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High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet
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High Volume Air Sampler Calibration Worksheet

Project ite: GulfNC Co.Lid. 7560
Calibrate Location : sty Temperature (°C) 335
1Nov-24 High Volume ID : RYG FS0666

Calibrate Date :

C-011124-RYG FS0666

High Volume Model :

High Volume Air Sampler Calibration Worksheet
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Projectite: GulfNC Co, Lid Barometric Pressure (mm Hg) 7560
Calibrate Location : Fogodm Temperature (°C) 335
1-Nov-24 High Volume 1D : RYG F50291
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High Volume Air Sampler Calibration Worksheet

Projectsit Barometric Pressure (mm He) : 7560
Cal Iy P (0: 335
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Project ite GuIFNC Co,Ltd Barometric Pressure (mm H) : 7560
Calibrate Location : TNy ‘Temperature (°C) : 335
Calibrate Date: 1-Nov-24 High Volume 1D RYG FS0161
C011124-RYG Fs0181 High Volume Model : TE51700
Calibrator ID: RYG FS0205 High Volume S/N: s334
Calibrator Model : Ti-50284 Calibrator Slope : 152567
Calibrator S/N 1166 Calibrator Intercept : 03613
TestNo. Delta H,0 Qs 1 Chart Linear Regression
(inch) (*/min) (crm)
1 26 10755 40 Slope. 327504
2 32z 11892 hd Intercept 48075
3 44 13882 50 Correlation Coefficient 09996
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RYG-Field Services Scientist(1)

(MrSupot Salamteh)
RYG-Field Services Section Head
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MULTIPOINT CALIBRATION REPORT

Callbration Dats 2-Jul-24 Equipment Name NOX Analyzer
HORIBA Model
Serial No. B8G314J3K Equipment ID RYG_F§0264
Gallbrator Teledyne API Model 700
Serial No. 047
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Cerified Date 8-Fob-22 Expired Date 8-Fob-30
ot GALIBRATION RESULTS
ot
Ideal | ActualNO | EmorNO | %EmorNO| Actual NOx | ErrorNOx | %Emor NOx
ZERO | 000 005 0.05 005 0.10 0.10 010
1 100.00 9920 080 -0.80 100.10 010 010
2 20000 | 19850 150 0.75 199.30 0.70 0.35
3 30000 | 29860 140 047 301.40 1.40 047
4 40000 | 39820 -1.80 0.45 398.00 2,00 0.50
AVERAGE (%) 048 004
00
300
20
100
o
0 100 20 %0 a0

Gallbrated By

(MrJirawut  Sakamn )
Flold Environmental Sclentist (3)

Approved By

(Mr.Sarayuth  Jttranont )
Assistant General Manager

ALS Laboratory Group
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High Volume Air Sampler Calibration Worksheet

ProjectSit JENC Co, Ltd Barometric Pressure (mm Hg) : 7560
Calibrate Location apimnuay Temperature (C) 335
Calibrate Date : ov-24 High Volume ID
Calil C011124-RYG FS0394 High Volume Model : TE51700
Calibrator ID: RYG FS0205 High Volume S/N 5690
Calibrator Model TE 50284 Calibrator Slope : 152567
Calibrator S/N : 1166 Calibrator Intercept 003613
TestNo. Delta 120 Qua 1 Chart Linear Regression
(inch) (m*/min) (CFM)
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3 i 13882 50| correlation Coefficient 09988
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Project Site :
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calibrate Date :

igh Volume Air Sampler Calil

ration Worksheet

Barometric Pressure (mm Hg) © 7560

Temperature (°C) : 335

High Volume 1D

(MrApichart Wilars )
RYG-Field Services Scientist(1)

(MrSupot Salamteh)
RYG-Field Services Section Head

FORM NO:F06-073  REVISION NO.2. 1SSUE DATE: 20/11/23

Nos Co11124-RYG 50393 High Volume Model TES170D
Calibrator 1D: RYG 50205 High Volume S/N ¢ se02
Calibrator Model TE-50284 Calibrator Slope : 152567
Calibrator /N 1166 Calibrator Intercept 003613
Test No. Delta H,0 Qus 1 Chart Linear Regression
(inch) (m?/min) crm)
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MULTIPOINT CALIBRATION REPORT

Calibration Date Sul-24 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serlal No. AWXGBTCR Equipment ID RYG_FS0453
Teledyne API Model T00
Sertal No. w1
Std. Gas Goncentration (PPM) 55.88 Cylinder No. GN0027222
Gylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
oot CALIBRATION RESULTS
i
ldeal | ActualNO | ErmorNO | %EmorNO|  Actual NOx | Error NOx | %Emor NOX
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 10000 | 99560 040 -0.40 10110 110 110
2 200.00 198.60 -1.40 -0.70 199.80 -0.20 -0.10
3 300.00 299.00 -1.00 -0.33 298.60 -1.40 -0.47
4 400.00 401.10 1.10 0.28 401.10 1.10 0.28
AVERAGE (%) 021 018
400
0
20
100
o
o 100 20 0 a0

ldeal ——ActualNO  —s—Actual NOX

Callbrated By Approved By

Mr.Apichart Wilars )
RYG-Field Services Scientist(1)

(Mr.Supot Salamteh)
RYG-Field Services Section Head

FORM NO:F 06073 REVISION NO:2 _ISSUE DATE: 20/11/23

(Mr.Jirawut  Sakarn )
Fleld Environmental Sclentist (3)

(Mr.Sarayuth Jittranont )
Asslstant General Manager

ALS Laboratory Group
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MULTIPOINT CALIBRATION REPORT

Callbration Date 3-Jul-24 NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. ALPOVOWY Equipment ID RYG_FS0455
Ibrator Teledyne API Model 700
Serlal No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Cerlified By Airgas Inc.
Certified Date 8-Feb-22 Expired Date 8-Feb-30
Point CALIBRATION RESULTS
:
Ideal Actual NO Error NO %Emor NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40 101.60 1.60 1.60
2 200.00 198.80 -1.20 -0.60 201.30 1.30 0.65
3 300.00 301.00 1.00 0.33 301.80 1.80 0.60
4 400.00 398.50 -1.50 -0.38 401.30 1.30 0.33
AVERAGE (%) £0.39 0.68
:

MULTIPOINT CALIBRATION REPORT

Callbration Date 2-Jul24 NOx Analyzer
Teledyne API Model ‘T200
Serial No. 2197 Equipment ID RYG_F80255
Callbrator Teledyne API Model 700
Serlal No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. ‘GN0027222
Cylinder Pressure (psi) 1800 Cextified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 8-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Emor NO %Error NO Actual NOx Error NOx %Emror NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40 100.10 0.10 0.10
2 200.00 198.00 -2.00 -1.00 198.70 -1.30 -0.65
3 300.00 297.30 -2.70 -0.90 298.70 -1.30 -0.43
4 400.00 396.40 -3.60 -0.90 398.80 -1.20 -0.30
AVERAGE (%) -0.62 0.24
-
.
.
.
:

Callbrated By

(Mr.Jirawut  Sakam )
Fleld Environmental Sclentist (3)

Approved By

(Mr.Sarayuth  Jittranont )
Asslstant General Manager

Cellbrated By

(Mr.dirawut Sakam)
Fleld Environmental Sclentist (3)

Approved By

(Mr.Sarayuth  Jitiranont )
Asslstant General Manager

MULTIPOINT CALIBRATION REPORT

Callbration Date 4-Jul-24 S02 Analyzer
HORIBA Model APSA-370
Serial No. 'YPRXJJ20 Equipment ID RYG_FS0263
Callbrator Teledyne API Model
Serlal No. 947
Std. Gas Concenfration (PPM) 58.3 Cylinder No. ‘GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 8-Feb-22 Expired Date 8-Feb-30
CALIBRATION RESULTS
Point
Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.80 -0.20 -0.20
2 200.00 199.40 -0.60 -0.30
3 300.00 298.20 -1.80 -0.60
4 400.00 398.00 -2.00 -0.50
AVERAGE (%) -0.30
:

Gallbrated By Approved By

(MrJirawut Sakarn ) (Mr.Sarayuth  Jitiranont )

Fleld Envlronmental Solentist (3)

Asslstant Genersl Manager

ALS Laboratory Group
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MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date Sul24 i NOx Analyzer
Manufacturer HORIBA Mods! APNAG70
Serial No. NVOER3YH RYG_FS0459
Teledyne API Model 700
Serial No. 97
$td, Gas Goncentrafion (PPM) 55.08 Gyinder No. GN0027222
Cylinder Pressure (psi) 1800 Certiled By Alrgs Inc.
Certified Date 9-Feb-22 Explred Date 9-Feb-30
point CALIBRATION RESULTS
i
ldeal | ActualNO | EmorNO | %EmorNO|  Actusl NOx | EmorNOx | %Ermor NOX
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.20 1.20 1.20
2 200.00 198.70 -1.30 -0.65 199.70 -0.30 -0.15
3 300.00 301.10 1.10 0.37 301.40 1.40 0.47
4 400.00 400.30 0.30 0.08 398.80 -1.20 -0.30
AVERAGE (%) 0.13 028
a0
a0
20
100
3
0 100 20 0 00

Wdeal ——ActualNO  —s—Actual NOX

MULTIPOINT CALIBRATION REPORT

Callbrated By

(Mr.Jdirawut  Sakam )
Fleld Environmental Sclentist (3)

