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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date
onitimeesinninsdousiug
aules Start Time 10:05 AM
Sampler Number TSP No.14 Transfer Standard Type Orifice Stop Time 10:10 AM
Motor Serial Number BL-14 Calibrator Model TE-5025A
Recorder Serial Number Calibrator Serial Number Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (x) aN (y) [Temparature] Barometric Start Stop.
No. | Pressure Drop Across Orifice (inH,0)| (A O(pa,pm‘)(n_d,yw” Qstd = (1/m)[(A-b)] | Sample Flow Rate Indication | |C = I[(Pa/P,,,)(T, (‘,TS)J“’ Pressure Meter Meter
Positive | Negative [ AH,0 (m’/min) (inch) (K =°C+279 (mmHg)
5 15 31 1.73692 089325 14 1.38 305.0 757.0
7 2.5 5.1 222784 1.14981 20 1.97 305.0
10 3.7 3.7 74 268358 1.38799 33 326 305.0
13 92 299222 1.54929 41 404 305.0
18 68 68 13.6 363805 1.88681 5.43 305.0
Linear Regresstion Y ONX: Y=mX + b Average 3050
7
1 [Slope (m) 191345 Linear Equation r 882 760.0
2 [intercept (b) 0.02773Set Point Flow Rate (X ) (m’/min) 1133 r 0.9893533|Tyrp 298.0
3 |Correlation Coefficient (r ) 0.99995|Final Set Flow Rate = (1) 0| (PalPstd)(Tstd/Ta) 0973192407
Result =(PalPstd)*(Tstd/Ta) "0, 0.986505148
COMMENT
Andersen Instruments, Inc.
. y = 4.241086x - 2.608837
IC (inch) Qstd-IC
R? = 0.987041
8.00
7.00
6.00
5.00
4.00 PVl
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 2.00 220 2.40 2.60

Calibrated By

(Mr.Jirayut Seehabut)
Field Environmental

Approved By

(Mr.Jarung Jamnongbut)

Division Manager

Sampler Location Date March 23, 2024
anfmsasdnnnsdauioue
Anadles Start Time 1:15 PM
Sampler Number Transfer Standard Type Orifice Stop Time 1:20 PM
Motor Serial Number Calibrator Model TE-5025A
Recorder Serial Number Calibrator Serial Number Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) () (oY) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) | [AH,0(Pa pbmmﬂwﬁﬂ‘ 21 Qstd = (1/m)[(A-b)] |sample Flow Rate Indication | |C = \[(pa/pw)(m,ra)]‘ ? Pressure Meter Meter
Positive | Negative [ AH,0 (m*min) (inch) (K =°C+273)| (mmHg)
5 12 12 24 1.52829 0.78422 0.7 0.69
7 18 1.8 36 1.87176 0.96372 1.0 0.99
10 23 23 46 2.11582 1.09127 12 1.18
13 26 2.7 53 227111 1.17242 13 1.28
18 28 28 56 2.33450 1.20555 14 1.38
Linear Regresstion Y ON X : Y=mX + b Average
1 [Slope (m) 1.91345|Linear Equation psia(mmHg) | 760.0
2 |intercept (b) 0.02773|Set Point Flow Rate ( X ) (ma/mm] 1133 r 0.993852605Ty7p I 298.0
3 |Correlation Coefficient () 0. Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(PalPstd)*(Tstd/Ta)"0.5 0986505148
COMMENT
Andersen Instruments, Inc.
) y = 1.585579x - 0.549566
IC (inch) Qstd-IC
R? = 0.996068
2.50
2.00
1.50
1.00 —
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

Calibrated By

(Mr.Jirayut Seehabut)

Field Environmental

Approved By

(Mr.Jarung Jamnongbut)

Division Manager
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| Analyzer Performance Test

