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36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 02920 1458-9 Fax: 02920 1460 E-mail : met jj@yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 15, 2024
thutiaan Start Time 9:05 AM
Sampler Number TSP No.2 Transfer Standard Type Orifice Stop Time 9:10 AM
Motor Serial Number BL-02 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pstd)(Tsld/Ta)]1/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatioff |C = I[(Pa/Ps\d)(Tstd/Ta)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( m3/mm ) (inch) (°K=°C+273)[ (mmHg)
5 1.5 1.5 3.0 1.70868 0.87849 1.0 0.99 305.0 757.0
7 2.4 25 4.9 2.18372 1.12676 1.8 1.78 305.0 757.0
10 4.0 4.0 8.0 2.79026 1.44374 2.6 2.56 305.0 757.0
13 5.2 5.2 10.4 3.18138 1.64815 3.5 3.45 305.0 757.0
18 6.5 6.5 13.0 3.565689 1.84440 4.2 4.14 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.971641|Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mB/min) 1.133 r 0.98571852|Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

=3.232181x - 1.902618
IC (inch) Qstd-IC Y )

6.00

R?=0.991974

4.00

3.00

2.00

Qstd (m*/min)
0.00

Calibrated By Approved By

(Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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US4 1By 3 9 97im MET Company Limited
36/659 i 6 M.UNSNIRALY B.UNTMeY 2. uuNy3 11110
36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 02920 1458-9 Fax: 02920 1460 E-mail : met jj@yahoo.com

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Calibrated By

(Mr.Jirayut Seehabut)

Field Environmental

Approved By

Sampler Location Date May 15, 2024
thutiaan Start Time 1:20 PM
Sampler Number PM-10 No.2 Transfer Standard Type Orifice Stop Time 1:25 PM
Motor Serial Number HVL-02 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pstd)(Tsla/Ta)f/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof |C = |[(pa/ps‘d)('|'sm/‘|'a)]w Pressure Meter Meter
Positive | Negative AHZO ( m3/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.8 1.8 3.6 1.88165 0.96889 1.1 1.09 303.0 760.0
7 2.9 2.9 5.8 2.38837 1.23371 1.9 1.88 303.0 760.0
10 4.5 4.5 9.0 2.97514 1.54037 2.9 2.88 303.0 760.0
13 5.7 5.7 1.4 3.34841 1.73544 3.8 3.77 303.0 760.0
18 7.2 7.2 14.4 3.76329 1.95227 4.6 4.56 303.0 760.0
Linear Regresstion Y ON X : Y=mX + b Average 303.0 760.0
2
1 Slope (m) 1.91345(Linear Equation r 0.950727 | Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (m3/min) 1.133 r 0.97505231|Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.991714853
COMMENT
Andersen Instruments, Inc.
. y = 3.655907x - 2.448249
IC (inch) Qstd-IC
R? =0.994622
7.00
6.00
5.00
4.00
3.00
.
2.00
1.00 Y
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60

(Mr.Jarung Jamnongbut)

Division Manager
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U3¥m 1By 3 9 31im MET Company Limited
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36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 0 2920 1458-9 Fax: 02920 1460 E-mail : met jj@yahoo.com

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 15, 2024
BUR-A Start Time 1:35 PM
Sampler Number PM-10 No.3 Transfer Standard Type Orifice Stop Time 1:40 PM
Motor Serial Number HVL-03 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pstd)(Tsld/Ta)]1/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatioff |C = I[(Pa/Ps\d)(Tstd/Ta)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( m3/mm ) (inch) (°K=°C+273)[ (mmHg)
5 1.6 1.6 3.2 1.76471 0.90778 1.3 1.28 305.0 757.0
7 2.7 2.7 5.4 2.29243 1.18357 2.0 1.97 305.0 757.0
10 4.1 4.2 8.3 2.84209 1.47083 3.0 2.96 305.0 757.0
13 5.1 5.1 10.2 3.15064 1.63209 3.5 3.45 305.0 757.0
18 6.5 6.5 13.0 3.565689 1.84440 4.4 4.34 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.942435|Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mB/min) 1.133 r 0.97079091 | Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

=3.252647x-1.777183
IC (inch) Qstd-IC Y )

7.00

R? =0.992454

6.00

5.00

4.00

3.00

2.00 4

Qstd (m*/min)

0.00

Calibrated By Approved By
(Mr.Jirayut Seehabut) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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EMVIZ SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 15 May 2024

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Environmental
S/N: 43C-33500-719

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator API MODEL 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity:_51  %RH

Calibrate By

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)

Before 0.0 0.1 0.1 400.0 393.3 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

500 -
450
393.3
400
~ —=® 4000
E 350 //
T 300 -
2 250 — N
§ 200 =
@ 150
100
50 40:1
o
0 0.0 400
Reference (PPB)
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 15 May 2024
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
S/N: 42C-33500-371

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
SIN: 705
ZERO AIR Genearator APl Model 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 _°

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

400

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.4 400.0 -1.7
NOx 0.1 0.0 0.1 396.7 400.0 -0.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOXx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 1 393.4

Analyzer Reading (NO)
N
ul
o

NO Reference Value (ppb)

400.0

Calibrate By
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EMVIR sSEavICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9433814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 15 May 2024

Instruments Information

Analyzer Type: CO Analyzer
Model: 300

Manufacturer API
SIN: 200-S

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/IN: 705 S0O2 Conc 55.11 PPM

ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
S/IN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Calibration Report

Humidity:_ 51 %RH

Calibrate By :

Zero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.3 45.0 1.7
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/I 45.0
40
s
& 30
= R
= =
Q
T 10
o./
° %02 44.25
Reference (PPM)
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 20, 2024
fhutaman Start Time 9:45 AM
Sampler Number TSP No.6 Transfer Standard Type Orifice Stop Time 9:50 AM
Motor Serial Number BL-06 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) | [AH,0(Pa/P,)(T,/Ta)] - | Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiol] |G = I[(Pa/P,)(T,/Ta)] - Pressure | Meter Meter
Positive | Negative AHZO ( m3/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.3 1.3 2.6 1.59069 0.81683 0.5 0.49 305.0 757.0
7 25 25 5.0 2.20589 1.13834 1.5 1.48 305.0 757.0
10 4.5 4.5 9.0 2.95952 1.53220 2.3 2.27 305.0 757.0
13 6.2 6.2 12.4 3.47384 1.80099 3.1 3.06 305.0 757.0
18 8.0 8.0 16.0 3.94602 2.04776 4.0 3.95 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.992656 | Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mB/min) 1.133 r 0.99632123|Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

= 2.695068x - 1.705041
IC (inch) Qstd-IC Y *

6.00

R?=0.991192

4.00

3.00 q

2.00

Qstd (m*min)

0.00

Calibrated B Approved By

(Mr.Jirayut Seehabut) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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Tel : 02920 1458-9 Fax: 02920 1460 E-mail : met jj@yahoo.com

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 20, 2024
fhutaman Start Time 2:00 PM
Sampler Number PM-10 No.6 Transfer Standard Type Orifice Stop Time 2:05PM
Motor Serial Number HVL-06 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) | [AH,0(Pa/P,)(T,/Ta)] - | Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiol] |G = I[(Pa/P,)(T,/Ta)] - Pressure | Meter Meter
Positive | Negative AHZO ( m3/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.6 17 3.3 1.79208 0.92208 1.1 1.09 305.0 757.0
7 2.7 2.7 5.4 2.29243 1.18357 14 1.38 305.0 757.0
10 4.3 4.3 8.6 2.89300 1.49744 2.2 217 305.0 757.0
13 5.5 5.5 11.0 3.27187 1.69544 2.7 2.66 305.0 757.0
18 6.5 6.5 13.0 3.55689 1.84440 34 3.35 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.997347 | Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mB/min) 1.133 r 0.99867262|Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

=2.417383x - 1.322583
IC (inch) Qstd-IC Y X

5.00

R?=0.961293

4.50

4.00

3.00

2.50

2.00

0.50

Qstd (m*min)

0.00

Calibrated B Approved By
(Mr.Jirayut Seehabut) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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EMVIZ SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 20 October 2024

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Environmental
S/N: 43C-33500-719

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator API MODEL 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity:_51  %RH

Calibrate By !

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)

Before 0.0 0.1 0.1 400.0 393.3 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

500 -
450
393.3
400
~ —=® 4000
E 350 /V/
T 300 -
2 250 — N
§ 200 =
@ 150
100
50 40:1
o
0 0.0 400
Reference (PPB)
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 20 October 2024

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
S/N: 42C-33500-371

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator APl Model 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Calibrate By :

Environment: Temperature__ 255 _° Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.4 400.0 -1.7
NOx 0.1 0.0 0.1 396.7 400.0 -0.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
_ 450 1 393.4
) 400 400.0
e =
o 350 ___,—/.
S 300 =
E s //
[
% 200 / .........
& 150 /
100
50 {0:%
0
0.000 400.0
NO Reference Value (ppb)
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EMVIR sSEavICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9433814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 20 October 2024

Instruments Information

Analyzer Type: CO Analyzer
Model: 300

Manufacturer API
SIN: 200-S

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/IN: 705 S0O2 Conc 55.11 PPM

ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
S/IN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Calibration Report

Humidity:_ 51 %RH

Calibrate By :

Zero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.3 45.0 1.7
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/l 45.0
40
s
& 30
= R
= =
Q
T 10
o./
° %02 44.25
Reference (PPM)
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Tel : 02920 1458-9 Fax: 02920 1460 E-mail : met jj@yahoo.com

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 20, 2024
guaurihunsadiunaessn Start Time 10:03 AM
Sampler Number PM-10 No.2 Transfer Standard Type Orifice Stop Time 10:08 AM
Motor Serial Number HVL-02 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/PS(d)(Tsld/Ta)]1/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatioff |C = |[(pa/psm)('|'Sm/‘|'a)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( m3/mm ) (inch) (°K=°C+273)[ (mmHg)
5 1.8 1.8 3.6 1.88165 0.96889 1.1 1.09 303.0 760.0
7 2.9 2.9 5.8 2.38837 1.23371 1.9 1.88 303.0 760.0
10 4.5 4.5 9.0 2.97514 1.54037 2.9 2.88 303.0 760.0
13 5.7 5.7 1.4 3.34841 1.73544 3.8 3.77 303.0 760.0
18 7.2 7.2 14.4 3.76329 1.95227 4.6 4.56 303.0 760.0
Linear Regresstion Y ON X : Y=mX + b Average 303.0 760.0
2
1 Slope (m) 1.91345(Linear Equation r 0.950727 | Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (ma/min) 1.133 r 0.97505231|Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.991714853
COMMENT
Andersen Instruments, Inc.
. y = 3.655907x - 2.448249
IC (inch) Qstd-IC
R? =0.994622
7.00
6.00
5.00
4.00
3.00
.
2.00
1.00 &
Qstd (m*/min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60
Calibrated By Approved B;

(Mr.Jirayut Seehabut)

Field Environmental

(Mr.Jarung Jamnongbut)

Division Manager
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 20, 2024
ART-B Start Time 10:20 AM
Sampler Number PM-10 No.3 Transfer Standard Type Orifice Stop Time 10:25 AM
Motor Serial Number HVL-03 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pstd)(Tsla/Ta)]1/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof |C = |[(pa/psm)('|'Sm/‘|'a)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( m3/mm ) (inch) (°K=°C+273)[ (mmHg)
5 1.6 1.6 3.2 1.76471 0.90778 1.3 1.28 305.0 757.0
7 2.7 2.7 5.4 2.29243 1.18357 2.0 1.97 305.0 757.0
10 4.1 4.2 8.3 2.84209 1.47083 3.0 2.96 305.0 757.0
13 5.1 5.1 10.2 3.15064 1.63209 3.5 3.45 305.0 757.0
18 6.5 6.5 13.0 3.565689 1.84440 4.4 4.34 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
2
1 Slope (m) 1.91345(Linear Equation r 0.942435|Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mB/min) 1.133 r 0.97079091 | Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y = 3.262647x-1.777183
IC (inch) Qstd-IC
R®* =0.992454
7.00
6.00
5.00
L3
4.00
(3
3.00 A
2.00 “
.
1.00
Qstd (m*/min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60

Calibrated By Approved By

(Mr.Jirayut Seehabut) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 20, 2024
guauiunssadiunassiu Start Time 10:15 AM
Sampler Number TSP No.2 Transfer Standard Type Orifice Stop Time 10:25 AM
Motor Serial Number BL-02 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) | [AH,0(Pa/P,)(T,/Ta)] - | Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiol] |G = I[(Pa/P,)(T,/Ta)] - Pressure | Meter Meter
Positive | Negative AHZO ( m3/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.5 1.5 3.0 1.70868 0.87849 1.0 0.99 305.0 757.0
7 2.4 25 4.9 2.18372 1.12676 1.8 1.78 305.0 757.0
10 4.0 4.0 8.0 2.79026 1.44374 2.6 2.56 305.0 757.0
13 5.2 5.2 10.4 3.18138 1.64815 3.5 3.45 305.0 757.0
18 6.5 6.5 13.0 3.55689 1.84440 4.2 4.14 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.971641|Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (m3/min) 1.133 r 0.98571852|Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

=3.232181x - 1.902618
IC (inch) Qstd-IC Y )

6.00

R?=0.991974

4.00

3.00

2.00

Qstd (m*min)
0.00

Calibrated By Approved By

(Mr.Jirayut Seehabut) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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Analyzer Performance Test

Calibrated Date: 20 May 2024

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
SIN: 42C-601114773

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
SIN: 705
ZERO AIR Genearator APl Model 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

400

Environment: Temperature__ 255 _° Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.3 400.0 -1.7
NOx 0.1 0.0 0.1 396.4 400.0 -0.9
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOXx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 7 393.3

Analyzer Reading (NO)
N
ul
o

NO Reference Value (ppb)

400.0

Calibrate By :



USER
Rectangle


/::'.:ﬂ'
ENVIR

7
_SERV ICE

o=y of =] 3 ey o _ Wl
UIHN l.ﬂ‘lﬂ'él‘é 1HDIId DINE

S 42 7BUNI 14 U8R 9 PN ALY AanA 10230 TnTfmn 02-0435814-5 Tn3as 02-9438201

uivm wulag wmesia 9nm

EMVIZ SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 20 May 2024

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Environmental
S/N: 43C-71354-368

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator API MODEL 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity:_51  %RH

Calibrate By :

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)

Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

500 -
450
393.4
400
~ =W 4000
E 350 /y/
T 300 -
2 250 — N
§ 200 =
@ 150
100
50 40:1
o
0 0.0 400
Reference (PPB)
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EMVIR sSEavICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9433814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 20 May 2024

Instruments Information

Analyzer Type: CO Analyzer
Model: 300

Manufacturer API
SIN: 200-S

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/IN: 705 S0O2 Conc 55.11 PPM

ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
S/IN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Calibration Report

Humidity:_ 51 %RH

Calibrate By :

Zero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.3 45.0 1.7
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/l 45.0
40
s
& 30
= R
= =
Q
T 10
o./
° %02 44.25
Reference (PPM)
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 20, 2024
fhunaesi Start Time 9:55 AM
Sampler Number TSP No.11 Transfer Standard Type Orifice Stop Time 10:00 AM
Motor Serial Number BL-11 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pstd)(Tsld/Ta)]1/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatioff |C = I[(Pa/Ps\d)(Tstd/Ta)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( m3/mm ) (inch) (°K=°C+273)[ (mmHg)
5 1.5 1.5 3.0 1.70868 0.87849 1.2 1.18 305.0 757.0
7 2.7 2.7 5.4 2.29243 1.18357 2.0 1.97 305.0 757.0
10 4.4 4.4 8.8 2.92645 1.51492 2.9 2.86 305.0 757.0
13 5.6 5.6 1.2 3.30148 1.71091 4.0 3.95 305.0 757.0
18 7.0 7.0 14.0 3.69116 1.91457 4.8 4.74 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.963579|Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mB/min) 1.133 r 0.9816206 | Tyrp 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

= 3.433179x - 2.005682
IC (inch) Qstd-IC Y *

7.00

R?=0.977805

6.00

5.00

4.00

3.00

2.00 4

Qstd (m*/min)

0.00

Calibrated By Approved By

(Mr.Jirayut Seehabut) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Calibrated By

(Mr.Jirayut Seehabut)

Field Environmental

Sampler Location Date October 20, 2024
fupaae Start Time 2:05 PM
Sampler Number PM-10 No.7 Transfer Standard Type Orifice Stop Time 2:10 PM
Motor Serial Number HVL-07 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZo(pa/ps‘d)(-rsld/-ra)]"2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatioff |C = |[(P3/Psm)(Tsm/Ta)]w Pressure Meter Meter
Positive | Negative AHZO ( m3/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.4 1.4 2.8 1.65074 0.84821 0.9 0.89 305.0 757.0
7 1.9 2.0 3.9 1.94819 1.00366 1.3 1.28 305.0 757.0
10 2.4 25 4.9 2.18372 1.12676 1.9 1.87 305.0 757.0
13 3.7 3.7 7.4 2.68358 1.38799 2.4 2.37 305.0 757.0
18 4.5 4.5 9.0 2.95952 1.563220 3.2 3.16 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
2
1 Slope (m) 1.91345(Linear Equation r 0.993306 | Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mB/rnin) 1.133 r 0.99664738|Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y =3.167196x - 1.822726
IC (inch) Qstd-IC
R*=0.974754
5.00
4.50
4.00
3.50
.
3.00
2.50
R
2.00
K4
1.50
1.00
4
0.50
Qstd (m*/min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20

Approved By

(Mr.Jarung Jamnongbut)

Division Manager
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 20 October 2024

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
SIN: 42C-601114773

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/N: 705 SO2 Conc 55.11 PPM

ZERO AIR Genearator APl Model 701 CO Conc 4,535 PPM
S/N: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 _°

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(Ppb) (ppb) (ppb) (Ppb) (ppb) Drifto%
NO 0.1 0.0 0.1 393.3 400.0 -1.7
NOx 0.1 0.0 0.1 396.4 400.0 -0.9
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOXx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
_ 450 1 393.3
o) 400 400.0
e
o 350 ___,—/.
S 300 =
E s //
[
_% 200 / .........
& 150 /
100
50 {0:%
0
0.000 400.0
NO Reference Value (ppb)

Calibrate By : M
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EMVIZ SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 20 October 2024

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Environmental
S/N: 43C-71354-368

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator API MODEL 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity:_51  %RH

Calibrate By !

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)

Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

500 -
450
393.4
400
~ —=® 4000
E 350 /V/
T 300 -
2 250 — N
§ 200 =
@ 150
100
50 40:1
o
0 0.0 400
Reference (PPB)
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EMVIR sSEavICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9433814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 20 October 2024

Instruments Information

Analyzer Type: CO Analyzer
Model: 300

Manufacturer API
SIN: 200-S

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/IN: 705 S0O2 Conc 55.11 PPM

ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
S/IN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Calibration Report

Humidity:_ 51 %RH

Calibrate By

Zero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.3 45.0 1.7
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/l 45.0
40
s
& 30
= R
= =
Q
T 10
o./
° %02 44.25
Reference (PPM)
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 23, 2024
ART-C Start Time 10:35 AM
Sampler Number PM-10 No.3 Transfer Standard Type Orifice Stop Time 10:40 AM
Motor Serial Number HVL-03 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pstd)(Tsld/Ta)]1/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatioff |C = I[(Pa/Ps\d)(Tstd/Ta)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( m3/mm ) (inch) (°K=°C+273)[ (mmHg)
5 1.6 1.6 3.2 1.76471 0.90778 1.3 1.28 305.0 757.0
7 2.7 2.7 5.4 2.29243 1.18357 2.0 1.97 305.0 757.0
10 4.1 4.2 8.3 2.84209 1.47083 3.0 2.96 305.0 757.0
13 5.1 5.1 10.2 3.15064 1.63209 3.5 3.45 305.0 757.0
18 6.5 6.5 13.0 3.565689 1.84440 4.4 4.34 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.942435|Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mB/min) 1.133 r 0.97079091 | Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

=3.252647x-1.777183
IC (inch) Qstd-IC Y )

7.00

R? =0.992454

6.00

5.00

4.00

3.00

2.00 4

Qstd (m*/min)
0.00

Calibrated By Approved By

(Mr.Jirayut Seehabut)

Field Environmental Division Manager

(Mr.Jarung Jamnongbut)
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Calibrated By

(Mr.Jirayut Seehabut)

Field Environmental

Approved By

Sampler Location Date May 23, 2024
guautimueslifen Start Time 10:00 AM
Sampler Number PM-10 No.2 Transfer Standard Type Orifice Stop Time 10:05 AM
Motor Serial Number HVL-02 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pstd)(Tsla/Ta)f/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof |C = |[(pa/ps‘d)('|'sm/‘|'a)]w Pressure Meter Meter
Positive | Negative AHZO ( m3/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.8 1.8 3.6 1.88165 0.96889 1.1 1.09 303.0 760.0
7 2.9 2.9 5.8 2.38837 1.23371 1.9 1.88 303.0 760.0
10 4.5 4.5 9.0 2.97514 1.54037 2.9 2.88 303.0 760.0
13 5.7 5.7 1.4 3.34841 1.73544 3.8 3.77 303.0 760.0
18 7.2 7.2 14.4 3.76329 1.95227 4.6 4.56 303.0 760.0
Linear Regresstion Y ON X : Y=mX + b Average 303.0 760.0
2
1 Slope (m) 1.91345(Linear Equation r 0.950727 | Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (mB/min) 1.133 r 0.97505231|Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.991714853
COMMENT
Andersen Instruments, Inc.
. y = 3.655907x - 2.448249
IC (inch) Qstd-IC
R? =0.994622
7.00
6.00
5.00
4.00
3.00
.
2.00
1.00 Y
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60

(Mr.Jarung Jamnongbut)

Division Manager
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 23, 2024
guautimueslifen Start Time 10:05 AM
Sampler Number TSP No.2 Transfer Standard Type Orifice Stop Time 10:10 AM
Motor Serial Number BL-02 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) | [AH,0(Pa/P,)(T,/Ta)] - | Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiol] |G = I[(Pa/P,)(T,/Ta)] - Pressure | Meter Meter
Positive | Negative AHZO ( m3/min ) (inch) (°K=°C+273)[ (mmHg)
5 1.5 1.5 3.0 1.70868 0.87849 1.0 0.99 305.0 757.0
7 2.4 25 4.9 2.18372 1.12676 1.8 1.78 305.0 757.0
10 4.0 4.0 8.0 2.79026 1.44374 2.6 2.56 305.0 757.0
13 5.2 5.2 10.4 3.18138 1.64815 3.5 3.45 305.0 757.0
18 6.5 6.5 13.0 3.55689 1.84440 4.2 4.14 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.971641|Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (m3/min) 1.133 r 0.98571852|Ty7p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

=3.232181x - 1.902618
IC (inch) Qstd-IC Y )

6.00

R?=0.991974

4.00

3.00

2.00

Qstd (m*min)

0.00

Calibrated By Approved By

(Mr.Jirayut Seehabut) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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EMWVIa SESvICE co. Lro. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2024

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
SIN: 42C-601114773

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/N: 705 SO2 Conc 55.11 PPM

ZERO AIR Genearator APl Model 701 CO Conc 4,535 PPM
S/IN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 _°

Calibrate

Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.3 400.0 -1.7
NOx 0.1 0.0 0.1 396.4 400.0 -0.9
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOXx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
_ 450 1 393.3
o 400 400.0
e
o 350 ___.—/.
S 300 =
E s //
[
% 200 / .........
& 150 /
100
50 {0:%
0 l/
0.000 400.0
NO Reference Value (ppb)
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EMVIZ SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2024

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Environmental
S/N: 43C-71354-368

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator API MODEL 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity:_51  %RH

Calibrate By

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)

Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

500 -
450
393.4
400
~ =P 4000
E 350 /y/
T 300 -
2 250 — N
§ 200 =
@ 150
100
50 40:1
o
0 0.0 400
Reference (PPB)
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EMVIR sSEavICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9433814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 23 May 2024

Instruments Information

Analyzer Type: CO Analyzer
Model: 300

Manufacturer API
SIN: 200-S

Calibration System

Calibrator Unit Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/IN: 705 S0O2 Conc 55.11 PPM

ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
S/IN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °C Humidity:__ 51 %RH

Calibration Report

Calibrate By :

Zero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.3 45.0 1.7
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/l 45.0
40
s
& 30
= R
= =
Q
T 10
oA/
° %02 44.25
Reference (PPM)
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36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 02920 1458-9 Fax: 02920 1460 E-mail : met jj@yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 20, 2024
thumusslides Start Time 9:05 AM
Sampler Number TSP No.2 Transfer Standard Type Orifice Stop Time 9:10 AM
Motor Serial Number BL-02 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pstd)(Tsld/Ta)]1/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof| |C = I[(Pa/Ps\d)(Tstu/Ta)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( m3/mm ) (inch) (°K=°C+273)[ (mmHg)
5 1.5 1.5 3.0 1.70868 0.87849 1.0 0.99 305.0 757.0
7 2.4 25 4.9 2.18372 1.12676 1.8 1.78 305.0 757.0
10 4.0 4.0 8.0 2.79026 1.44374 2.6 2.56 305.0 757.0
13 5.2 5.2 10.4 3.18138 1.64815 35 3.45 305.0 757.0
18 6.5 6.5 13.0 3.55689 1.84440 4.2 4.14 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.971641|Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (ma/min) 1.133 r 0.98571852 T rp 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

=3.232181x - 1.902618
IC (inch) Qstd-IC Y )

6.00

R?=0.991974

4.00

3.00

2.00

Qstd (m*/min)
0.00

Calibrated By Approved By

Field Environmental

Division Manager
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36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel : 02920 1458-9 Fax: 02920 1460 E-mail : met jj@yahoo.com

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 20, 2024
thumusslides Start Time 2:20 PM
Sampler Number PM-10 No.9 Transfer Standard Type Orifice Stop Time 2:25PM
Motor Serial Number HVL-09 Calibrator Model TE-5025A
Recorder Serial Number - Callibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pstd)(Tsld/Ta)]1/2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof| |C = I[(Pa/Ps\d)(Tstu/Ta)]1/2 Pressure Meter Meter
Positive | Negative AHZO ( m3/mm ) (inch) (°K=°C+273)[ (mmHg)
5 1.6 1.6 3.2 1.76471 0.90778 1.0 0.99 305.0 757.0
7 2.2 2.2 4.4 2.06931 1.06696 14 1.38 305.0 757.0
10 26 26 5.2 2.24958 1.16117 1.7 1.68 305.0 757.0
13 2.8 2.8 5.6 2.33450 1.20555 1.8 1.78 305.0 757.0
18 2.9 2.9 5.8 2.37582 1.22715 1.9 1.87 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
1 Slope (m) 1.91345(Linear Equation fz 0.997347 | Pstd(mmHg) 760.0
2 |Intercept (b) 0.02773|Set Point Flow Rate ( X ) (ma/min) 1.133 r 0.99867262T\p 298.0
3 [Correlation Coefficient (r) 0.99995|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148

COMMENT

Andersen Instruments, Inc.

=2.751177x - 1.525101
IC (inch) Qstd-IC Y *

3.50

R?=0.996315

3.00

2.50

2.00

0.50

Qstd (m*/min)

0.00

Calibrated By Approved By

Field Environmental Division Manager
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 20 October 2024

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
S/N: 42C-601114773

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator APl Model 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Calibrate By

Environment: Temperature__ 255 _° Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.3 400.0 -1.7
NOx 0.1 0.0 0.1 396.4 400.0 -0.9
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
_ 450 1 393.3
) 400 400.0
e =
o 350 ___,—/.
S 300 =
E s //
[
% 200 / .........
& 150 /
100
50 {0:%
0
0.000 400.0
NO Reference Value (ppb)
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EMVIZ SEaVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 20 October 2024

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Environmental
S/N: 43C-71354-368

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator API MODEL 701
S/N: 1924

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity:_51  %RH

Calibrate By

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)

Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

500 -
450
393.4
400
~ —=® 4000
E 350 /V/
T 300 -
2 250 — N
§ 200 =
@ 150
100
50 40:1
o
0 0.0 400
Reference (PPB)
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EMVIR sSEavICE co. Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9433814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 20 October 2024

Instruments Information

Analyzer Type: CO Analyzer
Model: 300

Manufacturer API
SIN: 200-S

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/IN: 705 S0O2 Conc 55.11 PPM

ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
S/IN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Calibration Report

Humidity:_ 51 %RH

Calibrate By :

Zero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.3 45.0 1.7
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/I 45.0
40
s
& 30
= R
= =
Q
T 10
o./
° %02 44.25
Reference (PPM)
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ENVIR SERVICE CO,, LTD. ENVIR

\
42 RAMINTHRA 14 YEAK 9, THA RAENG, BANGKHEN, BANGKOK 10230 SERY|CE
TAX ID 0105555170865 O 2. D
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TEL 029435814-5 FAX 02-9438201 ENVIR SERVICE CO., LTD.

CALIBRATION CERTIFICATE
Certificate No.: 202305001

Date of issue : 26 May 23

Instrument Description : VOC Meter

Instrument Model : AQ VOC-V2

Instrument Serial No. : 14656

ID No. or Control -

Manufacture : E Instruments

Probe Description

Probe Model

Probe Serial : -

Customer Name : MET Co., Ltd.

Customer address ; 36/659 Moo 6 Bong Rak Phatthana,
Bang Bua Thong, Nonthaburi 11110

Total Page of Certificate 2 Pages

Receiving Date : 24 May 23

Parameter of Calibration Gas Calibration (SOBUTYLENE 103.13 PPM)

Condition Place : 42 Raminthra 14 Yeak 9, Tha Raeng,
Bangkhen, Bangkok 10230

Date of Calibration : 26 May 23

Calibration by Approve by

Technician Technician Manager
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ENVIR SERVICE CO,, LTD.

42 RAMINTHRA 14 YEAK 9, THA RAENG, BANGKHEN, BANGKOK 10230
TAX ID 0105555170865
TEL 029435814-5 FAX 02-9438201

CALIBRATION CERTIFICATE
Certificate No.: 202305001

—~ 4

ENVIR
V4%

SERVICE

usun tauwlis wwasia anm
ENVIR SERVICE CO. LTD.

Date of issue : 26 May 23

Standard References

Standard Reference No. Date
NITROGEN 99.999% (UHP) Cylinder No. 809804 15-4-25
ISOBUTYLENE 103.13 PPM Lot#GAP-248-100-2 April 10, 2025

Measured room conditions

Temperature :25°C Humidity : 51 %RH Pressure : 1010 mbra.

Calibration conditions

Gas Temperature : 21 °C

Calibration Check ( Before adjust)

Zero Span
GAS Reading Expected Drift Reading Expected
Value Value (ppm) Value Value Drift%
(lopm) (lopm) (lopm) (lopm)
Nitrogen 0.1 0.0 0.1 0.0 0.0 0.0
ISOBUTYLENE
100 PPM 0.1 0.0 0.1 110.4 103.1 -6.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Expected Drift Reading Expected
Value Value (ppm) Value Value Drift%
(oPm) (lopm) (lopm) (lopm)
Nifrogen 0.0 0.0 0.0 0.0 0.0 0.0
ISOBUTYLENE
100 PPM 0.0 0.0 0.0 104.1 103.1 -1.0




THAI METEOROLOGICAL  DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 11 March, 2024 Certification No. 111/24
Page : 1 of 2

Object i Weather Station

Manufacturer : Davis Instruments

Type : Weather Monitor Il|

Serial No. : WC10912A21

Customer : M E T Company Limited.

36/659 Moo 6 Bangrak Phtthana,
Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1011.6 hPa

NATIONAL STANDARD WIND TUNNEL

- Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Mechanical Engineer
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THAI METEOROLOGICAL LDEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 111/24

11 March, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = = = 0.9 0.10
3.02 z - = 2.7 0.32
5.00 - = - 4.9 0.10
7.00 - = = 6.7 0.30
9:02 - . = 8.9 0.12
11.01 = = = 10.9 0.11
13.01 = = = 13.0 0.01
15.01 = = 2 14.9 0.11
17.02 = z = 17.0 0.02
20.02 = . = 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180

Mechanical Engineer
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NIMT

Certificate of Calibration

Certificate No.  *  AA-2022-23
Issued by : Acoustics Laboratory
Acoustics and Vibration Group

Page 1 of 5 pages

MEASUREMENT ITEM : Sound Calibrator

MANUFACTURER : RION
MODEL/TYPE & NC=T75
SERIAL NUMBER : 34480442
CUSTOMER : MET Co., Ltd.

36/659 Moo 6, T. Bangrakphatthana,
A. Bangbuathong, Nonthaburi 11110

MEASUREMENT DATE 25 August 2023

The reported measurement result relates only to the measurand and applies only at the time of measurement.

The calibration resutls only marked with an asterisk * in this certificate are not included in the scope of accreditation.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence
of approximately 95%. This calibration certificate may not be reproduced other than in full except with the permission of the

Director of National Institute of Metrology (Thailand).

Reference Date Authorized Signatory Person in charge
AUVC132-01/23 25 August 2023

(Dr. Charun Yafa) (Sawitri Srisatjarak)

This certificate is consistent with the capabilities that are included in Appendix C of the MRA drawn up by the CIPM. Under the MRA,
all participating institutes recognize the validity of each other's calibration and measurement certificates for
the quantities, ranges and measurement uncertainties specified in Appendix C
(for details see http://www.bipm.org).

National Institute of Metrology (Thailand)

Ministry of Higher Education, Science, Research and Innovation
3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120, Thailand. Tel: (66) 2577 5100, Fax: (66) 2577 3659

75/7 Rama VI Road, Rachathewi, Bangkok 10400, Thailand. Tel: (66) 2354 3700, Fax: (66) 2354 3692
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NIMT

National Institute of Metrology (Thailand)

Continuation of Certificate of Calibration Number AA-2022-23

Page 2 of 5 pages

UNCERTAINTY OF MEASUREMENT

The stated uncertainty is the expanded uncertainty obtained by multiplying the standard
uncertainty by the coverage factor k=2. It has been determined in accordance with EA
publication EA-4/02 M:2013 “Evaluation of the Uncertainty of Measurement in Calibration™ and
JCGM 100:2008 “Evaluation of measurement data --Guide to the Expression of Uncertainty in
Measurement (GUM 1995 with minor corrections)”. The value of the measured lies within the
assigned range of value with a probability of 95 %.

Maximum-permitted
uncertainty of

Parameter Uncertantg measurement for a Unit
at SPL.94 dB o
coverage probability of
95%
1.Sound Pressure level 0.08 0.15 dB
2. Frequency 0.1 0.2 %
3. THD+N 0.1 0.5 %
TRACEABILITY

This certificate provides traceability of measurement to recognized national standards, and to the
realization of the International System of Units (SI).



ud National Institute of Metrology (Thailand)

NIMT
Continuation of Certificate of Calibration Number AA-2022-23 Page 3 of 5 pages

ENVIRONMENTAL CONDITIONS

Ambient condition in the laboratory are as follows :

Temperature : (23.0£1.0) °C
Pressure 0 (101.325 £1.500) kPa
Relative Humidity : (50.0 £15.0) %

Reference Condition : 101.325 kPa, 23.0 °C and 50.0 %RH.

Calibration Condition

Preconditionings : 16 hours at ambient conditions.
Measurement Conditions :  The average values during measurement are
(100.343 £ 0.036) kPa, (22.0 £ 0.3) °C and (53.0 +2.0) %RH

MEASUREMENT METHOD

The sound pressure level, frequency and total distortion of the sound calibrator was measured
using the reference microphone. The insert voltage technique was employed and the
measurement procedure was based on IEC 60942: 2017.

Reference Microphone
4180 serial n0.1395446

TABULATION OF RESULTS

The following tables give the calibration results and associated measurement uncertainties at
95% of confidence level. The calibration results of sound pressure level which quoted in dB with
reference to 20 pPa are corrected to the values under the reference environmental conditions.

The calibration results exclude the calibrator pressure correction but include the microphone
volume correction, which was obtained from the manufacturer instruction manual of the sound
calibrator, at the level of 0 dB.
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NIMT

National Institute of Metrology (Thailand)

Continuation of Certificate of Calibration Number AA-2022-23
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MEASUREMENT RESULTS

1. Sound pressure level

Note [ The deviated value is the absolute value of the difference between the measured

Specified sound
pressure level (dB)

Measured value
(dB)

Deviated value!"!
(dB)

Acceptance Limit™

(dB)

Microphone 4180 Serial No.1395446

94

94.15

0.15

sk (E25

value and the corresponding specified sound pressure level.

Note 2 - The acceptance limit is obtained from IEC 60942: 2017.

2. Frequency*

Note 3! . The deviated value is the absolute value of the difference in percent between the

lffeeqclfei:fy Measured value Deviated value® | Acceptance Limit"
(Hz) (Hz) (%) (%)
At the sound pressure level of 94 dB
1000 | 10000 | 0.0 | + 0.7

measured value and the corresponding specified frequency.

Note 4 The acceptance limit is obtained from IEC 60942: 2017.
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Continuation of Certificate of Calibration Number AA-2022-23

Page 5 of 5 pages

3. Total distortion + Noise*

Microphone 4180 Serial No.1395446

Measured value
(%)

Maximum total distortion +
Noise!® (%)

At the sound pressure level of 94 dB

0.2

2.5

Note b1

Note (61

The measured value is the total distortion, measured over the frequency

range from 20 Hz to 20 kHz.

The maximum total distortion + noise is obtained from IEC 60942: 2017.

End of Certificate of Calibration



ID LINE : IEC17025

3UINECE
=

C

.-),,u”ﬁm,
CCHMCSYINT
P =)

8)

0D '¥YELCH

w

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

\\\\\”l“/’l//
N \\:// 7,
N
il\\& 2

ANSI National Accreditation Board
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Certificate of Calibration

Certificate Number : SPR24010224-1

Customer

: MET CO.,LTD.

L
T ACCREDITED
AN
,’/ /_\ \\\
Dl W CALIBRATION AND
L DIMENSIONAL MEASUREMENT
Page: 1 of 3

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,

Nonthaburi 11110

Equipment Name

Sound Level Meter

Manufacturer ACO

Model 6236

Serial Number 76238

ID. Number N/A
Environmental Conditions

Ambient Temperature IR L .3°C

Relative Humidity

50 % * 15 %

Location of Calibration : In-Lab

Calibration Procedure . SP-CPE-04-01

Method of Calibration

Received Date 15 Jan 2024
Calibration Date 17 Jan 2024
Recommend Due Date o 17 Jan 2025
Date of Issue 18 Jan 2024

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibration Officer

( Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24010224-1

Reference Standards

MEASUREMENT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166

17 Feb 2024

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



TROLOGY SYSTEM ( THAILAND ) CO.,LTD.

\\ \I I”/ //
il\\\?/
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° ° i Il “\ DIMEN%?(%L&TE?:S?FR%MENT
Result of Calibration
Certificate Number : SPR24010224-1 Page : 3 of 3 |
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
UUC Reading Error )
Standard Uncertainty
Setti +
erng Fast Slow Fast Slow (%)
# 94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
UUC Reading Error )
Standard Uncertainty
Setti +
eHing Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
UUC Reading Error :
Standard Uncertainty
Setting (+)
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 1141 1141 0.1 0.1 0.15
Note :

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

=) - End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number : SPR24010224-3 Page: 1 of 3

Customer

. MET CO.,LTD.
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Nonthaburi 11110

Equipment Name

Sound Level Meter

Manufacturer ACO

Model 6236

Serial Number 76239

ID. Number N/A

Environmental Conditions

Ambient Temperature et 3 °C Received Date : 15Jan 2024
Relative Humidity 50% T 15 % Calibration Date © 17 Jan 2024
Location of Calibration : In-Lab Recommend Due Date © 17 Jan 2025
Calibration Procedure . SP-CPE-04-01 Date of Issue © 18 Jan 2024

Method of Calibration

This certifies that th

e above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are

certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibration Officer ( Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.0
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ANSI National Accreditation Board

e X ANSY Hatlona] AccrodTaton oo
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Calibration Report
3 Certificate Number : SPR24010224-3 Page : 2 of 3
Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
C Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Feb 2024

Traceability

This certification is traceable to the International System of Unit maintained at :
' TISTR - Thailand Institute of Scientific and Technological Research
5
b
(O]
o
é.)Lr
e

SP-FM-04-15 rev.0
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It of Calibrati
Result of Calibration \
Certificate Number : SPR24010224-3 Page : 3 of 3
Range : 94 114 dB Function : @1kHz
Select A Unit : dB
UUC Reading Error )
Standard Uncertainty
tti +
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
UUC Reading Error )
Standard Uncertainty
Setti =+
eHing Fast Slow Fast Slow (%)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
UUC Reading Error )
Standard Uncertainty
tti =+
Sotiing Fast Slow Fast Slow (+)
94 94.1 94 .1 0.1 0.1 0.15
114 114.1 114.1 0.1 0.1 045
Note :

=1

=4
v

~ =7

)'YLCRICSYINRUINECE MM

w0

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying

the standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

This Certificate is not certified for any commercial transaction.

- End of Certificate —

The result of calibration was found accurate as show on date and place of calibration only.

SP-FM-04-15 REV.0
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Calibratech Co.,Ltd. T el e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech- cal@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 67-200064-1 Page : 1 of 2

Submitted by : MET Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Model : AG285
Serial No. : 1122140126 ID No. : MET-EBO01/46
Capacity : 210 g Resolution : 0.00001g/81g, 0.0001g/210g
Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (25.5t025.8) °C
Relative Humidity : (59.8 to 60.7) %
Air Pressure  : 1012.0 mbar
Date of Received : 22 February 2024
Date of Calibration : 22 February 2024
Date of Issue : 23 February 2024
Calibrated by : Satja Sangkhum
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

ID No. Cert. No. Due Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)
Approv

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

I

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. ; ]

vovealibratech.co.th.

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200064-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8) (8 t (g
0.01 0.00001 0.000016
0.1 0.00001 0.000016
1 0.00000 0.000026
5 -0.00002 0.000043
10 -0.00002 0.000053
20 -0.00023 0.000071
50 -0.00029 0.00011
100 -0.0001 0.00021
150 -0.0004 0.00038
200 -0.0008 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.23

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E

0.00043 0.00018 -0.00024 -0.00015 0.00000 g

Repeatability Load test : 200 g
Stdev. : 0.000074 g

-00o -

AL-F0031-03
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Calibratech CO,Ltd NSC—T||—T|025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400619-1 Page : 1 of2

Submitted by : MET Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Refrigerator)
Manufacturer : Sanden Intercool Model : SRC-680SRTM
Range : N/A °C Resolution : 1 °C
Serial No. : SRC680201-1107-00165 ID No. : MET-RE 01/54
Environment : On site calibration was carried out at the Laboratory, MET Company Limited
Ambient Temperature : (29.0t0 30.0) °C
Relative Humidity : (55 to 60) %
Line Voltage ] (226.5t0228.2) V
Date of Received : 07 November 2023

Date of Calibration : 07 November 2023

Date of Issue : 11 November 2023
Calibrated by : Permpon Chanpu
Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe
ID No. Cert. No. Due Date Traceability
400046 & 400042  66-400453-1 31 Jan 2024 National Institute of Metrology Thailand (NIMT)

Approved b
Laboratory Manager
The Uncertainties are for a confidence probability of approximately 95%
(=] e ]
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. E
(5]

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400619-1 Page : 2 of 2

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber
| !7 W =058 m
o
P 2 pd 4 D =060 m
4 & o
1 3 H =135 m
3
9 Capacity = 0.47 m
o
H
H/2 8
8 °
L~
| W/2 56
I D/2 Som 120 .
. Front N
N W Ll
Test Setting Indicating
) Measured Temperature ( C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(“c)|  (rc) (°C) 1 2 | 3 (4| s | e] 7] 8709 (+°C)
3 2 2 3841 395 3.07 | 3.10 | 347 | 3.74 | 3.67 | 3.90 | 2.93 0.75
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) (°C) (°C) (°C) (°C) (°C)
3 2 2 1.09 0.17 1.31

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =2 ,

providing a level of confidence of approximately 95%

AL-F0031-03
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From fsight 1o Decone

Agitem Crosslab Start Up Services

Agilert Preventive Maintenance provides factory recommended service for your analytical instruments 1o assure
ERIRLNE OPEI QUL Qnu mie auvu LY W YUl JESunRs.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides everything you need to reduce unplanned downtima and keep your sysiams
operating at their peak. This checidist will be completed at the end of the service and provided to you as a recard
of the preventive maintenance activities.

- Agilent



e Customers should provide all necessary operating supplies upon request of the anginesr.

» A customer represeniative should be available 1o the engineer while performing the prevantive
rrainienancs procecuras.

= Any parts, not included in the Parts Lists section of this document, are not part of the
racommengea Praventive Maintenance service, nor are they includad in tha price of this samvice.

= If a system requires the use of exira or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additiona! costs.

Agiler ervices, please visit our websiie using the
foilowmg URL: m?g:s //wwew agilent. Qf:srmerws;pz‘adaﬁzs ‘crosslab-instrument- 3/

o The Agilent Community is an excellent place to get answers, collaboraie with others about
applications and Agilent products and find in-depth documenits and videos relevant to Agilent
technologies. Visit Fiips//community agilent com/welcame.

silent comy/

sifst

e To access Agilent University, visii hitn //www ag */ to ieamn about
training options, which include online, c§asssoom and onsite delivery. A training specialist can work
diractly with you 1o help determine your bast options.

i/ C

¥

s A useful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new §nstruments, and other vajuable information. Check out the

Resource Page here: hitps//www agilant com

e Need technical support, FAQs, supplies? - visit our Support Home page
http//www.agilent. com/search/support.

ree § =~ A
us/agne

& Videos about specific preparation a’equiremems for your &nstmment can be found by searching the

Agitent YouTubs channel at | e COm/ user
Revision: 2.01, issued: September 14, 2027
Agile Document Number: DODT3570 -7 o .
TF number: 44166.7567222222 Page /“" of ﬁgti&ﬁf

& Agllent Technologies, Inc. 2021



e Contact the custorner and ensure that all necessary supplies are available before the preveniiva
maintenancs visit.

= Only select those pages that relate to the system or moduia being servicad.

= Complete empty flelds with the relevant information.

« Complete the relevant checkboxes in the checklist using either a “X® or tick mark “v™.

= Check "Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.

« Complete the Preventive Maintenance service in the order of the tasks listed.

s Compiele the Service Review section togethar with the customar.

= Compilete the fields for page numbers at the foot of each selected page

e Compilete the total number of pages field in the Service Completion section

= Ask the customer to sign the Service Completion section including the customer’s and your

signature.

= Check for any active service nofes for this unit. if there are any applicable “Safety” or “Modification
Recommended” Service notes, plan to implement the changes on this unit before doing any
gualification service.

s Do not implement firmware updates, unless you get aporoval from the customer and ara sure that
they are compatible with the instrument control sofiware.

Revision: 2.01, Issued: September 74, 2021

Agile Document Number: DO073570 /j:, =1
DE numiber: 44166.7587222227 Page — of __
Aglfent Technologies, inc. 2027

- Agilent
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System Information

0 Check this box if an Instrument configuration report is attached Instead of complating the table

helow.
TN T ang A NG
instrurnent System Name and D !L,/?\i 7 ?Qyig ;j\ ;;g
instrument System Site and : - | L
Location “MeT Laberplory,
a
List System Component Product Numbers g:t e ierfaf Numbers of each
. A0 ST ‘”L‘»gﬁ/ 31 &
v Ghagen CINZ 7Bt
I PG PV T A
2 eugloA TV 20297+
-1/ . P o
3. &4 Sl4A CNZZ0430065
4.
5.
8
7.
B.
9.
10.
Preparation

@/ Discuss any specific issues with the customer before starting.

A Review the instrument logbook for recorded problerns and comments,

ri g _ Save instrument control settings before starting the procedure.

u;’_; Pertorm a genersal inspection of the system for cleantiness.

@ Check for proper instaliation of paris, assemblies, sensors eic.
i Check system for required installation of components, settings as defined by cumrent Service Notes.
%ﬁheck for required firmwars updates and verify with customars If they would like them Instalisd.

Rafare etartinn the fallnwing nrncerhiras recard the Netertor Qinnal Misini =) in the reaniie tahia i

the BC is turned OFF or in a service mode, comparing the detector cutpuls before and after the
service is not possibia.

Revision: 2.07, Issued: September 14, 2027

Aglle Document Number: DDG73570 Yy, o
DE number: 44166.7597222222 Page S of
Agllent Technologies, inc. 2027
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.y‘n/ P immbiome marsrmr morel Sommn Ham mmtsimr o iEoo

EH/ Open GC covers and vacuurmn/remove any dustfdebris. Pay pariicular atiantion to cooling Tans.
& inspest internal sennectors for proper contact angd placement. '

;IZ? Reconnect Power fo the GC. Power the GC on and varify the power on self-test passed.

T B T B = 2 L P

1 mpifes mssmin b mmnionm Fmmnios el Bssemn

E‘i/ Verify operation of all other fans - the inlet and EPC cooling fans.
2%/ Yerify oven intake/oulist flap assembly Is operating smoothly while hesting and cooling the ovs

T Do dmms dlam s ik vomemd Srmm mmrdrisdom m Filbme rrmimre b Bimimd e mimmm st by v Fimimn 58 Ts e SEn . Diesnvsoim e

User interfaces on units with thesa inlets: Split/Spiitiess Capillary (SSL), Multi-Mode inlet (MM,
Programmed Temperature Vaporizer (PTV), Volatiles interface (V1.

1f the inlet systam is used in Split Mode with viscous samples, inspect and clean the split vent tubs on
the inlet and fiush or replace the tubing between the inlet and the split vent trap.

For the inlets installed, perform inlet maintenance using the Maintenance procedure from the Browser

&

&

if the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sampla or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for

contarnination — clean as necassary.

M
®
>
L

4
[ﬂ« f;’

D LI e i e e

D/ Perform inlet pressure decay tesi(s) from the diagnostics screen on the Browser User intesface.
Facord if test passed or failed in the resuits table,

Note: If the PM is done in preparation for an Operational Qualification, then the pressure decay test
defined within that orotoco! can be used for the PM.

Revigion: 2.01, Issued: September 14, 2021
Agfle Document Number: D0013510 g 9 e
DE number: 44166.7597222222 Page /  of (o Agilent
© Agilent Technoiogies, inc. 2023
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Check atl cabimg and configuration settings between 5C, tray, and injeciors.
Ea/ VEGUUT OF rermove sy gusy, sspecialiv arcund fans,
Check operation of all fans.
_LCheck syringe for smooth plunger operation.
B Check for smooth gperation of the needls suppart — ¢lean if necessary

System
§d Purge the system with carrier flow for 15 minutes
Bzke oul the system, then restore the normal operaling conditions

After equilibration, checlt and record the post Pid detactor signal output values.

Mﬁesu!ts should be similer or lower than the detector culouts recorded prior to PM.
Perform & chemical checkout. I this is a routine PM, inject the customer’s sampia using the ALS ¥
applicable. This wili act as a final checkout of both the ALS and the GC.

Note: If the PM Service is performed prior fo a qualification service, then use the gualification procedure
as a guide for final instrument set up and checkout.

Revision: 2.01, Issued: September 14, 2021

Agile Document Number: D00135670

DE number: 44166.7597222722 Page
© Agilent Technologies, inc. 2021
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B I T,

Ef/ Record the Preventive Maintenance servics aciivily in the customer’s ?"ﬁu?éngﬁghG{)e(
é Update/reset ingtrumant mainienance countars as aporoprisie.
T Affix the PM sticker 1o the systam or instrument logbook based on the customer’s request
7. 4 Compiete the Servics Engineer Comments section if there are additional comments.

n;)// Fome e

FEZY RS . ......A-..-A-AL'... PR £ S vaws IR R SRR Y SO SRR T R g e |

if the instrument firmware was updated {EC&%’d the detaiis of the change in the Senvice Enginesr's
Comments box or if necessary, in the customer’s IQ records.

0

Describe Smart Aleris to the customer.
T ingtall Smart Aleris if requested.

&

PM Test Results Table

Supply the customer with a copy of the Smart Alerts flyer.

Back inlet pressure decay test

Test description Before PM Service | Afier PM Service
Front detector output if\[ // /ﬂr ﬁ; i? . 9
/ P
Back detector output g’\j/;’}/} NA
AUX 1 detector output ( {ff;i\r
5 /A
AUX 2 detector output N/
‘Test description Expected test result Aciuaf test result
Leak and Restriction Test after front inlet g
Pass 1273%]
N 147,
Leak and Restriction Test after back inlet Pass N ff’,; B
maintenance /. i
i eak and Restriction Test aftar front inlet Split Vent Pass
Trap replacement
{ eak and Restriction Test after back inlet Split Vent Pass
{fag repEceinent ’
Oa i
Front inlet pressure dacay test Sees
Qass

Revision: 2.01, Issued: Septernber 14, 2021
Agile Document Number: DOC13610

DE number: 44166.7597222222

© Agilent Technologies, inc. 2027
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PhE Parts List Table

Naote: The following Kits are recomimendad for caplifary and purged packad inlets. If this is & geners! P
and the customer has z preferred set of consumables, you may use the cusiomer's consumables.

Product or
model# where Quantity
Part description Part number used consumed
7
2Q Fanillan inier O L Sritece S00.AACT 8890 5C /\///Q
) ) ) ‘ 8830 6C 4
SSL Capiliary Inlet P kit, Split 5188-6436 i
S8L Capillary Ultra Inert Inlet Gold Seal 8890 GC W
with Washer 5190-6144 M-
SSL Capillary Uttra Inert inlet Splitless 8890 GC y
{ingr - Sinals taner with Glass Waonl &1 Q(%-‘?’)QQ - t - /\/Q"*
SSL Capiliary Ultra inert inlet Low 8830 GC o
Pressure Drop Split Liner - with Glass N A
Wool 5190-2295 v
8890 GC ,
PP inlet PM idt 5188-6498 lf\} / Q"
Solit vent tran PM ki sincle cartridae 8890 GC ,’\J}”@
{for MMI, PTV & VI} 5188-6495 N
8890 GC / /0
MM Cleaning Kit G3570-60820 - N/ &
- , 8890 GC N7
PTV Septumless Head Rebuild Kit 51829747 i
FITH Conntomtamn Linnd Taflam Mosidn msan nTan R {g"j&
Ignitor {glow plug) assembly with O- 8890 GC 4
fing 19231-60680
. . 8890 GC [ 7
FID Collector Rebuild/Cleaning Kit G1531-67000 Nvd-
] 8890 GC A
FID Collector Replacement Kit G1531-67001 4
8890 GC 4
Standard .07 T-nch FID Jet 5200-0176 |
Universa! .018-inch FID Jat 5200-0177 8890 GC ’s” ;‘r
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CAL

Caune CO.,Ltd. N—TlSl-TlS 25

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

| Certificate of Calibration
Certificate No. : 67-420045-1 Page : 1 of 2
Submitted by : M E T Company Limited

36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : pH Meter with electrode
pH meter
Manufacturer : Digicon Model : PH-235SD
Range : Otol4pH pH Resolution : 0.01 pH
Serial No. : AL.58184 ID No. : MET-PHI12/67
Electrode
Model : N/A Serial No. : TF 55306
Environment : Ambient Temperature : 25 +2) °C
Relative Humidity : (50 + 15 %

Date of Received : 25 April 2024
Date of Calibration : 30 April 2024
Date of Issue : 30 April 2024
Calibrated by : Permpon Chanpu

Calibration Method :  |n-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

ID No. Cert. No. Due Date Traceability
440001 23E1240 24 Mar 2025 National Institute of Metrology Thailand (NIMT)
2. Certified Reference Material (CRM)

pH Cert. No. Lot No. Exp. Date Traceability
4.008 61293328 944535 27 Nov 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by

Laboratory Manager

The Uncertainties are for a contidence probability of approximately 95%

=]

=
&

This ceritficate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

weve.calibratech.co.th.

AT-F0031-03


USER
Rectangle


CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate No. :

Result of Calibration :

UUC Condition As-Received :

Certificate of Calibration

67-420045-1

Good

Page : 2 of 2

Function : Electrical measurement
pH meter
Performing standard curve by Multiproduct Calibrator at pH (4,7) and (7,10)
Adjustment Curve Applied Voltage | Nominal Value UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) ( pH) [ mVv) (mV) (+mV)
177.4800 4 4.00 177 0 0.58
7 0.0000 7 7.00 0 0 0.58
0.0000 7 7.00 0 0 0.58
L -177.4800 10 10.00 -177 0 0.58
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7) and (7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) Gphla)
4.008 4.00 0.01 0.0097
B 6.986 7.00 -0.01 0.011
6.986 7.00 -0.01 0.012
7,10
9.997 10.00 0.00 0.014
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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Calibratech Co.,Ltd. Il .
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400032-1 Page : 1 of2

Submitted by : M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 100 °C Resolution : 1 °C
Serial No. :  N/A Immersion : Total
ID No. : MET-THO09/20

Environment : Ambient Temperature : 23 +2) °cC
Relative Humidity : (50 + 15) %
Line Voltage : (220 + 22) VAC

Date of Received : 18 January 2024

Date of Calibration : 20 January to 23 January 2024

Date of Issue : 23 January 2024

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001

based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400032-1

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
Ice point check : UUC* reading 0 ° C Standard reading 0.9089 “C
Standard Reading| UUC Reading Correction Uncertainty
(°C) (°C) (°C) (£°C)
10.9110 10 0.9 0.31
50.2241 50 0.2 0.31
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

Page : 2 of 2

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
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NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech -cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :
Calibration Method :

Certificate of Calibration

66-400650-1 Page : 1 of 2

M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110
Digital Thermometer with NTC Probe

Temperature Indicator

Manufacturer : Hanna Model : HI8424

Range : N/A Resolution : 0.1 °C
Serial No. : 06160185101 ID No. : MET-pHO08/64
NTC Probe

Model : HI7662 Sheath Material :  Stainless
Diameter : 3.5  mm. Length : 115 mm.
Serial No. :  09020C2N ID No. : MET-pHO08/64

23 + 2) °C
(50 + 15) %
(220 + 22) VAC

Ambient Temperature :
Relative Humidity

Line Voltage

16 November 2023

22 November 2023

22 November 2023

Chortip Samchusri

This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)
ID No. Cert. No. Due Date
400001 TT-0016-22 07 Feb 2024

2. Standard Digital Thermometer

Traceability
National Institute of Metrology Thailand (NIMT)

1D No. Cert. No. Due Date Traceability
400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%
ElfEE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. :

wew.calibratech.co.th.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400650-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Function : Temperature measurement
Immersion Depth|Standard Reading| UUC Reading Correction Uncertainty
( mm.) (°C) (°C) (°C) (+°C)
100 10.0040 10.0 0.0 0.11
100 30.0052 30.0 0.0 0.11
100 49.9966 50.0 0.0 0.11
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =2,

providing a level of confidence of approximately 95%
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For the Better

Optima8000
Preventive Maintenance Report

Company Name: MET Company Limited.

Instrument Location: 36 659 Soi Mu Ban Monwadi Park 6,

Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 1111(
Instrument Serial No.: 07851407053C

Date:  17-May-2024



ICP-OES/Optima8000 Preventive Maintenance (PM)

Company Name: MET Company Limited.
fddress . Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11110
(Instrument Location):
Serial Number: 07851407053C PM Number: 20f2
Customer Name K. Sasi
. . . Sasithon Telephone Number: 065 850 0726
(if applicable):
Service Engineer K. Chayanan Service Order WO0-02718019
Name: Number:
Date PM Performed: 17-May-2024 Next PM Due Date: 17-Nov-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.5 A January 2018 .
Y PerkinEl
Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Optima8000 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElImer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 1 of 6




Component List

Component / Specific Model Serial # Configuration Notes
Optoma8000 078S1407053C Winlab V 5.5.0.0714
S10 Autosampler
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity

(if applicable)

09995098 Air Filter-Spectrometer N/A

N077520 Air Filter-RF Generator N/A

09992731 Axial Window N/A

B0810377 Radial Window N/A

N0770438 O-ring kit, injector support adapter N/A

N0780437 O-ring kit, torch N/A

Additional Reagents and Standards Required for PM

Part Number
(if applicable)

Description Quantity

Batch/Lot # Expiration Date:
(MM/YY)

N0691579

Multi-Element Standard
(N069-1579 diluted 10X)

61-176CRX1 Jun-2025

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

61-023CRX1 Feb-2025

ICP-OES/Optima8000 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

Ask customer about unit’s performance since last visit.

Check incoming AC line voltage under load for proper levels and grounding.

Is the instrument operational?

2. Mechanical:

Inspect and clean all fans and filters.
Inspect and replace torch components and necessary.

Torch Components Replaced: [1Yes ONo
If yes, list components replaced:
Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: BlYes CNo
If yes, list tubing replaced:

Inspect the peristaltic pump for proper operation.
Check and adjust if necessary, the external nitrogen, argon shear gas and wa

ter supply pressures.

Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

Check the shear gas nozzle for blockages and proper, uniform flow.
Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

Perform preventative maintenance on the chiller as required. Make the customer aware of the importance

of maintaining the chiller fluid level and filter replacement.
Drain air compressor surge tank.
Clean exterior of instrument.

ICP-OES/Optima8000 Preventive Maintenance (PM)

Page 3 of 6




3. Electrical:

Visually inspect all PC boards for cleanliness and signs of corrosion.
Check all RF generator and spectrometer power supply voltages.

B Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
Check the RF generator status screens.
Check the function of all interlocks.

Spectrometer:
Check the spectrometer status screens.
Check for proper function of all motors from the Motor Control window.

4. Optical:

Check the neon lamp for proper operation.

Ensure that neon initialization passes at power up.

Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [lYes HINo

B Perform the Initialize Optics routine from the Spectrometer Control window.

Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

Insure the Dark Current measurement (Detector Calibration) passes at initialization.

Check the shutter home sensor position.

Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necessary.

Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ClYes BINo
Radial Window Replaced: ClYes EINo

5. Post PM Performance Tests:
Perform View Align.

5.1 Spectral Resolution:
Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.006 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.015 Passed

ICP-OES/Optima8000 Preventive Maintenance (PM) Page 4 of 6




5.2 Precision:

Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.93 Passed
Mg 280.856 %RSD <1 % 0.54 Passed
Mg 285.207 %RSD <1 % 0.59 Passed
Ba 455.403 %RSD <1 % 0.60 Passed
5.4 Mn BEC:

Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 26192 563282.9
Mn 257.610 Axial 1,000 ppb 28033.4 17544427
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 26192000 537090.9 19.56 <30 PPB Passed
Axial 28033400 1726409.3 16.23 <30 PPB Passed
6. Review:

Review with the customer PM work performed.

Discuss recommended customer supplied materials to have on hand.
Attach PM sticker.

ICP-OES/Optima8000 Preventive Maintenance (PM)

Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Optima8000

have been completed.

This ICP-OES/Optima8000 Passes Fails (] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinEImer Representative: Date:
(DD-MMM-YYYY)
Authorized Customer Representatjye: Date:
17-May-2024
(DD-MMM-YYYY)

ICP-OES/Optima8000 Preventive Maintenance (PM)

Page 6 of 6
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : SP23016
Pages 10f3

Calibration Certificate

qulipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer : S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : ORGANIC LABORATORY 1V
Ambient Temperature: ( 25.0+5) 8E
Relative Humidity : (484+25) TG
Received Date : 30 AUGUST 2{_)23
Calibration Date : 30 AUGUST 2023
Date of Issue : 31 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
A gl R ey CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01,ASTM E925-02

Condition of this result of calibration :
1. Certified reference materials

Material Ref. type Cell serial No. Cert. No.  Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Iodide solution - KI1-0701-001 CI-0090-22 08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology,NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
Matesial Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) (nm) _ (nm) + (nm) Factor
EE 278.3 0.17 0.16 2.00
361.25 361.3 0.05 0.16 2.00
RM-HL 467.82 ' 468.0 0.18 0.16 2.00
536.56 536.6 0.04 0.16 2.00
640.50 6404 -0.10 0.16 2.00
740.09 7400 -0.09 0.16 2.00
=T 864.94 865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
pake norls o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :30f3

Result of calibration : Photometric Accuracy

(Without adjustment)
M tarisi Wavelength Filter S/N Nominal Certified UUC* Reading Error Uncertainty k

(nm) Absorbance (A) Absorbance (A) (A) +(A) Factor

29360 1.0 1.0517 1.0564 0.0047 0.0031 2.00

5 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0032 2.00

5_:" 29381 8.5 0.5416 0.5429 0.0013 0.0032 2.00

= 20360 1.0 0.9821 0.9849  0.0028 . 0.0030 2.00

< 546.1 29914 0.7 0.6961 0.6961 0.0000 0.0030 2.00

£ 29381 0.5 0.5073 0.5073 0.0000 0.0030 2.00

% 29360 1.0 1.0222 1.0244 0.0022 0.0030 2.00

_ 590.0 29914 0.7 0.7237 0.7234 -0.0003 0.0030 2.00

g 29381 0.5 0.5361 05360 -0.0001 _ 0.0031 .  2.00

2 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00

635.0 29914 0.7 0.6910 0.6910 0.0000.  0.0030 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

Ma terial Wavelength Solution Certified UUC* Reading Error Uncertainty k

(nm) (mg/1) Absorbance (A) Absorbance (A) (A) |  £(A) Factor

E 20 0.2422 0.2462 0.0040 0.0101 2.00

§ 40 0.4866 0.4900 0.0034 0.0115 2.00

§ 235.0 60 0.7414 0.7390 -0,0024  0.0068 2.00

E 80 0.9858 0.9871 0.0013 0.0093 2.00

= 100 1.2442 1.2480 0.0038 0.0087 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0111 3.9564
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor £,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-TS12-04-4-020664
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Certificate of System Qualification
GC-0Q + GCMS-0Q

Agilent CrossLab Compliance Services

System ID: GC_MS03_52_CN10925120

Organization Name: S.P.S. Consulting Service Co Ltd

Organization Location: 7 Soi Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok 10900
Date: March 29, 2024 3:10:17 PM

EQP Name: AgilentRecommended , AgilentRecommended

EQP Revision: GC.02.50, GCMS.02.50

Overall Qualification Status: Pass

System Inspection and Basic Safety and Operation

Name: 17890

Setpoint Status: IPass

Overall System Inspection and Basic Safety and Operation Test Status

Pass

Inlet Pressure Decay

Name 7890
Front SSL
Setpoint Status: Pass j
Pressure: 25.0 I psi
Pressure Change: -0.4 psi /5 minutes
Agilent Recommended: |>= -2.0 and |<= 10.5 I

Overall Inlet Pressure Decay Test Status

Pass l

Inlet Pressure Accuracy

Name: 'L7890 1
Front SSL

Date: March 29, 2024 3:10:17 PM

System ID: GC_MS03_52_CN10925120
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Agilent CrossLab Compliance Services

Setpoint Status: lPass

l

Setpoint

Inlet Pressure:

Actual

Accuracy: 0.1 psi
Agilent Recommended: |<= 1.2
Overall Inlet Pressure Accuracy Test Status
Pass
Inlet Pressure Accuracy
Name: ITBQO
Back SSL
Setpoint Status: [Pass }
Setpoint Actual
Inlet Pressure: psi psi
Accuracy: 0.1 psi
Agilent Recommended: i<= 1.2
Overall Inlet Pressure Accuracy Test Status
Pass
Detector Flow Accuracy
Name: 17890
Front FID
Setpoint Status: IPass I
Flow Type: Fuel
Setpoint: 30.0 mL/min Measured Flow: mL/min
Accuracy: 0.1 mL/min
Agilent Recommended: [<= 100 % setpoint ( miimin )

Limit is percentage of setpoint or 0.5 mi/minute, whichever is largest.

Date:
System ID:

March 29, 2024 3:10:17 PM
GC_MS03_52_CN10925120
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Agilent CrossLab Compliance Services

Measured Flow: mL/min

mL/min

Setpoint Status: |Pass

Flow Type: Oxidizer

Setpoint: 400.0 mL/min
Accuracy: 15.0
Agilent Recommended: |<= 10.0

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

% setpoint ( ml/min )
|

Setpoint Status: I Pass

Flow Type: Makeup

Setpoint: 25.0 mbL/min Measured Flow: 25.1 mL/min
Accuracy: 0.1 mL/min

Agilent Recommended: |<= 10.0 % setpoint ( E_:! mi/min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Overall Detector Flow Accuracy Test Status

Pass

GC Oven Temperature Accuracy

Name: 7890 |
Setpoint Status: Pass l
Zone: Oven
Setpoint/Actual

Temperature: 230.0 ]230.3 G
Accuracy: 0.8 °C
Agilent Recommended: >= |-1.0 % setpointin K ( |-5.0 °C )

<= 11.0 % setpoint in K ( 15.0 °C )
Date: March 29, 2024 3:10:17 PM
System ID: GC_MS03_52_CN10925120
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Setpoint Status: Pass
Zone: Oven
Setpoint/Actual
Temperature: 100.0 {1015 %
Accuracy: 1.5 °G
Agilent Recommended: >= 1.0 % setpoint in K ( [-3.7 °C )

<= 1.0 % setpoint in K ( |37 C. )

Overall GC Oven Temperature Accuracy Test Status

Pass

GC Oven Temperature Stability

Name: Iﬁﬁo

Setpoint Status: iPass

Setpoint/Average
Temperature: [100.0 |101 5333 | o
Stability: 0.1 °C
Agilent Recommended: [<= 0.5

Overall GC Oven Temperature Stability Test Status

Pass

Scouting Run

Tested Combination1 Front SSL ! Front FID
Manual Injection

Name: [Not applicable

Setpoint Status: lCompleted

Injection Volume on Column: |1.0 uL

Overall Scouting Run Status

Completed

Noise and Drift

Tested Combination1 Front SSL | Front FID
Date: March 29, 2024 3:10:17 PM

System ID: GC_MS03_52_CN10925120
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Name: LTBQO

Setpoint Status: ’Pass

Base Signal: l1 6 pPA
ASTM Noise Drift
counts counts/Hr
455.77 2406.08

Agilent Recommended: <= |768.00 <= 119200.00

Status: Pass Pass

Overall Noise and Drift Test Status

Pass

Signal to Noise

Tested Combination1 Front SSL / Front FID

Manual Injection

Name: ITBQO

Setpoint Status: lPass

Signal to Noise: 616220

Agilent Recommended: >= 300000

Overall Signal to Noise Test Status

Pass

Log Amp

Tested Combination2 Back SSL / External sQ

Name: |597sc |

Setpoint Status: LPaas J

Overall Log Amp Test Status

Pass

RFPA

Date: March 29, 2024 3:10:17 PM
System ID: GC_MS03_52_CN10925120
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Tested Combination2 Back SSL | External sQ

Name: ,59750

Setpoint Status: Pass

Amu: 1050 miz Drift After Five Minutes: RFPA Voltage:
5 mV 493 mV

Agilent Recommended: |>= -100 and |<= ]100 | ]<= 1100

Overall RFPA Test Status

Pass ]

Tune EI

Tested Combination2 Back SSL | External sQ

Name: |5975C

Setpoint Status: IPass

Filament:

Setpoint Status: IPass

Filament: D

Overall Tune El Test Status

Pass

Signal to Noise El

Tested Combination2 Back SSL | External sQ

Name: 15975c

Source: |El - Inert } Filament: ‘:I

Setpoint Status: IPass J

Signal to Noise: 831

Agilent Recommended: Ii= 160

Date: March 29, 2024 3:10:17 PM

System ID:

GC_MS03_52_CN10925120
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Source: [EI - Inert ] Filament: D
Setpoint Status: lPass |
Signal to Noise: 1696

Agilent Recommended: l>= 160

Overall Signal to Noise El Test Status

Pass
Date: March 29, 2024 3:10:17 PM
System ID: GC_MS03_52 CN10925120
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name

Tested Combination1

Injection Technique
Inlet

Detector

LTM Included?

Tested Combination2

Injection Technique

GC_MS03_52_CN10925120

Agilent Technologies

7890

Manual Injection
Front
Front

No

Manual Injection

Agilent CrossLab Compliance Services

Inlet Back
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (uL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G3440A
Serial Number CN10925120
Firmware Revision A.01.10.3
Oven Type Standard

Date: March 29, 2024 3;10:17 PM

System ID: GC_MS03_52_CN10925120
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Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Inlet 2

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Detector 1

Manufacturer
Name

Type
Adapter

Control Type

Agilent Technologies

7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

7890

SSL

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7890

FID

Capillary

Electronic Pressure Control (EPC)

Agilent CrossLab Compliance Services

Location Front
Makeup Gas Nitrogen

Detector 2
Manufacturer Agilent Technologies
Name Mass Spectrometer
Type Mass Spectrometer
Location External

Date: March 29, 2024 3:10:17 PM

System ID: GC_MS03_52_CN10925120

Page 9/18



© 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Mass Spectrometer 1

Manufacturer Agilent Technologies
Type sSQ

Name 5975C

Serial Number UsS91732743
Firmware Revision 5.02.07

High Vacuum System Turbo Pump
Scouting Run Standard OFN Std

MS EIl Source 1

Manufacturer Agilent Technologies
Source Type El - Inert
Number of filaments 2

Date: March 29, 2024 3:10:17 PM

System ID: GC_MS03_52_CN10925120
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Mr.Phuwanai Yoktragul

Logged On User Name: phuwanai.yoktragul@agilent.com

Signature Creation Date: March 29, 2024

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material.

Date: March 29, 2024 3:10:17 PM
System ID: GC_MS03_52_CN10925120
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User Name: phuwanal.yoktragul System Id: GC_MS03_52_CN10925120

Report Generated by Hostname: 5CG9217CJG Print Date: March 29, 2024 3:10:19 PM

OQHW24MAR29_S.P.S Transaction log :

Time Transaction Activity Type of Transaction Optional Information

State Performed

March 29, 2024 11:59:34  Audit SessionCreated  Session None

AM

March 29, 2024 11:59:34  Start Configuration Session None

AM

March 29, 2024 11:59:34  Audit Entitlement Licensing User is FieldEngineer and

AM does not require an unlock
code

March 29, 2024 12:04:.03  Audit Eqploaded Session EQP details for primary

PM technique [Gc] -
File path:
[ProtocolPacks/Ge/Configurat
lons/02.50/Gc.02.50.eqp],
EQP File Name:
[Ge.02.50.egp), EQP Name:
[AgilentRecommended],Proto
col Revision :[Gec.02.50]
EQP details for hyphenated
technique [GcMs) -
File path:
[ProtocolPacks/GcMs/Config
urations/02.50/GecMs.02.50.e
qp], EQP File Name:
[GcMs.02.50.eqp], EQP
Name:
[AgilentRecommended]

March 29, 2024 12:04:07 End Configuration Sesslon None

PM

March 29, 2024 12:04:11  Start Qualification Session oQ

PM

March 29, 2024 12:04:11  Start Execution System Inspection and Basic ~ None

PM Safety and Operation - 7890: -

Qualitative Test - No setpoints
associated
Page 1/7

Date:
System ID:

March 29, 2024 3:10:17 PM
GC_MS03_52_CN10925120
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User Name: phuwanai.yoktragul System Id; GC_MS03_52_CN10925120
Report Generated by Hostname: 5CG9217CJG Print Date: March 29, 2024 3:10:19 PM
OQHW24MAR29_S.P.S Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
March 29, 2024 12:04:33 End Execution System Inspection and Basic Run Count: 1
PM Safety and Operation - 7890: -
Qualitative Test - No setpoints
associated
March 29, 2024 12:04:35  Start Execution Inlet Pressure Decay - Front None
PM SSL: - Pressure Controlled Inlet
- 8:25.0 psi - L: >= -2.0 psi and
<= 0.5 psi
March 29, 2024 12:09:21  End Execution Inlet Pressure Decay - Front Run Count : 1
PM SSL: - Pressure Controlled Inlet
-5:25.0 psi - L: >=-2.0 psi and
<= 0.5 psi
March 29, 2024 12:09:23  Start Execution Inlet Pressure Accuracy - Front None
PM SSL: - Pressure Controlled Inlet
-S:25.0 psi-L: <= 1.2 psi
March 29, 2024 12:09:59 End Execution Inlet Pressure Accuracy - Front Run Count: 1
PM SSL: - Pressure Controlled Inlet
-5:25.0psi-L: <= 1.2 psi
March 29, 2024 12:10:02  Start Execution Inlet Pressure Accuracy - Back None
PM SSL: - Pressure Controlled Inlet
-5:25.0psi-L:<=1.2psi
March 29, 2024 12:10:44 End Execution Inlet Pressure Accuracy - Back Run Count: 1
PM SSL: - Pressure Controlled Inlet
= 8:26.0 psi-L: <= 1.2 psi
March 29, 2024 12:10:47  Start Execution Detector Flow Accuracy - Front None
PM FID: - Type : Fuel - S: 30.0
mL/min - L: <= 10.0% setpoint
March 29, 2024 12:11:04 End Execution Detector Flow Accuracy - Front  Run Count: 1
PM FID: - Type : Fuel - S; 30.0
mL/min - L: <= 10.0% setpoint
March 29, 2024 12:11:07  Start Execution Detector Flow Accuracy - Front None
PM FID: - Type : Oxidizer - S: 400.0
mL/min - L: <= 10.0% setpoint
Page2/7

March 29, 2024 3:10:17 PM
GC_MS03_52_CN10925120

Date:
System ID:
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User Name: phuwanal.yoktragul System Id: GC_MS03_52_CN10925120
Report Generated by Hostname: 5CG9217CJG Print Date: March 29, 2024 3:10:13 PM
OQHW24MAR29_S.P.S Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
March 29, 2024 12:11:27 End Execution Detector Flow Accuracy - Front Run Count : 1
PM FID: - Type : Oxidizer - S: 400.0
mbL/min - L: <= 10.0% setpoint
March 29, 2024 12:11:30  Start Execution Detector Flow Accuracy - Front None
PM FID: - Type : Makeup - S: 25.0
mbl/min - L: <= 10.0% selpoint
March 29, 2024 12:11:48 End Execution Detector Flow Accuracy - Front Run Count : 1
PM FID: - Type : Makeup - S: 25.0
mL/min - L: <= 10.0% setpoint
March 29, 2024 12:11:51  Start Execution GC Oven Temperature None
PM Accuracy - 7890: - Temperature
:Oven - S:230.0°C-L:>=-1.0
AND <= 1.0 % setpoint in K
March 29, 2024 12:15:21  Audit Data GC Oven Temperature Manual Data Entry
PM Accuracy - 7890: - Temperature
: Oven - 8: 230.0°C - L: >=-1.0
AND <= 1.0 % setpointin K
March 29, 2024 12:15:23 End Execution GC Oven Temperature Run Count : 1
PM Accuracy - 7890: - Temperature
: Oven - S:230.0°C-L: >=-1.0
AND <= 1.0 % setpointin K
March 29, 2024 12:15:27  Start Execution GC Oven Temperature None
PM Accuracy - 7890: - Temperature
: Oven - S: 100.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K
March 29, 2024 12:20:21  Audit Data GC Oven Temperature Manual Data Entry
PM Accuracy - 7890: - Temperature
: Oven-S: 100.0°C -L: >=-1.0
AND <= 1.0 % setpointin K
March 29, 2024 12:20:23 End Execution GC Oven Temperature Run Count : 1
PM Accuracy - 7890: - Temperature
:Oven - 8: 100.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K
Page 3/7

March 29, 2024 3:10:17 PM
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Date:
System ID:
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User Name: phuwanai.yoktragul System Id: GC_MS03_52_CN10925120
Report Generated by Hostname: 5CG9217CJG Print Date: March 29, 2024 3:10:19 PM

0OQHW24MAR29_S.P.S Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed

March 29, 2024 12:20:25  Start Execution GC Oven Temperature Stability None

PM - 7890: - Temperature : Oven -

8:100.0°C-L:<=0.5°C

March 29, 2024 12:44:37  Audit Data GC Oven Temperature Stability Manual Data Entry
PM - 7890: - Temperature : Oven -
S: 100.0°C - L: <= 0.5°C

March 29, 2024 12:44:39 End Execution GC Oven Temperature Stability Run Count: 1
PM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C

March 29, 2024 1:42:18 PM Start Execution GC Scouting Run - Manual None
Injection, Front SSL, Front FID:
- Part of System Preparation -
No limits associated

March 29, 2024 1:42:57 PM Audit Data GC Scouting Run - Manual Data files Path :
Injection, Front SSL, Front FID: D:\0Q2024\SC_FID_29MAR
- Part of System Preparation-  24.D\FID1A.ch
No limits associated

March 29, 2024 1:43:19 PM End Execution GC Scouting Run - Manual Run Count : 1
Injection, Front SSL, Front FID:
- Part of System Preparation -
No limits associated

March 29, 2024 1:43:23 PM Start Execution Noise and Drift - Front FID: - None
Detector FID -L (Noise): <=
0.10 pA - L (Drift): <= 2.50

pA/hour
March 29, 2024 1:43:52 PM Audit Data Noise and Drift - Front FID: - Data files Path :
Detector FID - L (Noise): <= D:\0Q2024\ND_FID_29MAR
0.10 pA - L (Drift): <= 2.50 24.D\FID1A.ch
pA/haur
March 29, 2024 1:44:04 PM End Execution Noise and Drift - Front FID: - Run Count : 1

Detector FID - L (Noise): <=
0.10 pA - L (Drift): <= 2.50
pA/hour

Paged4/7

Date: March 29, 2024 3:10:17 PM
System ID: GC_MS03_52_CN10925120
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User Name: phuwanai.yoktragul System Id: GC_MS03_52_CN10925120
Report Generated hy Hostname: 5CG9217CJG Print Date: March 29, 2024 3:10:19 PM

OQHW24MAR29_S.P.S Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 29, 2024 1:44:08 PM Start Execution Signal to Noise - Manual None

Injection, Front SSL, Front FID:
- Detector FID - L:>= 300000

March 29, 2024 1:44:21 PM Audit Data Signal to Noise - Manual Data files Path :
Injection, Front SSL, Front FID: D:\OQ2024\SN_FID_29MAR
- Detector FID -L:>=300000 24.D\FID1A.ch

March 29, 2024 1:45:04 PM End Execution Signal to Noise - Manual Run Count : 1
Injection, Front SSL, Front FID:
- Detector FID - L: >= 300000

March 29, 2024 1:45:11 PM Start Execution Log Amp - 5975C SQ: - Source: None
El - Inert

March 29, 2024 1:47:53 PM End Execution Log Amp - 5975C SQ: - Source: Run Count : 1
El - Inert

March 29, 2024 1:48:00 PM Start Execution RFPA - 5975C 8Q: - Source: El None
- Inert

March 29, 2024 1:56:35 PM End Execution RFPA - 5975C SQ: - Source: El Run Count: 1
- Inert

March 29, 2024 1:56:54 PM Start Execution Tune El - 5975C SQ: - Source: - None

El - Inert Filament 1 (Qualitative
- No setpoinis associated)

March 29, 2024 1:57:14 PM End Execution Tune El - 5975C SQ: - Source: - Run Count : 1
El - inert Filament 1 (Qualitative
- No setpoints associated)

March 29, 2024 1:57:18 PM Start Execution Tune El - 5975C SQ: - Source: - None
El - Inert Filament 2 (Qualitative
- No setpoints associated)

March 29, 2024 1:57:38 PM End Execution Tune EI - 5875C SQ: - Source: - Run Count : 1
El - Inert Filament 2 (Qualitative
- No setpoints associated)

Page5/7
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User Name: phuwanai.yoktragul System Id: GC_MS03_52_CN10925120
Report Generated by Hostname: 5CG9217CJG Print Date: March 29, 2024 3:10:19 PM
OQHW24MAR29_S.P.S Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
March 29, 2024 1:57:41 PM Start Execution Signal to Noise EI - Liquid None
Injection, Back SSL, SQ: -
Source: El - Inert using
Filament 1 - L: >= 160
March 28, 2024 2:23:41 PM Audit Data Signal to Noise El - Liquid Data files Path :
Injection, Back SSL, sQ: - DASN_F1_29MAR24.D\DAT
Source: El - Inert using AMS
Filament 1 - L: >= 160
March 29, 2024 2:24:06 PM Audit Data DataManager DataManager was in a data
verification state but the user
chose to start over
March 29, 2024 2:24:17 PM Audit Data Signal to Noise El - Liquid Data files Path :
Injection, Back SSL, SQ: - D:ASN_F1_29MAR24.D\DAT
Source: El - Inert using ASIM.MS
Filament 1 - L: >= 160
March 29, 2024 2:26:21 PM End Execution Signal to Noise EI - Liquid Run Count : 1
Injection, Back SSL, SQ: -
Source: El - Inert using
Filament 1 - L: >= 160
March 29, 2024 2:46:52 PM Start Execution Signal to Noise EI - Liquid None
Injection, Back SSL, SQ: -
Source: El- Inert using
Filament 2 - L: >= 160
March 29, 2024 2:47:11 PM Audit Data Signal to Noise El - Liquid Data files Path :
Injection, Back SSL, SQ: - D:ASN_F2_29MAR24.D\DAT
Source: El - Inert using ASIM.MS
Filament2 - L: >= 160
March 29, 2024 2:48:12 PM End Execution Signal to Noise E| - Liquid Run Count : 1
Injection, Back SSL, SQ: -
Source: El- Inert using
Filament 2 - L: >= 160
March 29, 2024 2:48:24 PM End Qualification Session oQ
March 29, 2024 2:48:24 PM Start Reporting Session None
Page6/7
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User Name: phuwanal.yoktragul

Report Generated by Hostname: 5CG9217CJG

OQHW24MAR28_S.P.S Transaction log :

System Id: GC_MS03_52_CN10925120
Print Date: March 29, 2024 3:10:19 PM

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 29, 2024 3:08:03 PM Audit Reporting Session Report Generated :
Certificate
March 29, 2024 3:09:20 PM Audit Reporting Session Report Generated : Report
Page7/7

Date:
System ID:
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