Approved By

(Mr.Sarayuth  Jitiranont )
Asslstant General Manager

ALS Laboratory Group
FORMNO. F 06056 REVISION NO. - ISSUE DATE: 02104/12

Calibration Date NOx Analyzer
Model T200
Seral No. BKK_Fs0741
Model 700
Serlal No.
Std. Gas Concentration (PPM) Cylinder No. ‘GN0027222
Cylinder Pressure (psl) Certified By Alrgas Inc.
Certified Date Explred Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Emor NO %Error NO Actual NOx Error NOX %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.80 -0.20 -0.20 101.10 1.10 1.10
2 200.00 198.30 -1.70 -0.85 199.30 -0.70 -0.35
3 300.00 297.60 -2.40 -0.80 301.70 1.70 0.57
4 400.00 398.70 -1.30 -0.33 398.20 -1.80 -0.45
AVERAGE (%) 0.41 0.19
-
.
.
.
.
Callbrated By Approved By

(Mr.Jirawut  Sakam )
Fleld Environmental Sclentist (3)

(Mr.Sarayuth  Jitranont )
Assistant General Manager

ALS Laboratory Group

FORMNO. F 06056 REVISIONNO.:-  ISSUE DATE: 02104/12

Gaiibration Date Suu24 i 502 Analyzer
Manufacturer HORIBA Model APSASTO
Sertal No. 90UoXJ31 RYG_FS0452
Teledyne API Model 700
Serial No.
Std. Gas Conoentration (PPM) Gylinder No. GNoazr222
Cyllnder Pressurs (psl) Certed By Algas Inc.
Certifled Date Expired Date 9-Feb-30
oot GALIBRATION RESULTS
! deal Autual Error HErmor
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40
2 200.00 198.00 -2.00 -1.00
3 300.00 298.00 -2.00 -0.67
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.67
0
500
0
100
0
o o0 20 0 w0
Calbrated By Approved By

(MrJirawut Sakarn )
Fleld Enviranmental Sclentist (3)

(Mr.Sarayuth Jitiranont )
Asslstant General Manager

ALS Laboratory Group
FORMNO.:F 06:056 REVISIONNO. - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Callbration Date SJul-24 Equipment Name 502 Analyzer Callbration Date 4-Juk24 02 Analyzer
Manufacturer HORIBA Model APSA-370 Teledyne API Model T100
Serial No. HOS3DOFA Equipment ID RYG_F80454 Serial No. 12 Equipment ID RYG_F80254
Calbrator Teledyne API Model 700 Callbrator Teledyne AP Model 700
Sertal No. 047 Sertal No. 47
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222 Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cyiinder Prossuro (pei) 1800 Certified By irgas Inc. Cylinder Pressure (psi) 1800 Certfied By Airgas Inc.
Certfied Dato 9Feb22 Expired Dato 9-Feb-30 Certiid Date 8-Fob22 Expired Date 8Feb-30
CALIBRATION RESULTS CALIBRATION RESULTS
Point Point
Ideal Autual Ermor %Error deal Autual Error WEmor
ZERO 0.00 0.10 0.10 0.10 ZERO 0.00 0.05 0.05 0.05
1 100.00 98.30 -1.70 -1.70 1 100.00 99.00 -1.00 -1.00
2 200.00 200.80 0.80 0.40 2 200.00 199.60 -0.40 -0.20
3 300.00 301.20 1.20 0.40 3 300.00 297.50 -2.50 -0.83
4 400.00 399.70 -0.30 -0.08 4 400.00 398.90 -1.10 -0.28
AVERAGE (%) 018 AVERAGE (%) 045
a0 40
0 0
20 20
100 10
0 o
0 100 20 300 a0 0 100 20 a0 00
Callbrated By Approved By Collbrated By Approved By
(Mr.Jdirawut  Sakam ) (Mr.Sarayuth  Jittranont ) (Mr.Jwawut Sakam ) (Mr.Sarayuth Jittranont)
Fleld Environmental Scientist (3) Assistant General Manager Fleki Environmental Solentist (3) Assistant General Manager
ALS Laboratory Group LS Laboratory Group
FORMNO. F 06.056 REVISION NO.: - ISSUE DATE: 0204/12 FORMNO. F 06056 REVISIONNO. - ISSUE DATE: 0210412
MULTIPOINT GALIBRATION REPORT MULTIPOINT GALIBRATION REPORT
CalibrationDate ~_ Svul24 EquipmentName ~ _ SO2Analyzer Calibration Date ~ _ 4~ub2d i 302 Analyzer
Manufacturer _ HORBA Model _ apsasT0 Telodyne AP Model I . R
Sertal No. PAUYOT7A Equipment ID RYG_F50458 Sertal No. 080 BKK_FS0740
Teledyne API Model 700 Callbrator Teladyne API Model 700
Sertal No. 947 Seral No. %47
St Gas Concentration (PPM) 56. Cylinder No. GN0027222 Std. Gas Goncentration (PPM) 56. Gylinder No. GNO027222
Gylinder Pressure (ps) 1800 Certified By Alrgs Inc. Cylinder Pressurs (psl) 1800 Certiled By Alrgas Inc.
Certified Dats 9-Feb-22 Expired Date 9-Feb-30 Certified Date 9-Feb-22 Expired Date 9-Feb-30
point GALIBRATION RESULTS pant CALIBRATION RESULTS
Idsal Autual Error %Error g Ideal Autual Emor %Emor
ZERO 0.00 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10
1 100.00 98.90 -1.10 -1.10 1 100.00 98.50 -1.50 -1.50
2 200.00 201.00 1.00 0.50 2 200.00 199.30 -0.70 -0.35
3 300.00 302.30 2.30 0.77 3 300.00 298.50 -1.50 -0.50
4 400.00 398.50 -1.50 -0.38 4 400.00 401.80 1.80 0.45
AVERAGE (%) -0.02 AVERAGE (%) -0.36
w0 400
00 0
0 20
100 100
o o
0 100 20 300 a0 o 100 20 300 400
Callbrated By Approved By Callbrated By Approved By
(Mr.Jirmwut Sakam) (Mr.Sarayuth  Jitiranont) (MrJiawut Sakam ) (Mr.Sarayuth Jitranont)

Fleld Environmental Scientist (3) Asslstant General Manager

ALS Laboratory Group
FORMNO. F 06056 REVISION NO. - ISSUE DATE: 02104/12

Flekd Environmental Sclentist (3) Asslstant General Manager

ALS Laboratory Group
FORMNO. F 06.056 REVISIONNO. - ISSUE DATE: 02/04/12
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date. 310024 Ambient Temperature (‘C) o7
Calibration sheet No. - C-310724-BKK_FS0527 Relative. Humidity (%) 53
Digial Temperalure D BKK_FS0527 Reforence Temperature 1D RYG_FS081
Sorial No. Serial No. 201090014918
Modal xcs72v Model Digicon-CC-VT-MS
Next Calibrate 13Nov 24
Locaton [Reference Temperaturd Digtal Temperature. Eror . oass  Fail
c
Stack o 0 ) = Pass
2 2 0 = Pass
50 50 0 =3 Pass
100 100 0 3 Pass
150 150 0 3 Pass
200 200 0 3 Pass
250 250 o B Pass
300 300 o B Pass
500 s01 1 ) Pass
Probe. 100 101 1 = Pass
120 121 1 = Pass
140 141 1 = Pass
Oven 100 101 - =3 -
120 121 - 3 -
140 142 - 3 -
Fitor 100 102 2 3 Pass
120 21 1 = Pass
140 a1 1 B Pass
Exit o 1 1 E Pass
10 ) Kl = Pass
2 20 o = Pass
Meter o A Bl = Pass
25 2 El = Pass
50 a8 2 = Pass
AUX 0 A Bl 3 Pass
25 2 0 3 Pass
50 50 o E Pass
MPE : (Maximum of measurement) o

Phaison

M. Saksi Phaisanphisul

RYG Fieid Services Scientist(4)

el Ty

MrNatthapol Jiengwareevong)

Approved by

RYG Field Services Specialst (1

RM NO, F 06

REVISION NO.: 2 1SSUE DATE: 162723

Type S Pitot Tube Calibration

Date Calibration ~ 31-Jul-24 Due Date 31-Jan-25
Pitot ID BKK_FS0532 Inclinometer ID BKK_FS1131
Pitot SN _ Vernier ID RYG_FS0539
Parameter | Value | Allowable Range Check
ol 24 -10°< a1 <+10° oK
a2 12 10°< a2 <+10° oK
Bl 20 5°< Bl<+5 oK
B2 13 5°< B2<+5° oK
03 - -
02 - -
0.005 7 <0.125" oK
0.003 W <0031" oK
0310 | 0.188"t00375" oK
1468 | 1.05< PA/DL< 15 oK
091 2.1Dt< A<3Dt oK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A EPA Method 2

Salisit Fhaisen s

Approved By 7 ?