Calibrated Date: 23 March 2025

Instruments Information

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

Manufacturer Thermo Environmental
SIN: 601114773

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

SIN: 705 802 Conc 55.11 PPM

ZERO AIR Genearator API Model 701 CO Conc 4,535 PPM
SIN: 1924

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 _°

Humidity:__ 51 %RH

Calibration Check ( Before adjust )

v

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (Ppb) (ppb) (ppb) Drift%
NO 041 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
o ® 3933
g 400 400.0
S 350
g
? 300
3
« 250
5
= 200
S
£ 150
100
50 -+
0
0.0%0 400.0
NO Reference Value (ppb)

p o aw s ¢ da o w
ENVI= UITHN 18U IIT 10T IA DINA

SERVICE . . )
—— 42 TIHBUNTT 14 1o 9 LUV ILTT AU njanm 10230 ]ﬂT?TTm 02-9435814-5 T‘ﬂiﬂﬁ 02-9438201

uivm Ldulad v S

ENVIR SERVICE :o.n_ra.‘ 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 23 March 2025

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100A SIN: 193

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 S02 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C Humidity:_51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 3934 -1.7
After’ 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart

500
- 3934
400.0

350 Py
300
250
200
150
100
50 0.1

Reading (PPB)

400
Reference (PPB)

Calibrate By :
Mr.PASAGORN SAMOL
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i ENVIR SERVICE CO., LTD. D Tel£02920 14589 Fax: 02920 1460 E-mail £ met j@yahoo.com
SERQVICE -
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230 TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

ENVIR SEIVICE CO.ALTO.

‘Sampler Location Date M
wivnaiuneus Start Time
|Sampler Number TSP No.16 Transfer Standard Type Orifice Stop Time
Motor Serial Number BL6 Caliorator Model Te-5025A
. . Recorder Serial Number Galirator Serial Number 1 porson Wi Jirayut
Calibration Test
Plate (Delta H) (A) (X) o) (Y) Temparature Barometric Start Stop
X No. Pressure Drop Acros: AHO(PaP, )T, Tal] | Qstd = (Um)[(Ab)] | Sampie Flow Rate Incication 1C = I[PalP, )T el Pressure Meter Meter
Calibrated Date: 04 February 2025 Certificate No. 021/24 e | e | Ao (i (o) ke | (mmie)
) B X = 22 146901 075324 11 100 3050
Instruments Information 7 18 36 187917 096750 16 158 2030
Manufacturer : YOUNG Instrument — Type : four blade helicoid propeller 1 o o0 2o e 2 e
_— 13 36 72 265755 137438 28 277
Model : 05103 Serial Number : Logger 14091 ) 50 100 313195 162231 36 357
Linear Regresslion Y ON X Y=mX+ b Average 3030 7580
Environment : Temperature__25.5 °C Humidity:__ 51 %RH - — |
2 Intercept (b ) Point Flow Rate (X ) (m’/min) 1133 r 0.989353324 Ty 298.0
3 Correlation Coefficient (r ) )5 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 $/N 91563 — T es pemee
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board COMMENT
N.I.S.T. Test Reference Number 731/241460
‘Andersen Instruments, Inc.
: Ultrasonic Anemometer Model DA-650-3TV  (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586) JAPAN QUALITY ASSURANCE ORGANIZATION 1C (ineh) Qstd-IC y = 2.863823x - 1.118326
R? = 0.997055
6.00
Standard HOOK GAGE NO 1425 TESTED ANEMOMETER
Ultrasonic 5.00
Anemometer [ Pressure Vacuum Pressure Pressure | Correction | Velocity Correction
m/sec inches inches hPa hPa hPa m/sec m/sec
1.00 - - - - - 0.9 0.10 400
3.02 - - - - - 2.9 0.12 548
5.04 - - - - - 4.9 0.14 300
7.03 - - - - - 6.8 0.23 [
9.01 - - - - - 8.8 0.21
11.03 - - - - - 10.7 0.33 200
13.01 - - - - - 12.6 0.41
15.03 - - - - - 14.6 0.43 1.00 21
17.05 - - - - - 16.6 0.45
20.02 - - - - - 19.5 0.52 000 Qstd (m*/min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 220 240
Wwind Aloft Plotting Board.
US. DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRECTION TESTED WIND DIRECTION Deviation Result
0 0 0 Pass
90 90 0 Pass
180 180 0 Pass
270 270 0 Pass
Calibrate By : Approve by :
MR. KITTISAK JANSANGWATTANA MR. PASAGORN SAMOL
Calibrated By Approved By ...

Field Environmental Division Manager
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V3N 181 8 7 i MET C
36/659 13 6 A.UTNIAILT 0.010IM0e 9. uuME 11110
36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel 102920 1458-9 Fax ;02920 1460 E-mail : met_jj@yahoo.com
PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT e R T
NI UIEN DU IIT 1HDIIA DINA
Sampler Location Date March 23, 2025 (e \
Wianuiuneug Start Time 20 PM SERVICE - oo «
S 42 TINBUNMTT 14 180 9 1IN ALY ATANE 10230 InTin 02-9435814-5 TnTanT 02-9438201
Sampler Number PM-10 No.2 Transfer Standard Type Orifice Stop Time 25 PM P ~elrai
Y —— e P—— p— Ervim SEavIcE co. i, 42 Raminthra 14 veak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-0435814-5 Fax : 02-0438201
Recorder Serial Number - Calibrator Serial Number Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (x) (n ) Temparature | Barometric | Start Stop | Anal yzer Performance Test
No. | Pressure Drop Across Oriice (inH,0) | [AH,0(Pa/P (T, yTa)] | Qstd = (1/m)[(A-b)] | Sample Fiow Rate Indication | G = I[(PalP (T yTa)]'* Pressure Meter Meter Calibrated Date: 23 March 2025
Positive | Negative | AH,0 (m’/min ) (inch) (°K = °C+273) (mmHg) .
- Instruments Information
5 18 18 38 1.88165 0.96889 1 1.09 303.0 7600 Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Thermo Environmental
7 29 29 5.8 2.38837 1.23371 1.9 1.88 303.0 760.0 Model: 42C SIN: 72706374
10 45 2.0 297514 1.54037 29 288 303.0 760.0 , ,
Calibration System
13 57 1.4 3.34841 1.73544 38 377 303.0 760.0 . .
— Calibrator Unit Standard Gas
I i 144 376529 196227 0 456 050 600 Dilutor Model Dasibi Model 5008 NO Conc 46.05 PPM
Linear Regresstion Y ON X:Y=mX +b Average 303.0 760.0 SIN: 705 S02 Conc 46.01 PPM
? ZERO AIR Genearator API Model 701 CO Conc 4,487 PPM
1 |[Slope (m) 1.91345|Linear Equation r 7|Psta(mmHg) 760.0 SIN: 1924 Cylinder number CC507080
2 |intercept (b) 0.02773|Set Point Flow Rate (X ) (m’/min) 1.133] r 0.9750523Tyre 298.0 Expire Date: 23 Jul. 2025
3 [Correlation Coefficient (1) 0.99995|Final Set Flow Rate = (1) 0|  (PaPsta)(TstdiTa) 098349835 Environment: Temperature__255 _°C Humidity:_ 51 _%RH
Result C=(PalPstd)"(Tstd/Ta)~0.5 0991714853
Calibration Check ( Before adjust )
COMMENT Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
Andersen Instruments, Inc.
NO 0.1 0.0 0.1 395.2 400.0 -1.2
NOx 0.1 0.0 0.1 400.0 400.0 0.0
X Qstd-IC y = 3555907 - 2.448249
IC (inch) S R~ 099462 Calibration Check ( After adjust )
7.00 Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
6.00 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
5.00
Single Point Calibration Chart
Y
4.00 ©) :Zz > 400.0
z
o 350 "
T 300
3
- o
» 2
S 200
s
£ 150
200 100
50
0
0.0%0 4000
1.00 k2 NO Reference Value (ppb)
Qstd (m*/min; .
0.00 @ ) Joe Cp=
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 Calibrate By : Mr. Pasagorn Samol
fa
Calibrated By Approved By
Field Environmental Division Manager
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Analyzer Performance Test

Calibrated Date: 23 March 2025

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C SIN: 335003719

Manufacturer Thermo Environmental

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 8§02 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Calibration Test

Calibrated Date: 23/3/2025

Instruments Information
Manufacturer : YOUNG Instrument
Model : 40C

Environment : Temperature__25.5

NATIONAL STANDARD WIND TUNNEL
: HOOK GAGE NO 1425

Certificate No. 024/24

Type : four blade helicoid propeller
Serial Number : Logger 309018964
°’C Humidity:_ 51 %RH

: Thermal Anemometer 642 S/N 91563
: Wind Aloft Plotting Board

N.I.S.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV  (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586) JAPAN QUALITY ASSURANCE ORGANIZATION

Environment: Temperature_ 255 °C Humidity:_51  %RH

Calibration Report

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
400
350 ’,y—"' 400.0
300
250
200
150
100
50 0.1

Reading (PPB)

Reference (PPB)

Calibrate By :

Standard HOOK GAGE NO 1425 TESTED ANEMOMETER
Ultrasonic
Anemometer | Pressure Vacuum Pressure Pressure | Correction | Velocity Correction
m/sec inches inches hPa hPa hPa m/sec m/sec
1.00 - - - - - 0.9 0.10
3.02 - - - - - 2.8 0.22
5.04 - - - - - 4.9 0.14
7.03 - - - - - 6.8 0.23
9.01 - - - - - 8.8 0.21
11.03 - - - - - 10.7 0.33
13.01 - - - - - 12.6 0.41
15.03 - - - - - 14.4 0.63
17.05 - - - - - 16.5 0.55
20.02 - - - - - 19.4 0.62

Wind Aloft Plotting Board.

US. DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRECTION TESTED WIND DIRECTION Deviation Result

0 0 0 Pass

90 90 0 Pass

180 180 0 Pass

270 270 0 Pass
Calibrate By : Approve by :
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

»
3

V3N 180 8 i i

CO.LTD.
36/659 11 6 A.UTNMAL 0.1NNTIMeY . wumfE 11110

Nontaburi 11110

36/659 Moo 6 Tambol Bangrakpattana  Amphur Bangbuatong

Tel : 02920 1458-9 Fax: 02920 1460 E-mail : met_jj@yahoo.com

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date March 23, 2025
vianihumedlidi Start Time 10:05 AM
Sampler Number TSP No.8 Transfer Standard Type Orifice Stop Time 10:10 AM
Motor Serial Number BL-08 Calibrator Model TE-5025A
Recorder Serial Number Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (n (Y) Temparature| Barometric Start Stop
No. | Pressure Drop Across Oriice (inH,0) [ [AH,0(PalP)(T,/Ta)]* | Qstd = (1/m)[(A-b)] [Sample Flow Rate Indication| IC = I[(Pa/P,,,)(T ,/Ta)]"” Pressure Meter Meter
Positive | Negative | AH,0 (mfmin) (inch) (K = °C+273] (mmHg)
5 15 15 3.0 1.70868 087849 3 1.28 3050
7 25 25 50 2.20589 113834 20 1.97 305.0
10 8.0 2.79026 1.44374 29 2.86 3050
13 5.2 104 318138 1.64815 a7 365 3050
18 6.8 68 136 3.63805 1.88681 4.44 3050
Linear Regresstion Y ON X: Y=mX + b Average 3050
z
1 |[Slope (m) 1.91345|Linear Equation r Pstd(mmHg) 760.0
2 [intercept (b) 3[set Point Flow Rate (X ) (m’imin) 1.133] r 098935332 Ty 298.0
3 [Correlation Coefficient (1) Final Set Flow Rate = (1) 0|  (PalPstd)(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta) 0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y = 3.151155x - 1.567671
IC (inch) Qstd-IC
R?=0.995648
7.00
6.00
5.00
4.00
3.00
.
2.00 L¢
*
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 Approved By

Field Environmental

Division Manager

Sampler Location Date March 23, 2025
vinhuvesldiiy Start Time 12:40 PM
Sampler Number PM-10 No.6 Transfer Standard Type Orifice Stop Time 12:45 PM
Motor Serial Number HVL-06 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (X) (n (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) | [AH,0(Pa/P.,)(TTa)) | Qstd = (1/m)[(A-b)] | Sample Fiow Rate Indication | IC = I[(Pa/P 4, )(T,Ta)]'* Pressure Meter Meter
Positive | Negative | AH,0 (m’/min)) (inch ) (°K = C+273)| (mmHg)
5 1 30 1.70868 087849 11 1.09
7 26 52 2.24958 116117 14 1.38
10 38 38 76 271961 1.40682 22 247
13 5.4 5.4 10.2 315064 1.63209 27 266
18 66 13.2 358415 1.85864 34 335
Linear Regresstion Y ON X: Y=mX + b Average
7
1 [Slope (m) 91345 Linear Equation r 0.997347 [ Pstd(mmHg) 760.0
2 |intercept (b) 3[set Point Flow Rate (X ) (m’imin) 1.133 v 0.9986726| