.68 6.55 28.84
26-Nov-23 22:00:00 51.62 7.51| 3125.58 6.55 28.85
26-Nov-23 23:00:00 51.52 7.52| 3119.48 6.55 28.86
27-Nov-23 00:00:00 51.43 7.52| 3113.38 6.55 28.87
27-Nov-23 01:00:00 51.33 7.52| 3107.28 6.55 28.88
27-Nov-23 02:00:00 51.23 7.52| 3097.58 6.55 28.89
27-Nov-23 03:00:00 51.22 7.52| 3085.90 6.55 28.90
27-Nov-23 04:00:00 51.12 7.52| 3074.21 6.55 28.88
27-Nov-23 05:00:00 50.90 7.52| 3062.53 6.55 28.87
27-Nov-23 06:00:00 50.84 7.52| 3050.84 6.55 28.86
27-Nov-23 07:00:00 50.78 7.51| 3039.16 6.55 28.85
02-Dec-23 08:00:00 52.24 7.72] 3150.77 6.30 29.72
02-Dec-23 09:00:00 52.28 7.70] 3181.39 6.30 29.65
02-Dec-23 10:00:00 52.20 7.68| 3187.64 6.30 29.57
02-Dec-23 11:00:00 52.10 7.67| 3193.89 6.30 29.50
02-Dec-23 12:00:00 52.00 7.67| 3192.89 6.30 29.51
02-Dec-23 13:00:00 51.90 7.66| 3187.18 6.30 29.53
02-Dec-23 14:00:00 51.83 7.65| 3181.48 6.30 29.56
02-Dec-23 15:00:00 51.95 7.65| 3175.77 6.30 29.59
02-Dec-23 16:00:00 51.74 7.64] 3170.07 6.30 29.67
02-Dec-23 17:00:00 2.92 7.44] 3167.61 6.30 32.90
04-Dec-23 04:00:00 52.45 7.70] 3075.99 7.76 29.30
04-Dec-23 05:00:00 52.52 7.68| 3123.73 7.77 29.28
04-Dec-23 06:00:00 52.37 7.67| 3133.49 7.77 29.26
04-Dec-23 07:00:00 52.12 7.66| 3141.01 7.78 29.24




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
bate Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
04-Dec-23 08:00:00 52.07 7.65| 3136.39 7.78 29.23
04-Dec-23 09:00:00 51.98 7.63| 3131.78 7.79 29.21
04-Dec-23 10:00:00 51.84 7.62| 3127.16 7.79 29.19
04-Dec-23 11:00:00 51.70 7.61| 3122.55 7.80 29.18
04-Dec-23 12:00:00 51.55 7.60 3117.93 7.80 29.17
04-Dec-23 13:00:00 51.41 7.60 3113.31 7.80 29.18
04-Dec-23 14:00:00 51.34 7.60 3108.70 7.85 29.20
04-Dec-23 15:00:00 51.27 7.59] 3104.23 7.85 29.21
08-Dec-23 01:00:00 51.98 7.79] 2998.28 7.30 29.85
08-Dec-23 02:00:00 52.22 7.74] 2999.16 7.30 29.82
08-Dec-23 03:00:00 52.02 7.74| 3000.04 7.30 29.79
08-Dec-23 04:00:00 51.89 7.73| 3000.92 7.30 29.75
08-Dec-23 05:00:00 51.74 7.72| 3001.80 7.30 29.72
08-Dec-23 06:00:00 51.60 7.72] 3002.68 7.30 29.68
09-Dec-23 19:00:00 52.82 7.90| 3078.48 8.40 30.28
09-Dec-23 20:00:00 52.75 7.88| 3077.88 8.52 30.27
09-Dec-23 21:00:00 52.65 7.87| 3077.28 8.52 30.26
09-Dec-23 22:00:00 52.54 7.85| 3076.68 8.53 30.25
09-Dec-23 23:00:00 52.46 7.83] 3076.08 8.54 30.24
10-Dec-23 00:00:00 52.29 7.82| 3075.48 8.55 30.23
10-Dec-23 01:00:00 52.10 7.82| 3074.87 8.61 30.22
10-Dec-23 02:00:00 52.00 7.83| 3074.27 8.61 30.21
10-Dec-23 03:00:00 51.92 7.83| 3073.91 8.61 30.20
10-Dec-23 04:00:00 51.83 7.83| 3074.25 8.61 30.19
10-Dec-23 05:00:00 51.74 7.83| 3074.60 8.77 30.18
10-Dec-23 06:00:00 51.64 7.83| 3074.94 8.77 30.16
10-Dec-23 07:00:00 51.48 7.82| 3075.28 8.90 30.15
10-Dec-23 08:00:00 51.45 7.81| 3075.63 8.90 30.14
10-Dec-23 09:00:00 51.37 7.80| 3075.97 8.90 30.13
10-Dec-23 10:00:00 51.22 7.79] 3076.32 8.90 30.11
10-Dec-23 11:00:00 50.99 7.78| 3076.19 8.90 30.11
10-Dec-23 12:00:00 50.76 7.77| 3075.14 8.90 30.13
10-Dec-23 13:00:00 50.59 7.75] 3074.09 8.90 30.15
14-Dec-23 15:00:00 51.17 7.75| 2967.48 7.50 31.50
14-Dec-23 16:00:00 51.42 7.75| 3057.02 7.50 31.50
14-Dec-23 17:00:00 51.36 7.74] 3082.29 7.61 30.19
14-Dec-23 18:00:00 51.22 7.74] 3084.38 7.61 30.18
14-Dec-23 19:00:00 51.11 7.73| 3086.47 7.72 30.17
14-Dec-23 20:00:00 51.00 7.73| 3088.56 7.72 30.16
14-Dec-23 21:00:00 50.89 7.72| 3090.65 7.72 30.15
14-Dec-23 22:00:00 50.78 7.72| 3092.74 7.72 30.15
14-Dec-23 23:00:00 50.64 7.74] 3094.83 7.72 30.14
15-Dec-23 00:00:00 50.54 7.75| 3098.61 7.72 30.13
15-Dec-23 01:00:00 50.44 7.77| 3114.45 7.72 30.11
15-Dec-23 02:00:00 50.33 7.80| 3130.29 7.72 30.04
15-Dec-23 03:00:00 50.21 7.82| 3146.13 7.72 29.96
15-Dec-23 04:00:00 50.09 7.82| 3160.96 7.72 29.89
15-Dec-23 05:00:00 50.00 7.83| 3169.59 7.72 29.81




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
Date Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
15-Dec-23 06:00:00 49.92 7.83| 3178.23 7.72 29.74
15-Dec-23 07:00:00 49.96 7.83] 3186.86 7.72 29.67
17-Dec-23 09:00:00 52.39 7.93| 3039.12 8.12 30.63
17-Dec-23 10:00:00 52.59 7.93] 3076.51 8.12 30.61
17-Dec-23 11:00:00 52.47 7.92| 3084.92 8.12 30.59
17-Dec-23 12:00:00 52.35 7.91| 3084.37 8.12 30.57
17-Dec-23 13:00:00 52.23 7.91| 3081.52 8.12 30.55
17-Dec-23 14:00:00 52.10 7.90| 3078.67 8.12 30.53
17-Dec-23 15:00:00 51.89 7.89| 3075.82 8.02 30.51
17-Dec-23 16:00:00 51.74 7.89] 3072.97 8.02 30.49
17-Dec-23 17:00:00 51.66 7.88| 3070.11 8.02 30.48
17-Dec-23 18:00:00 51.59 7.88| 3067.26 8.02 30.48
17-Dec-23 19:00:00 51.51 7.87| 3064.41 8.02 30.47
17-Dec-23 20:00:00 51.44 7.87| 3063.91 8.02 30.47
17-Dec-23 21:00:00 51.37 7.86] 3063.51 8.02 30.46
20-Dec-23 00:00:00 52.44 8.02| 2906.72 6.75 30.74
20-Dec-23 01:00:00 52.47 8.02| 2984.25 7.12 30.77
20-Dec-23 02:00:00 52.40 8.02| 3023.59 7.12 30.80
20-Dec-23 03:00:00 52.34 8.03| 3027.77 7.12 30.83
20-Dec-23 04:00:00 52.28 8.03] 3030.75 7.56 30.86
20-Dec-23 05:00:00 52.22 8.04] 3033.73 7.56 30.89
20-Dec-23 06:00:00 52.19 8.04| 3033.60 7.56 30.92
20-Dec-23 07:00:00 52.18 8.04] 3031.65 7.56 30.95
20-Dec-23 08:00:00 52.08 8.05| 3029.70 7.56 30.98
20-Dec-23 09:00:00 51.97 8.05| 3027.75 7.56 31.00
20-Dec-23 10:00:00 51.87 8.06] 3025.80 7.56 31.02
20-Dec-23 11:00:00 51.77 8.06] 3023.85 7.56 31.04
20-Dec-23 12:00:00 51.69 8.07] 3021.90 7.56 31.06
20-Dec-23 13:00:00 51.62 8.07] 3019.95 7.56 31.08
20-Dec-23 14:00:00 51.53 8.06] 3020.56 7.56 31.10
20-Dec-23 15:00:00 51.37 8.06] 3021.84 7.56 31.13
20-Dec-23 16:00:00 51.22 8.05| 3023.13 7.56 31.11
20-Dec-23 17:00:00 51.07 8.04| 3024.41 7.56 31.05
20-Dec-23 18:00:00 50.92 8.03|] 3025.69 7.56 30.98
20-Dec-23 19:00:00 50.90 8.01| 3026.98 7.56 30.92
22-Dec-23 17:00:00 51.70 8.24| 3066.71 12.00 30.44
22-Dec-23 18:00:00 51.66 8.25| 3090.87 12.00 30.40
22-Dec-23 19:00:00 51.61 8.27| 3099.49 12.00 30.35
22-Dec-23 20:00:00 51.56 8.29| 3088.57 12.00 30.31
22-Dec-23 21:00:00 51.51 8.31| 3077.66 12.00 30.27
22-Dec-23 22:00:00 51.46 8.32| 3066.74 12.00 30.23
22-Dec-23 23:00:00 51.37 8.34] 3055.83 12.00 30.19
23-Dec-23 00:00:00 51.25 8.36] 3044.91 10.51 30.15
23-Dec-23 01:00:00 51.20 8.37] 3034.00 10.51 30.08
23-Dec-23 02:00:00 51.25 8.39| 3022.92 10.51 30.01
23-Dec-23 03:00:00 51.28 8.40| 3008.18 10.51 29.93
23-Dec-23 04:00:00 51.13 8.42| 2993.43 10.51 29.86
23-Dec-23 05:00:00 50.99 8.43| 2978.68 10.51 29.78




GBL CT Blowdown water parameter

CT B/D Water Conduct. CT B/D discharge
Date Flow (T/Hr) PH 1 usyem) | PO (MM | qern. (eg 0
23-Dec-23 06:00:00 50.88 8.44| 2963.94 10.51 29.70
23-Dec-23 07:00:00 50.80 8.46| 2949.19 10.51 29.63
23-Dec-23 08:00:00 50.76 8.47| 2934.44 8.95 29.55
23-Dec-23 09:00:00 50.73 8.48| 2919.70 8.96 29.54
23-Dec-23 10:00:00 50.63 8.48| 2904.93 8.96 29.53
23-Dec-23 11:00:00 50.54 8.48| 2890.06 8.96 29.53
25-Dec-23 21:00:00 51.76 8.53| 2887.57 7.80 28.76
25-Dec-23 22:00:00 51.56 8.52| 2942.79 7.80 28.86
25-Dec-23 23:00:00 51.39 8.50] 2967.91 7.80 28.91
26-Dec-23 00:00:00 51.24 8.49| 2976.63 7.80 28.96
26-Dec-23 01:00:00 51.12 8.48| 2985.35 7.80 29.01
26-Dec-23 02:00:00 51.12 8.49| 2994.07 7.80 28.98
26-Dec-23 03:00:00 51.09 8.50| 3002.79 7.80 28.96
26-Dec-23 04:00:00 50.97 8.51| 3011.52 7.80 28.93
26-Dec-23 05:00:00 50.81 8.52| 3020.24 7.80 28.90
27-Dec-23 04:00:00 52.35 8.44] 3061.33 7.14 29.05
27-Dec-23 05:00:00 52.94 8.42| 3065.31 7.14 29.06
27-Dec-23 06:00:00 5291 8.40( 3069.30 7.15 29.07
27-Dec-23 07:00:00 52.70 8.39| 3059.96 7.15 29.08
27-Dec-23 08:00:00 52.65 8.38| 3048.25 7.15 29.08
27-Dec-23 09:00:00 52.66 8.37| 3036.55 7.15 29.09
27-Dec-23 10:00:00 52.61 8.36| 3024.85 7.16 29.10
27-Dec-23 11:00:00 52.51 8.35| 3013.15 7.16 29.13
27-Dec-23 12:00:00 52.41 8.34| 3001.45 7.16 29.17
27-Dec-23 13:00:00 52.31 8.33] 2989.74 7.17 29.21
27-Dec-23 14:00:00 52.28 8.33] 2978.02 7.17 29.26
27-Dec-23 15:00:00 52.26 8.32| 2964.50 7.18 29.30
27-Dec-23 16:00:00 52.23 8.32| 2950.97 7.18 29.35
27-Dec-23 17:00:00 52.20 8.32| 2937.44 7.19 29.39
27-Dec-23 18:00:00 52.19 8.31] 2923.92 7.19 29.43
27-Dec-23 19:00:00 52.02 8.31| 2942.06 7.20 29.46
27-Dec-23 20:00:00 51.85 8.31| 2937.10 7.20 29.48
27-Dec-23 21:00:00 51.79 8.30| 2930.52 7.20 29.50
27-Dec-23 22:00:00 51.72 8.29 2923.95 7.26 29.52
27-Dec-23 23:00:00 51.59 8.27| 2917.37 7.52 29.55
28-Dec-23 00:00:00 51.48 8.25 2902.40 7.52 29.57
28-Dec-23 01:00:00 51.40 8.24] 2886.26 7.52 29.57
28-Dec-23 02:00:00 51.33 8.22| 2877.47 7.52 29.57
28-Dec-23 03:00:00 51.26 8.20| 2868.69 7.52 29.57
28-Dec-23 04:00:00 51.19 8.19| 2859.90 7.52 29.58
28-Dec-23 05:00:00 51.11 8.17| 2851.12 7.60 29.52
28-Dec-23 06:00:00 51.05 8.16| 2842.11 7.60 29.42
28-Dec-23 07:00:00 51.04 8.14] 2829.23 7.72 29.31
31-Dec-23 03:00:00 51.82 7.85| 3034.06 8.31 29.80
31-Dec-23 04:00:00 51.81 7.85| 3073.47 8.31 29.70
31-Dec-23 05:00:00 51.71 7.85| 3086.42 8.31 29.60
31-Dec-23 06:00:00 51.63 7.84| 3097.54 8.31 29.50
31-Dec-23 07:00:00 51.56 7.84| 3108.67 8.03 29.40




GBL CT Blowdown water parameter

31-Dec-23 08:00:00 51.49 7.83| 3112.77 8.03 29.30
31-Dec-23 09:00:00 51.40 7.83( 3113.62 8.03 29.20
31-Dec-23 10:00:00 51.29 7.83| 3114.47 8.03 29.10
31-Dec-23 11:00:00 51.19 7.83( 3115.32 7.95 29.06
31-Dec-23 12:00:00 51.08 7.82 3114.78 7.95 29.03
31-Dec-23 13:00:00 50.99 7.82 3104.55 7.95 29.00
31-Dec-23 14:00:00 50.90 7.82 3091.37 7.95 28.97
31-Dec-23 15:00:00 50.80 7.82 3077.16 7.95 28.94
31-Dec-23 16:00:00 50.70 7.82 3075.83 7.95 28.91
31-Dec-23 17:00:00 50.57 7.82 3074.66 7.95 28.88
31-Dec-23 18:00:00 50.53 7.82 3073.49 7.95 28.85

min 2.92 6.57| 2598.00 5.32 28.42

max 53.07 8.53| 3440.00 12.50 33.64
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