( Mr.Natthapol Jiengwareewong )
RYG Field Services Specialist (1)

Calibrated by :

(Mr. Saksit Phaisanphisut )
RYG Field Services Scientist (4]

FORMNO.:F 06124 REVISION NO.: 0. ISSUE DATE: 25/12/23

Stopwatch Calibration Test Report

Calibration Date EINTED
Barometric Pressure (mmHg) 754
Relative Humidity (%) 53.0

Reference Stopwatch Data

NextCal. Date : 31 Jan25

Temperature

Console Control Meter Data

Stopwateh 1D No. RYG_Fs0540 Ory Gas Meter No. BKK_FS0527
Wode! Feoe Model xcs72v
Soril o £16061 SerialNo 1508053
Calibraton Date avize
Certiicate No E2407022
Run No. | Time Actual (m:ss:ms) [ Time Reading (m:ss) Diff. (ms) Diff. (min)
[ 50003 3 00005
2 s 000013
3 50009 500 9 000015
a 5001 s T 000018
B 50005 500 B 000008
o 50006 500 3 000010
7 50006 500 o 000010
s 50008 500 s 000013
B 50009 500 B 000015
0 50007 500 7 000012
Average 000012
© 0.0000%
Calibrate by Saltsit Phaisn prozet Approved by W ]mr"““?

Mr. Saksit Phaisanphisut

RYG Field Service Scientist (4)

MrNatihapol Jiengwareewong

RYG Field Service Specialist (1)

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calloration Date 31 Jui24 Nozzle Set D, BIK_FS0533
Calbration Sheet No. : C-310724-BKK _FS0533 Vemier Caliper D BKK_FS1123
Nozzie Diameter cm) fi-to ©,-0,70)13
Nozzlo D
o, o, o, Ao 0.,
1 0316 0318 0316 0.002 0317
2 0.480 0475 0474 0006 0476
3 063 0635 0635 0000 0635
4 0791 0792 0781 0001 0791
s 0950 062 051 0002 051
s 1088 1080 1089 0009 1085
7 1270 1270 1270 0000 1210
8 1600 1600 1598 0002 159
o,
Whers
D,0,D, = Therodifornt ozzie clameters at 60 cgrees fo

each ather, each measured the 0025

Ao = Maximum distance betvieen any two diameters,
must be < 0.100 mm.
o, =(0,+D,+0)/3
MEASUREMENT PLANE

WW

(MrNatthapol Jiengwareewong )

Solsit Phaisn phiset

Calibrated by Approved by

(Mr. Saksit Phaisanphisut)

Field Scientist (4) Field Specialist (1)




CEMs Data
Lot No.___2457400.
—_— ot ea. g oute 05w 21
'ANALYZER CALIBRATION DATA — ST
Client Gulf NC C: Location Wan HRSG 11 =3 @ o E3
Date 05 Nov 24 Test Operator Saksit . ey con | wn | v
0, ANALYZER an | ue
Wodel TELEDYNE API T803 Serial No. il el
Span (%) 25 bl e
AT i Difforence wn | s
%) alibration Calibration (Percent of Span) 2o | e
Responso (%) Pl e
o Gas ) 020 010 ) el e
WTeverGas 500 50 ALY a0 oo | e
n Gos T 7% 7T ) | uw
NO ANALYZER oo | e
Model HORIBA PG-350 TDBARGKP Su | e
Span (ppm) 200 jebell g
T i Difference G | e
(pPm) Calibration Calibration (Percent of Span) sz | wsos
Response (ppm) Response (ppm)
ero Gas LA 050 0.30 LAY 2t min Time Bass - 21 min
[fow-Tever s 5739 5309 w75 070
[Bances 76490 TE5T0 T6 80 o w [ =
502 ANALYZER o | e
Model TELEDYNE AP 100EH Serial No i aw o |
Span (pom) 200 s | s
¥ Difference o I
(ppm) (Percent of Span) Sn | e
a0 Gas o) EiR) 00 o B
w-Level Gas 50 870 o0 s [ o
an Gas T53.50 759, 759 o0 | e
CO ANALYZER x| e
Wodel TELEDYNE API 300EM Serial No. T am | e
Span (ppm) 500 prell e
AT i Difference prrel e
(ppm) Calibration Calibration (Percent of Span) e
a0 Gas o0 0 o7 o P
[CowTevel Gas '9.48 9.4 7 0ot 21 min Time Base - 21 min
[Bances w070 Lok a7 00T
Galibrated by ol o | em
(Mr.Saksit Phaisanphisut) vz |2
Environmental Field Scientist (4) [l |
FORMNO. F 00062  REVISONNO. 4 SSUE DATE, 100124
A Labortry G
Lot No. 24574001
'SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client : GulfNC Co, Lt Location : s HRSG 11
Date : 05 Nov Tost Oporator
) ANALYZER
Cyfinder Cone. (%) : 1602 Span (%) : 25
G, Anaiyzer ital Values Final Vaiues
Galbration 5 o orift
Response Calibration Cal Bias (% of Span)
Response (% of Span)
o e vz i I — v
jpscale Gas T L AT
NO ANALYZER
Cyfinder Conc. (ppm) : 16440 Span (ppm) : 200
NOy Analyzer Initial Values Final Values
Calibration [ System System Systom yetem orif
Response Calibration Cal Bias. Calibration Cal Bias (% of Span).
Response (% of Span) Response (% of Span)
2] 050 000 i I AL LAL)
G 5T 2y R B o
SO; ANALYZER
Cyfinder Con. (ppm) ;15090 Span (ppm) : 200
SO; Analyzer Initial Values Final Values
Calibration | System System Systom yetem orift
Response Cal Bias. Calibration Cal Bias (% of Span)
(% of Span) Response (% of Span)
T 000 T ou o
75 700 59800 L
o ANALYZER
Cylinder Conc. (ppm) : aor40 Span (ppm) : 500
€O Anaiyzer ital Values Final Vaiues
Calibration |~ System System Sysiem System orif
Response Calibration Cal Bias. Calibration Cal Bias (% of Span).
Response (% nat_n!_&aﬂ) Response (% of Span)
oo Gas k| i —L 2]
Jpscale Gas 073! 0 T 000 w0735 | 00T 00T
Calibrated by
(MrSaksit Phaisanphisut)
Environmental Field Scientist (4)
FORMNO:F 08080 REVISONNOL 4 SSUE DATE: 180124
A5 oo G




Reference Method Data CEMs Data
Lot No.___ 2457401
Gient amo o Noe. g oo 05w 28 —_— ot Neo. g Oiov 24
T e— I — . — s ST
“ PR E— P T AL E— ANALYZER CALIBRATION DATA E
RS > | = | = R o [ a | = Client Gulf NC C Location Wsiny HRSG 12 En o
o | v | e oo Date 04 Nov 24 Test Operator SaksitP. ey
st | wir | R | e wa | 0, ANALYZER ot
it | o | o el vl e | i) s} e | e Wodel __TELEDYNEAPITSOS  SerialNo. ot
Jotwaiog o oy ol e | o) ) | e Span (%) 25 o
vt | o | om ot e R | iy el i Bifference o
it | o | om o | | 3 ||| o | e ) Calibration (Percent of Span) poltes
v | v | om oot el | ) B S | s o Gas iy 010 LKL ot
Jotvaieg e o ooy e I | oy W Leve s E00 ALY 740 o
| v | o e | [ 3 ||| e | e & 150 T o0 poleit
v | v | o A Il B | eivl Rt o | e NO, ANALYZER ot
fotvaiog e o pell ol e | oy e Model HORIBA PG-350 i . TosaRoke o
| v | o o | v [ 3% ||| v an | e Span (ppm) 200 s
vzt | oo | oz | ew | o | e | aa || oemeze| i o | un AT i Difference ot
war om0 o | ses | wes aa e o0 R 345 (pPm) Calibration Calibration (Percent of Span) a
= o088 an sore | s 240 g ot o srea | e 14 Response (ppm) g
Run No: 3 Time Base 21 min Run No- 4 Time Base : 21 min [Zero Gas LA 050 030 070 Run No- 3 21 min 21min
[Cow Tover cas 5737 575 759 o
I el e EES e e e e [Bances 6440 TE500 670 o o
| wn | om on | i [ 2 |[ s | v o | o | e | ve 502 ANALYZER Pl
fotvateg s ot ooy [ e [ vt (| | | | e | ve e TELEDYNE API 100EH Serial No. i aw o
s | | o an | i | 2 ||| e [ om | aw [ e | N | 3a Span (pom) 20 ol
s | | o an o ||t | e | o | 2 Titial Final Anal Difference ol
osmovze | 11ze o5t o a0 osmovae | 1o sy a3 (ppm) ibrz (Percent of Span) oanou 20
fotvateg s o joo | petuiey iy Ryonil e oG 500 T B 05 o
it | | ae i N Rchwiey e Ry e - 560 5 5o s
i | | om s ool | Feswio) el R ) an Gas TS50 AL REL 005 ot
otvateg el o e o [ orne | e | o | o CO ANALYZER o
it |t | o R e e R Todar TELEDYNE API 300EM Serial No L s ot
i | | om s ol | ool e Rl Span (ppm) 500 ot
v | e | o o o ||| o | o | I TG i Differance i
R s o o] o L ooe | in (ppm) Calibration Calibration (Percent of Span) porwes
s o wn | s | e || M o | ow 7o s 70 0 50T woT
Corn Tt 2 Rt [CowTever cas 575 57 ) ooT pry prm pEn
[Bances LE 77 073 oot
e I P I I e 5 | e Calibrated by s e
vzt | i | om wes [ v | s || ez | wm | oom | oase 1w (Mr.Saksit Phaisanphisut ) szt 2
i | e | om an | [ 3 ||| | s | 7w i Environmental Field Scientist (4) ot Jfo
FORMNO. F 06062  REVISIONNOS & ISSUE DATE: 801726
AL Laborstoy Grup
CEMs Data Reference Method Data Lot No 24574011
Glant Name oo, g oate osow 24 Glent Nama e, g oxa 05w 24
e — Location —Tass FRSSTT L Location e ARSETT——— SYSTEM CALIBRATION BIAS AND DRIFT DATA
e 7 Tratm 2min  Ambes et 21min At 7 e Rnled Tome 21 min Clont R Gulf NG Con, Lid, Location R \ling HRSG 12
m e == e =][= === === E e e ] = e e = = Dato : 0 Nov 24 Test Operator
e | I T | [ ., ANALYZER
it | o | ow | o | o | ew S | am o s | | o | e | Cylinder Con. () : 1602 Span (%) : 25
ey b v | aa | o || e e | o, Analyzer Tital Values Final Values
| e vt | | o || e | Calibration System 5 System orife
e o e e s || e wa | e Response Gal Bias Galibration Gal Bias (% of Span)
v | e v o s | [ oo i | ae Response | (% of Span) Response (% of Span)
ol I ool s Pl s Pl B o7 s T ki o A —E E
osmovze [ aar 180z oomovze | 1238 s a0 8oy 20 e e Jpscale Gas. 6. 8. 000 16T 040 040
s | i o s | | om | e wa | NOX ANALYZER
g ot | wn | om | e Cylinder Conc. (ppm) : 16440 Span (ppm) : 200
v | v I e | | o || b Vaiues Final Valuss
s | o e | ot | 0 | ey b System System ystem orit
oemovze | 328 1500 snav2e [ 1308 ose a4 o 24 st Cal Bias Calibration Cal Bias (% of Span).
potveiel e prtoutel Il bt | e e | i (% of Span) Response | (% of Span)
o 105 o v ([ e o | a 000 AL (A1)
s o IR 670 [T o
v et 21 e e e et 27 <o vz
=T == =1 = 1= Cyiinder Conc. (o) : 18930 Span (pm) + 200
e o e o || wa | 0, Analyzer nital Vatues Final Valuss
Jotvatog e Jotvutog e o] ey Calibration | System Systom Sy System Drife
it | o P potvutog e el | e o | Response Cal Bias Calibration Cal Bias (% of Span)
fotvaten e Jotvateg [peee e ey (% of Span) Response | (% of Span)
osmoae [ s Taar osmenzu [ o e || osmovae e | e Al L2 I o0 o0
Jotvateg e Jrbvuteg e o] ey v | an TS5 00 K T
s | o n ooy R | e um | 00 ANALYZER
it | 11 b it | 1o ([ e | Cyfinder Con. (pom) : 40740 Span (ppm) : 500
oty i ety e | ey wm | CO Analyzer tal Vatues Final Values
| Swiog et e || e wa | Calibration | System: Syt Sy Syt Drife
S I [ I || e R Response | Calibration Gal Bias Galibration Gal Bias (% of Span)
[otvaten o Jotvuteg een | e e Response | (% of Span) Response | (% of Span)
it | i b s | s | e we | a0 Gas 3551 | S 2]
oozt | reon P Cemze | i || oo noe | am Jpscale Gas 2073 0 T 000 w0735 | 00T 00T
i w o R wa | am Gallbrated by
s | P e e | B | m | o || B | (MrSaksit Phaisanphisut)
ool e o s | ot A | | m | i || e | Environmental Field Scientist (4)
FORMNO F 05,069 REVISIONNO. 4 ISSUE DATE 180124
ALS Laorstary G




CEMs Opacity Data
Reference Method Data CEMs Data
Glonthame____ GurNcon.us T — Cllont Name ___ GuIfNC Co. Lt Date SNovas
s v mnn Rt e e PlantName. enc Location g HRSG 11 o e S ersten S
e e o Run ot RunNo2 RuntNo3 RunNod RunNos Date | Tme [ Powrate [Temperature] Date [ Time [ Rowrate’ Fowrate [Temperature| Date | Time | Fowrate [Temperature]
| ] e i s i Time | Opscty (9 | Time | Opacity 69 | Time | Opaciy () | Tme | Opacity 0 | Time | Opacty 9 ponl e Py e | ; p
ot e et ot T me el o Tos T 15 e o [ sel e [Ty ) TN TR Ty RN P T Ty KT BTV T
e e b e i AR R R R A Snmear [ t0a1 | s | eo | somvat [t | ase sy | s | smcse| iov | s | s
oaNovze [ 138 o8s s oanov 2t e 10:32 1248 11:42 11.03 12552 1042 14:02 1113 15:02 1176 N na B R B e B B I I oo
fivtod el W e u oz | e[ awes | was [T | wese | awos | oo | wses | aias PP 7Y T TP TR ey KT Y Y ot T 06 T srmrat [iae | s | s
s | via | om P ot b 1034 | 12s1 | tas | 1195 | 1nse | 1033 | 1404 | 109 | 1506 | 116s stovas |03 | otazms | tos0 | snmeas | toss | svam o T TS ) e T
o | v | o o5 | 1196 | uves | im0 | 2ss | doss | 1605 | uo | wses | s Py 7Y RETTY TN BT Y T T Snan | woto | smeae| tuas st | a0
s | o | o e ol e Iose | raas | atas | iiss | g2ss | doso | swos | 1m0 | ise | ties FrSveTy I Yo I ey Y e e | oo [ socae| iy | svzow |
sz | | o s s uz Soar | ints | e | ives | ey | doas | seor | s | user | iies tnmese Tmae [ | s T bomeoe e | ;. T T Y T I TET )
folutel Ibovel bl I | oot i toss | 122y | uies | it | t2ss | dos | 1e0s | 1 | ases | 1 EFSSETY I TP MTTNN [T T T ECTIE Y ST T RETYN
fottol Ibohol et || T I E R AT BETE I IEE N BT BT TSI W R BT FroveTy Iy TP AN ey R T e | s [ eorss | v g | s
awalu | P | e b o | onn el e e ne | n ke s e e T ey ey e PN 7 7Y TP YT
el ol ol e | peven T 1041 | 1262 | st | 1io7 | o1 | 1129 | waar | 1ia | tsar | 1iat Ty ey e B Py B e ETEEYS N T 7y ey et s
folatol v el I | o oo | e | us | s | we| s | woe| s | so| i SR T N T TRy Y P EEPTEN Yo TP TP T Y
e I ol IR | e e e |15 | s | wise |0 | s | sen | e | asn | 1 Sonear [ross | | mo | somvae [ 110 | s s | ons | smmvar [ras | | e
- - - 10:44. 12.00 11:54 1146 13:04 1084 14:14 1145 1514 1145 snavas | 10as | a2z 1080 | snovae | 10 2215 aare 1055 snovas | 1148 | a1z 06
- o R i o] T ] T 0 T ) TSP e it T e s v e
R Lo e L L Toie | i | aree | aom || rer || i |eis| iiee FrSvETy I TP IR ey R e S | ons [ secss | ves | e | o
T T oo Tnas [ ovaas | s T someoe [ en | snc P T Y KT BT
I o t0as | 1203 | 11ss | 10s0 | 1308 | 11ss | te1s | 1ias | tsas | 1160 te nom |0 e o0 e | w0 e o
S TSR EECE B T e e 1049 | 1195 | 1159 | 1084 | 1309 | 1147 | 1419 | 1147 | 1519 | 1160 e R e s B - R
| | e | e || toso | 12t | 1200 | 10 | a0 | 11 | se20 | 1m | asa0 | 1is0
SiNovze | e e e e e e 1051 1168 1201 1124 1311 1140 1421 1122 1521 1145
oo | e | el Rl Pt b 51 1522
o | | o n ol uw 140 52
foltel I e ol Hosi | 1550 Tae
folatol ISl et b ot i [ross [ 1aas 1525
oamov2e [ 1821 o i oanov 20 s [ 1056 | 1291 15:26
oamovae [ 1522 o83 s DNov 24 uas [ 1057 | 1180 15:27
e | o | e o ot - 207 FEETN BT 1528
oaMouze [ 1825 o8t wa Damou 24 Wi [C1059 | 1234 13:19 1123 1529
o | e | om by o Moo | 12 B | s 1o
o | v | e et b ST TSV U TR TS T N IETETS TN T TH T
| em | o e polis i 14 B | 10m 1532
ool el I s el i o B | iost Lo
ool Il Y o ol i ) fEEN I 153
e p™ [Fanos | rase 1325 | 1110 1535
= . i | frin) 26 | 10 1536
Run No: 5 Time Base - 21 min Run No- 6 Time Base : 21 min 1235 7 1537
[ 1108 | 1259 1218 10.83 1328 1538
Lo T - oxe ot et @ o= [110s | 1272 1219 1106 1329 1539
S || o remmeen o o B T EPT N EET T )
Gt | s | om el i | poven | ma | oz | am 1 | o2 | w221 | 17 | 1381
oamovze [ 1538 o83 was 360 04w 24 2 | a2 | was 360 [z | 1222 1109 1332
skl | e PR e mlE pEne e
ot I ey DR I | s ool e e [nie | e | Teae | dose | asse | mos | wwas | use | isee | ua |
v | e | o6 ] || el e e s | i 5
folutol Il el Il | ot o e
| | o el el | P o | e EEET ISTETIN IS
ool Ipetol il Rl | Pt o FEETH TE I )
s | oo | om el | pove o bl e e | o , §
oo | o | om el B b | . 230 [ 108 B B
s | o | om el | P a | FESTH e -
| o | a7 el Rl et = | e , ,
folutol It el A | ot o bl FFETY ST oy |- -
o | e | oo el | v el e FESTH T i1 -
polubol I B e i ol sl e e e e |- ,
o il e bl el | i} vl vl el I unl oo e I -
. o | IR 237 [ os fIsEy -
s | o Tom |- ,
[(11:29 | 1222 12:39 1066 1087 - -
[(1130 | 1207 12:40 1041 1063 -
S N T FE R 7 T N N T
CEMs Data Reference Method Data CEMs Opacity Data
Glont Name auinoos. s ome oinoy 2 uinecs. s oute otz
PlantName T EC Location e D—T Tk S— Client Name Gulf NC Co., Ltd. Date 4-Nov-24
a7 et e Aaes Tes 21 o B Tore e 21 . v o T
s | o | om s | o | o o | oeern | vew | on - Run No.1 Run No.2 RunNo3. Run No4 RunNo.s
s | | o s | | o So || | e | o bt Opacity (%) Opacity (%) | Time | Opacity (%) | Time | opacity (%) Opacity (%)
| | 2 | o | o i || | o | e = 627 [N NEEZTN ICECIN IEEZCN MY 639
s | o | om s | i | o Frog e el e 605 ssa | wmar | e; | 1ee | 62 0
] [ I | o | an o || oeern | v | oo - 604 se2 | ua | e 605 28
poltol el foiwtol ool e | ool el e 651 596 | a3 | e 557 2
| | e s e | o Frog ol I b 618 595 || ewm 596 %
| e | e poletol I I BTN el ey 627 S0 | 145 | 630 so1 19
| | o s | e | om o [[smn | | o i 611 600 | 13a6 | 641 605 19
u| | o | | o “ | e | om - sou se9 | war | eas 55 o
v | e | o jrtwtel Bl ot ool bl - 592 5o | Bas | e 611 637
o | | oo s | o | one Frog el iy i 1 e | mas | en 580 18
x| | o | s | o io ||l | o i 597 505 | 130 | 623 603 620
o o o o ([ e o o s78 ss3 | wsi | eas 577 659
- - - o . e o i 6.02 615 13:52 638 613 611
o e D T A e o to ool <o 1o i
e = = = FT R e T T Y S5 sor e | e 2 30
T o = T o e e e o e e e 593 624 13555 685 630 624
s | 7 | e e I S || v | o | e [ ] 595 595 | 13se | o5 a8 40
| i | o | | om S || oo | | om | [ e | 615 S6a | 17 | 6o 610 659
folwtol IO e foivtol IS I Bl e e e e e o cos | s | ot 20 38
ot | e | om ot | | ome Sio || oot | e | am | | | e 607 612 1359 614 625 633
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CEMs Data CEMs Data Lot No. 24121840-
Qient Name Gulf NCCo., Ltd. Location aiag HRSG 11 Qlent Name Gulf NCGo., Ltd. Location siay HRSG 12 ANALYZER CALIBRATION DATA
Run No: 9 Run No: 10 Run No: 11 Run No: Run No: & Run No: 7 Run No: 8 Client. Gulf NC Co., Ltd. cation Asing HRSG 11
Ot K Fawrate | T = Date T Flowrate | Te = Dot i TFlowrate Fawrate | T e Dot i Flowrate | T e D 2 Fawrate | T - Date T Flowrate | Te = Dot T Flowrate | Te " Date 05 Nov 24 Test Operator SaksitP.
e —F e it o, muaLzER
Shovza | 1311 | s1earz 070 Shovas | 1331 | srezae ars 1351 | ave.tes 416,605 1135, amovas | 1301 128 aNovza | 1321 | sroeee e hov2e | 131 | senase 125 a0n | ssseas fr Model TELEDYNE API T803 Serial No. 81
Snovas | 131z | _swwsen oro | shovas | 1332 | semros on4 1952 | _aosono w2y s ovas | 130z 1ze | anovas | 1a22 | senson 14| enovas | 1aaz | seeom 2s twoa | _ssarre o Span (%) 25
el s pefor e | o e e ] | el e | o e ; e
shovas | 1318 | awazs 061 | shoves | 1a s s 1255 |_atos: w1029 1o ovas | 1aos 1121 | anovas | 1228 | sracer o5 | anovas | 1aus | sseans 127 wos | _ssasss s (%) Calibration (Percent of Span)
sl | e el on s | o an s v i f ] e e e | e s | s s o oo var
shovas | 1316 | annaoe | 1080 | sheves | 133s | arsae e Tasa | arossz was | as aovae | 1308 120 | enovas | sz | am, o | enovas | s e s acs | asao | t0s3 owLevel Gas 800 T LEL)
Shovza | 318 | 311308 087 Shovas | 1338 | a1senn ez 135 12338 Py 1150 amovazs | 1308 s aNovza | 1320 | amane 08 atov2e | 1349 | 355165 123 aoa | ssass s an Gas 6.0 L2 LX)
enovas | vz | sveam | oso | sweae o | sonsr | vise e | vz gt | sy vzt [ s | arvazr | oo [ anonae | raan | srvam | rie | enovas | s | ssemm | nir s | asez | s Span (ppm) 200
st e | o e | e o ] el e | e ot o e | oo o e | e e toom) criraion Prcentor S
D T T L A e o500 70
U
o p——— ot
N =
S oo
(ppm) Calibration (Percent of Span)
polaten
610 Gas. 0.00 EAl .05 0.05
w-Level Gas. 775 8,60 7870 0.05
an Gas. 15550 159.75 159, 0.05
—— st
Span (ppm) 500
e —
(ppm) Calibration Calibration (Percent of Span)
Response (ppm)
0.00 0.0 007 00T
(Mr. Saksit Phaisanphisut )
Environmental Field Scientist (4)
o v« ssveon o
P
st
CEMs Data CEMs Data CEMs Data
<o e <o <




EMISSION TEST RESULT

Lot No. 24121841

SYSTEM CALIBRATION BIAS AND DRIFT DATA

EMISSION TEST RESULT Run# 3
Client Gulf NC Co,, Ltd. Location Wsing HRSG 12
. , Ciiont GuIf NG Co, Lt Location sa HRSG 11 St ARE So.t e arator qeinse
. Date. 05 Nov 24 Test Operator Saksit P.
cllent GuirNG Location s HRSG 11 0, ANALYZER
StartTime Tz Finish Time Tz
Date GENov e st Operator Sakai. Cylinder Conc. (%) : 1602 Span (%) : 25
50, Analyzor  Model TELEDYNE API 1006H Serial No. ar
Start Time o0 Finah Tims i oo, Aerer s oRAFe o ARG ; Anaiyzer nital Vaiues Final Vaiues
S0, Anslyzer  Model  TELEDYNE AP 100EH SeriatNo. wr Gallbration ystom st yatom e Drift
oRBA PG P ARG €01CO, Analyzer Model TELEDYNE AP S00EM Serial No. st Response | Calbration Cal Bias Galbration Cal Bias (% of Span)
(% of Span) sponse | (% of Span)
COICO, Anaiyzer Hodel TELEDYNE APl 300EM Sariat No. [ T 000 o1 [ 040 van
76 T 000 T T 040 040
“Time (min) 0: (%) o, (%) NOX (ppm) S0 (ppm) CO (ppm) Romark NO, ANALYZES
‘Time (min) 2% 00u (%) NOx (ppm) 50: (ppm) O (ppm) Remark 22 1457 342 KT} s2.22 Cylinder Conc. (ppm) : 164.40 Span (ppm) : 200
HED ik i £ 0% Ex
alibration yetom veiem ystem yetem
i i XLl e 0% ikt 1126 1460 340 774 063 75.80 Response Calibration Cal Bias. Calibration Cal Bias. (% of Span)
043 1565 EED] A0 058 018 Response (% of Span) Response. (% of Span)
T T ) o o 57 Tiar 7760 EED 75 62 w73 spor e of Span) spor 0 of Span) -
045 1453 L) 545 068 LEE]) RIEZ] 1458 340 522 058 ECNE [Upscale Gas [ T65.00 65.00 I .00 T64.70 LAl o1
0 75z X a51 o8 EX) 7128 760 542 550 o7 £}
T Tt S == T oo 7130 T340 a2 557 055 90 S0, ANALYZER
s Ti5 a7 52 w60 570 G a4z EXI) £ 056 501 ylindor Cone. (pom) 1800 Span (ppm) : 200
10:49. 1460 340 77 070 5081 1132 1446 341 854 057 4946 3 )
050 sy E a5 w59 03T GED Ta4s 34T 755 055 541 0, Analyzer ital Values Final Values
oSt Ta56 W 67 52 GED T34 X} 78 57 a2 Calibration [~ System System Systom Systom orift
o5z ED £ i) S0a1 GED Taas 542 55 [ 65 Response | Callbration Cal Bias. Galibration Cal Bias. (% of Span)
10:53 1457 42 839 5168 11:36 14.49 342 8.93 058 4888 Response (% ?lrg{an) Response. (% of Span)
) X ar 750 Bk i e S o oo o o7 E i i o0 L —
05 Tt = 575 55 = e Eve o o T [Upscale Gas 159, 759 T 000 598 o L a—
e o o T S50 HED i EEil oz 0% B co maLyzeR
[ TaaT £ 5 58 GEN ) EE A os Ikl Cyfinder Conc. (ppm) : aora0 Span (ppm) : 500
o 2L ED 2] KX} Trat 756 EX} 525 050 957
kS . 2 EL o Tiaz e X1 571 (5] w50 co -
verage 145 340 12 058 w0z alibration i
v =] a T g
<l 0 8 s079. Response (% of Span)
T o7
w73 00T
Calibrated by
(M. Skt Phaisanphisut) (Mr_Saksit_ Phaisanphisut)
Environmental Field Scientist (4) Environmental Field Scientist (4)
(Mr. Saksit Phaisanphisut )
Environmental Field Scientist (4)
FORMNO. -0 REVIONNO: | SSUEDATE 12k FORMNNO:F 0060 REVISONNO, 1 ISSUE DATE: 100124
—_—— Pagosals P FORMNO. 05063 REVISIONNO. ¢ ISSUE DATE, R012¢
A Laortory G
Page 30t Page 2,15,
Lot No 241218401
Lot No.___ 241218411
SYSTEM CALIBRATION BIAS AND DRIFT DATA ¢ o
ANALYZER CALIBRATION DATA
Client Gulf NC Co,, Lt Location EMISSION TEST RESULT
Dato 05 Nov 24 Tost Oporator - R Client Gulf NG Co., Ltd. Location ssing HRSG 12
un Date 04 Nov 24 Test Operator
0, ANALYZER Ciiant GuifNC Co, Lud Location
Cylinder Cone. (%) 16.02 Span (%) : 25 oo Frvven Test Opersor 0, ANALYZER
Model TELEDYNE AP 803 SeralNo. i 8t
0; Analyzer Initial Values Final Values Start Time. o1 Finish Time Span (%) 25
Calibration [~ System. Systom ystom Systom orift 50, Analyzor  Model TELEDYNE APIT00ER SertalNo.
Response | Calibration Cal Bias Galibration cal % of Span) OO, Analyzer Model . o v ital Analyzers Final Analyzers Difference
Response (% of Span) Response (% of Span) 10,/0; Anlyzer Mod HORIBA PG-350 Serial No. (%) Calibration Calibration (Percent of Span)
Zoro s (i) 020 00 010 040 T €OICO, Analyzer Mocel TELEDYNE API 300EM Seria . = Response (%)
Upscale Gas 75 T 70 5T AT a0 000 070 0.10 )
500 520 510 740
NOy R 0 T 5T van
Cylinder Conc. (ppm) 164.40 Span (ppm) : 200 ‘Time (min) 0 (%) €O, (%) NOX (ppm) S0 (ppm) CO (ppm) Remark NOy ANALYZER
01 T X} 05 st ’
O Analyzer nital Values Final Values — — — — = B Modsl HORIBA PG-350 Serial No. TOBARGKP.
Galibration [~ System. Systom ystom Systom orift — — — — — o Span (ppm) 20
Response | Calibration Cal Bias ration cal (% of Span) Tior D T 5aT o5 HE
Response | (% of Span) Response | (% of Span) i ik EXE £l LES EIk ital Analyzers Final Analyzers iference
50 050 000 030 o0 A1) m Calibration Calibration (Percent of Span)
T65.00 T65.00 700 T64.70 L5l L5} 106 LX) 343 004 LED 5178 oem) Response (ppm) ! per)
o7 s sar 07z 055 sz oo Gas 00 050 730 010
50, ANALYZER T8 IED B 976 o5 S S TEveTEE o o T 1
Cylinder Conc. (ppm) : 159.90 Span (ppm) : 200 1108 W. A3 987 055 44 an Gas 16440 65.00 16470 LA
o (pom) — pan (ppm) 1110 . a2 10.08° 056 127
50, Analyzer nital Values Final Values il i3 3 7006 057 26 502 ANALYZER
Galibration Systom Systom Systom orift T2 7 5 o7 057 28 Model TELEDYNE AP 100EH SeralNo.  :__ 437
Response Gal Bias Galibration Gal Bi (% of Span) KA . ) 7010 057 iEid Span (ppm) 200
kot Span) Response | (% of Span) i) L A 7025 (E2 150
Rl Eiii 000 30 00 o TS Tt X 073 57 HES ial Anal Final Analyzors Difference
759 755 70 T o 2 T Tz ) 045 [ w27 (opm) Galibration Calibration (Percent of Span)
AT 144z 345 1042 058 5236 Response (ppm) Response (ppm)
€O ANALYZES T s 35 T30 059 2@ R oo o Rl v
Cyfinder Conc. (ppm) 4o, Span (ppm) ;500 T Taar 345 00z D 230 owLevel Gas
1120 1449 344 974 060 5215 [Span Gee 15990 755 598 0
©O Analyer [Tl Values e Valies o k] {IES i) w52 760 Bz o mNALYZER
alibration ystom ystom ystem ystom i
Response Calibration Cal Bias Calibration Cal Bias. (% of Span) Average 1448 343 999 056 164 Model TELEDYNE API 300EM Serial No. : 451
Response (% of Span) Response (% of Span) Span (ppm) 500
o) o0 305 000 301 —— o0 0T
Upscale Gas a gL K 4073500 ToT il Analyzers. Final Analyzers Difference
(ppm) Calibrati alibration (Porcent of Span)
Response (ppm)
Calibrated by /670 Gas 0.00 D0 .01 0.07
(Mr. Saksit Phaisanphisut ) ow Level Gas. 794 943 9.4} 007
an Gas 20740 a0 0 ooT
Environmentsl Field Scentist (4)
(M. Saksit Phaisanphisut) Calibratod by
Environmenta Field Scientist (4)
(Mr. Saksit Phaisanphisut)
Environmental Field Scientist (4)
AL Laborstory Group e Paget s FORMNO.F 06082 REVISIONNO. 4 ISSUE DATE: 180124
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EMISSION TEST RESULT

T I e I T

o Tar oar
Environmental Field Scientist (4)
EMISSION TEST RESULT :
- ) — e
GO0, Ansyae ot ot
NO,/O; Analyzer Model HORIBA PG-350 ‘Serial No. "TDBARGKP s TELEDYNE API 300EM Serial N o1
catco v Tz R sauna -
T X ot | worem | _souoem | _cowem Romart

e | o:on coro | oo | soeem | cowem | enn i i o7 i o me
Tt 74,05 377 %35 o5t 2787 122 e A 22 oo 257
142 74.06 377 2630 0.55 2781 1225 1399 376 2609 052 2653
143 1419 377 2619 0.55 2780 1226 1410 378 2676 051 2653
11:52 1411 77 254 2727 12335 1414 376 2620 0.56 26.37
153 139 il 25.6¢ 724 12:36 1414 376 26,16 057 26.23
LLE) AESES an 297 081 2722 12337 1410 376 2643 051 26.27
A RESE) Ex) 2579 057 2720 12:38 1410 376 2631 051 26.27
E] L) 213 il oz AT} rE IS 575 a7 ot w7
L . . e B 41

Environmental Field Scientist (4) Environmental Field Scientist (4)
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
451411 Siothom Roo Bangium Bangokel Banghok 10700 Thalknd
TOLB82UTIEI  Emol-cobrongsihpameom
Cert. No. : ACC24055
Pages : 1lof3
—~ -
‘ Ce te
Equipment : SOUND CALIBRATOR
Manufactarer : RION
Model : NC-74
Serial No.: 34178124 REVIEW BY
1D No.: RYG_FS0216
APPROVED BY
Condition As Found : GOOD NEXT CAL DATE.... 22:00t:25
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

SITHIPORN ASSOCIATES CO., LTD. /\
CALIBRATION LABORATORY AN

SITHIPORN,
Bangbumn, Bangplud, Bangkok 10700 Thailand Associate
Tol wscTsknS 17uzs
CAuBRATION G394
Cert. No. : ACC24055
JobNo. : VC68ACO01S
Pages : 3of3
Result of calibration :

1 Sound pressure level

Specified sound Measured  Deviated Acceptance

pressure level value vale  Uncertainty  limit

(@B) (@B) @8) @8) @8)

9 94.19 019 014 040

2. Frequency

Specified Measured  Deviated Acceptance

Frequency value value  Uncertainty limit

(Hz) (Hz) (%) (%) (%)

1000 1001.3 [ o1 10

3. Total distortion

Measured value (% )
182

Uncertainty (% )
0.10

30

Acceptance limit ( % )

Lo tion: -
Ambient Temperature: (230 +3 ) °c
Pressure : (1013 £3) KPa
Relative Humidity : (500 +20 ) %
Received Date : 18 OCTOBER 2024
Calibration Date : 22 OCTOBER 2024
Date of Issue : 24 OCTOBER 2024

Calibrated by : Nathakon Pisutpaisan

Ap._roved by:

« -
( Thanakul Petchurai )

This certificate is issued i with ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

“The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k ~

orany value i i iding a lavel of i %

End of Calibration Certificate

7Bl

i

SITHIPORN ASSOCIATES CO,, LTD. /\
CALIBRATION LABORATORY SITHIPORN A

451451/ Sirinthom Road, Bangbumiu Bangpiud, Bangkok, 10700 Thaikand
Tol

NscTsTS 17025
CALBRATION 0354

Cert. No. : ACC24055

JobNo. : VC68ACO01S

Pages  : 20f3
Calibration Procedure : CP-AC03

Calibration Method :

follow on TEC-

The sound pressare Tewel, froqy of the sound calibrator ing the referaice

‘microphone.

Condition of this result of calibration :
1. Reference Standand Instruments :
Instrumest Maodel Serial No. Cert. No. Dae Bate

Waveforn Generator B[S MY52302742 EF-0007-24 05-FEB2S
Digital Multimeter IMEIA  MYSIZ0I4  EELBP21A267  13FEB25
Digiral Multimeter 34614 MYSI2200%  EELBP20O26Y  ISFEB2S
Digital Multimeter 34614 MYSOM242Z73  TOLEBPINO6T  15FEBZS
Programmable Atenuator MAT-1070 62100114 EF-0068-24 05-FEB-25
Comdenser Mi 4180 2977900 AA-ION1-24 12-FKR25
Measiring Amplifier NAZKAI 34560495 AAIO0N- 4 05-FEB-25
Aaxdio Analyzer AVR-3360A  VM4BS0EY EF-0005-24 05-FEB-25

2. This result of calibeaion was foand socurate s shown on date and place of catibration for fhis caliboated tem culy.
3. This cortificate is treoceble 1 s intcrnational systm of wnit mainkzined at :

3.1 National Instinute of Metrology (Thailand),

3.2 Thailasd Institute of Scientific and Technclogical Research (TISTR),






















CertNo.: 24CH383

Equipment : pH Meter with Sensor Cert. No.: 24LM61
Page:  2of2 Condition As-Received :  Used Item Page.: 2 of 2
ation result Reference : 2403-1017DSC-10
1. Reference Standard Instrument Procedure Used :-
Instrument SerialNo.  IDNo.  Cert.No. Due Date Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
1) Document Process Calibrator 54030040 130RC116 23E2802 27 Aug 2024 Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
This certification is traceable to the International System of Unit maintained through:- Condition of this result of calibrat
- Technology Promotion Association (Thailand-Japan) 1. Reference standard instrument
2. Certified Reference Materials The measurement results are traceable to SI through CPA chem Ltd., Instrument Serial No. Cert. No. Traceable Due Date
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 1) Digital Thermometer As2847 2311222 TPA 10 Oct 2024
Buffor Solution Manufacturer Lot No. Exo. date 2. This certificate is valid only to the item calibrated on date and place of calibration
SR U o Exp.date 3. This certfication s traceable to the Interational System of Unit.
pH 4.008 CPA chem 940102 27 Nov 2025 Remark : TPA : Technology Promotion Association ( Thailand - Japan )
pH 6.986 CPA chem 940104 02 Nov 2024 Result of Calibration (*) Without Adjustment
pH 9.997 CPA chem 940106 02 Nov 2024 Function : Temperature measurement
3. This certficate is valid only to the item calibrated on date and place of calibration. Lo nsttument was comneeed wih_lempersture sensor, SN 2015760
Calibration| Immersion | _Standard 3 Coverage
Calibration Results Point Depth | Temperature |  Reading Error Uncertainty Factor
Function : mV Measurement (c) (mm) (c) (c) (c) (+C) K
Performing standard curve by Document Process Calibrator at pH (4,7,10) 250 100 25.002 250 -0.002 0.16 200
400 100 40.003 401 0.097 016 200
Nominal | Standard Uncertainty of | Coverage 60.0 100 60.004 601 0.096 0.16 2.00
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input () . UUC* : Unit Under Calibration
oH mv mv oH The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
pH Meter 400 177.48 77 400 058 200 coverage factor k, providing a level of confidence of approximately 95 %
SIN.: C202355606 7.00 0.00 4 7.00 0.58 200
10.00 -177.48 -178 10.00 0.58 200 ~ofo-
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Buffer Solution Reading | Reading [pH Measurement | factor
(mv) [C) K
PH Electrode 4.008 401 167 0.0071 2.00
SIN.: 2015870 6.985 699 10 0010 200
9.997 10.00 178 0.0082 2,00
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
-000-
CertNo.: 24CH383 Cort. No.: 24LM61
Page: 102 Page.: 1 of 2
Equipment : pH Meter
Manufacturer : Mettler Toledo | REVIEW BY Equipment : pH Meter with Sensor
Model : Seven2GoTM pHImV S2
Manufacturer : Mettler Toledo
Serial No. : €202355606 \PPROVED BY
1D No. RYG.FS0574 Model : Seven2GoTM pHimY S2
Condition As-Received: Used Item exroatpare | 01/04/25 Serial No. : C202355606
Received Date : 29 March 2024
IDNo.: RYG_FS0574
Calibration Date : 01 April 2024
Referance : 2403-1017DSC-9 Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd
Rayong Branch
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

616/10 Moo 5, T.Maenam Khu,
APluakdaeng, Rayong 21140, Thailand

Ambient Temperature : (25 + 25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method

- CP-CHS by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)

Calibrated by : Warakom Lemgagtrakul

Approved by :
Approved Signatory
() Ponpan Paipim
() Unnopphol Harachai
(/) Saithip Meangmai
Issue Date : 02 April 2024

616/10 Moo 5, T.Maenam Khu,
APluakdaeng, Rayong 21140, Thailand

Location : TPA On Site Calibtarion Laboratory
Received Order : 29 March 2024

Calibrated Date : 02 April 2024

Ambient Temperature : (26:10)°C

Relative Humidity : (50:30) %

AC Line Voltag: (220222)V

Calibrated by : Warakorn Lemgagtrakul

Approved by :
‘Approved Signatory

() Pomthippa Tameyakul

(V) Ponpan Paipim

() Suwit Imjai

Issue Date : 7 April 2024







Equipment :

Manufacturer :

Model :

Serial No. :

1D No. :

Submitted by :

Location :

Received Order :
Calibrat
Ambient Temperature :
Relative Humidity :

n Date :

Cert. No.: 24TM632

Page: 10f3
Hot Air Oven [ oo
Memmert
UFE 500 APPROVED BY
G511.1572

NEXT CAL DATE 21109725
RYG_EN0010

Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received :  Used ltem Page: 30f3
Reference : 2403-05630C-1

(*) Without Adjustment

Function of UUC* Temperature Source

Fresh air setting : Close

Calibration| UUC* | UUC* | Temperature | Temperature | Overall |Coverage]
Point | Setting |Reading| stability uniformity | Variation| Factor
(°Cc) (cyjce) (£°C) (c) (C)
1040 | 1040 | 1040 0051 059 062 2
1800 | 180.0 | 180.0 015 i3 [N 2

Calibration Measured Temperature (°C ) Uncertainty
Point Position
(°c) 1 [ 2 | 3 [ 4 [ 5 [ 6 [ 7 | 8 [oref (#C)
104.0 | 103.921] 103.786] 103.757] 103.759] 103.950] 103.817] 104.213] 103.672| 103.673] _0.42
1800 | 179.614] 179.270] 179.145] 179,699 180.423] 180.293] 180.629] 179.429] 1.1

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140 Thailand

Oven Room

21 March 2024
21 March 2024
(26£10)°C
(50+30) %

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature patter or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %

-000-

Calibrated by : Man Pattanapongpaiboon

Approved by :

‘Approved Signatory
() Pomthippa Tameyakul
() Unnopphol Harachai
Suwit Imjai

Issue Date : 22 March 2024
Equipment Hot Air Oven Cert. No.: 24TM632
Condition As-Received : ~ Used Item Page: 20f3

Reference : 2403-05630C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration
1. Reference standard instrument:-

Instrument SerialNo.  Cert. No. Traceable Due Date

1) Data Acquisition MYS7013711  23LM115 TPA 11Jul 2024
2. This cerificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibr (*) Without Adjustment
Function of UUC" : Temperature Source

Fresh air setting : Close during calibration
Beginning Finished
[Temp. (°C) 27 7
. . REL.Humid. ( % ) 57 9
[AC Supply ( Volt) 222 24
Ref. Std.
H Calibration Point
Position:| (180)°C | (104)°C
1 18-187C-01 | 18-18RTD-01
2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details : Dimension of Chamber : 5 18-18TC05 | 18-18RTD-06
az 50 om ) 040 m 6 18-18TC-06 | 23-18RTD-06
b 50 cm W= 0.56 m 7 18-18TC-07 | 18-18RTD-07
c= 50 om H 048 m 8 18-18TC-08_| 22-18RTD-08
Capacity = 011 m® 9 (ref) | 18-18TC-09 | 18-18RTD-09




Equipment : Low Temp. Incubator Cert. No.: 24TM1663

Condition As-Received : ~ Used Item Page: 20f 3

Reference : 2411-00020C-1

Procedure Used
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct

‘measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.

Cert.No.: 24CG3711

Condition of this result of calibration
1. Reference standard instrument:-
Instrument No. rt. No. Traceable Due Date Burette
1) Data Acquisition MY44073381  24LM73 TPA 18 May 2025 REVIEW BY
2. This certificate is valid only to the item calibrated on date and place of calibration. Capacity : 50 mL
3. This certiication is traceable to the International System of Unit
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) Serial No. : - APPROVED BY
Result of Calibration :-  (*) Without Adjustment
Function of UUC* Temperature Source ID. No. RYG_EN0216
Fresh air setting : Close Environment during calibr: NEXT CAL DATE 24/09/25
Beginning Manufacturer : Witeg
Temp. (°C) 2 .
{ REL Humid (%) 55 Made Germany
4 [AC Supply (Voit ) 220 221 Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd
Rayong Branch
1 3
g Ref. Std. 616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng
H . ?H,z N ID No.: Rayong 21140, Thailand
§ ! ) RTD-2/1
7 TRTD-212 Ambient Temperature : (20 + 25) °C
iz ,7’5,2)1 o / 22-01RTD-03 Relative Humidity : (50 + 10) %
- = “e 1RTD-2/4 Barometric Pressure : 756 mmHg
RTD-2/5 Calibration Procedure : ASTM E 542-01
1RTD-216
23 0IRID-07 Calibrated by : Sa-ngeunkam  Wongsa
Probe Installation Details : Dimension of Chamber : IRTD-28
= 10 om o- 060 m 9 (ref) | 23-01RTD-09
0 om w 0 m Approved by : v —
0 o " oo, Approved Signatory
Capacity= 072 m® (v) Srisuda Khamtha
() Ponpan Paipim
() Unnopphol Harachai
Issue Date : 24 September 2024
Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received :  Used ltem Page: 30f 3
2411-00020C-1
(*) Without Adjustment
Cert. No.: 24TM1663 Temperature Source
Page: 10f3 Fresh air setting : Close
uuct | uuct Overall [ Coverage|
Point Reading|  stability uniformity  [Variation| Factor
(C) (c) (£°C) (C) (C) k
Equipment : Low Temp. Incubator 200 200 0026 026 053 | 2
REVIEW BY =
Manufacturer : Memmert Measured Temperature (C ) Uncertainty
Point Position
Model: IPP780 APPROVED BY 12;001 zo‘u?w I 192915 I 20;73 I Zu‘ﬂ% I 19377 I 19?&2 I zufm Hs gérgg 'J;ﬁ’
Serial No. : V818.0084 Average® : The average of 30 values in each position
extcaLpare | 01/05/26 Temperature stability : One-half of the greatest maximurn difference of measured temperature at any one sensor.
1D No. : RYG_ENO154 Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. Rayong Branch possible to determine the temperature patter or homogeneity within the chamber under steady-state conditions

616/10 Moo 5, T.Maenam Khu,
APluakdaeng,
Rayong 21140, Thailand

Locatior BOD Room
Received Order : 01 November 2024
Calibration Date : 01 November 2024
Ambient Temperature: (26 +10) °C

Relative Humidity (50£30)%

AC Line Voltage : (220:22)V
Calibrated by : Krisda Malee

Approved by :
“Approved Signatory,

() Ponpan Paipim

() Suwit Imjai

(/) Kunchit Promprat

Issue Date : 07 November 2024

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing  level of confidence of approximately 95 %.

-o0o-




Equipment : Hot Air Oven

Condition As-Received :  Used ltem

Reference : 2403-05630C-3

Result of Calibr (*) Without Adjustment

: 24TM634
30f3

Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used ltem Page: 20f3
Reference : 2403-05630C-4

Procedure Used

24TMI634 Function of UUC* Temperature Source Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
s 1of3 Fresh air setting : Close 1o direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Calibration| UUC* | UUC* | Temperature | Temperature | Overall |Coverage] Themometer ( IPRT ).
Point | Setting [Reading| stability uniformity  [Variation| Factor The temperature scale used was based on ITS-90.
Equipment : HotArOven | ey | ey (£°C) c) ceoy| k C17°;" lon of this result of calibration
020 1040 6,065 65 O eference standard instrument:-
Manufacturer : Memmert 800 [ 1800 020 . 70 2 Instrument SerialNo.  Cert.No. Traceable  Due Date
= 1) Data Acqisition MY57013711  23LM115 TPA 11 Jul2024
Model : UF 110 APPROVED BY Measured Temperature (°C ) Uncertainty 2. This certificate is valid only to the item calibrated on date and place of calibration
Position i 3. This certification is traceable to the International System of Unit.
Serial No.: B423.0853 21/03/25 104‘1 sgl mazsoel 1033898| 103‘712| 1035772| 1036730| 1047239| wassosl 190(3':;'5 (OLAE : e o Teehnology Prometion Assocition (Thaiand - Japan )
NEXT CAL DATE _'_'_ _|_'_ Result of Calibration (*) Without Adustment
D No.: JE— 180.0 | 180701 179.239] 179.935] 179.999 | 180.127] 180.138] 180.895| 179.313] 180.211 11 Function of UUC* Temperature Source
Average* : The average of 30 values in each position. Heat transfer medium used :  Water
Submitted by : ALS Laboratory Group (Thailand) Co,Lid. (Rayong Branch) Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. o R Vags oy
616110 Moo 5 T. Macnam Khu, Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured o) T CARE] von)
A Pluakdaeng temperature at the reference location which are observed at the same time or at as close an observation time as Seginming of Callration T % %
Rayong 21140 Thailand possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. e atbration =T = —
Location s Oven Room Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration Ref. Std.
Received Order : 21 March 2024 Note : The reported uncertainty of measurement was included stabilty and excluded uniformity 1D No.:
Calibration Date : 21 - 22 March 2024 ‘The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 1 4803988-001
Ambient Temperature : (26£10)°C factor k, providing a level of confidence of approximately 95 %. 1 S(ret) 2 4803968-002
Relative Humidity : (50430)% 3 3 4803988-003
-000- 4 4803988-004
Calibrated by : Man Pattanapongpaiboon 5(ef) 4803988-005
Front
Approved by :
‘Approved Signatory
() Pomthippa Tameyakul
() Unnopphol Harachai
/) Suwit Imjai
Issue Date : 23 March 2024
Equipmen Hot Air Oven Cert. No.: 24TM634
Equipment : Burette Condition As-Received :  Used Item
Received Date : 19 September 2024 Reference : 2403-05630C-3
Condition As-Received : ~Used Item Procedure Used :-
Calibration Date : 24 September 2024 Calibration were conducted using calibration procedure CP-OTO2 according to direct measurement Cert. No.: 24TM635
Reference : 2409-0756DSC-3 method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and Page: 10f3
Thermocouple Type T.
Condition of this result of cal The temperature scale used was based on ITS-90,
Condition of this result of calibration Condition of this result of calibration Equipment : Water Bath
1. Reference standard instrument.- REVIEW BY
1. Reference Standard Instruments :
Instruments Model  SerialNo. ID.No. Certificate No. Traceability Due date nstrument SerialNo.  CertNo.  Traceable Due Date Manufacturer : Memmert
instruments seralRe. serteare Ho. Duedate 1) Data Acquisition MYS7013711  23LM115 A 11 Jul 2024
1) Balance XP205 - B134206712 140RC007  24MM316 TPA 15 uly 2025 2. This certficate is valid only to the item calibrated on date and place of calibration. Model : B2 APPROVED BY
2) Data Logger HL-20D 20683159 140EC012  23H2174 TPA 10 Oct 2024 3. This certification is traceable to the International System of Unit. .
3) Thermometer - 1594592 140EC010 241175 TPA 20 Feb 2025 Remark : TPA : Technology Promotion Association ( Thailand - Japan ) Serial No. : 1513.0648
This certification is traceable to SI Unit Result of Calibration - (*) Without Adjustment NEXT CAL DATE 21/09/25
2. The certficate is valid only to the item calibrated on date and place of calibration Function of UUC* Temperature Source 1D No. : RYG_ENOOST
3. True value is converted to true volume at the standard temperature of 20 °C Fresh air setting : Close during calibration .
Beginning | Finished Submitted by : ALS Laboratory Group (Thailand) Co.Ltd. (Rayong Branch)
Calibration resul [Temp. (°C) 27 27 £16/10 Moo 5. T. Masnam Kho,
i . REL Humid. (% ) 50 59 A Pluskdaong,
: . AC Supply (Volt) 224 223 Rayong 21140, Thailand
Nominal capacity Reading Uncertainty K )
(mL) (mL) (£mL) Factor ! RS Ref. Std. ID No: @ Location : Wet Chemistry Lab
0 10,0259 00082 200 " s 1" s Calibration Point Received Order : 21 March 2024
7 Position:| (180)°c | (104)°C ration Date : 21 March 2024
20 200214 0.0085 200 ' ;,Z;L o / Ambient Temperature : (26410)°C
30 30.0006 0.0089 200 <= 1 18-18TC-01 | 18-18RTD-01 Relative Humidity : (50£30) %
5 2 16-18TC-02 | 18-18RTD-02
40 40.0003 0.0094 2.00 w 3 18-18TC-03 | 18-18RTD-03 Calibrated by : Man Pattanapongpaiboon
50 49.9988 0011 200 4 18-18TC-04_| 18-18RTD-04
Probe Installation Details :  Dimension of Chamber : 5 18-18TC-05 | 18-18RTD-05 . ,
s a= 50 om b 040 m 6 18-18TC-06 | 23-18RTD-06 pproved by :
Remark mL = cm 50 om w 086 m 7 18-18TC-07 | 18-18RTD-07 Approved Signatory
50 om H= 048 m B 18-18TC-08 | 22-18RTD-08 () Porthippa Tameyakul
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Copacity = 0.1 me 9 (ref) | 18-18TC09 | 1818RTD-09 () Unnopphol Harachai

factor k , providing a level of confidence of approximately 95 %.

-000-

(v Suwit Imjai

Issue Date : 23 March 2024




BKK_EL0037

Equipment : Water Bath
Conc n As-Received :  Used Item
Reference : 2403-05630C-4
Result of Calibration :- () Without Adjustment
Function of UUC* Temperature Source
Calibration uucH uucH Average* Standard Reading ( °C )
point Setting Reading Position
(c) (c) (c) 1 [ 2 [ 3 T a4 Tseen] (¢c)
85.0 85.0 85.0 84.428 | 84424 | 84.480 | 84.507 | 84.477 0.18
Calibration Uniformity | Stabitity Coverage
point Factor
c) () |(zc) Kk
85.0 0.19 0.11 2

Average* : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k. providing a level of confidence of approximately 95 %

-o0o-
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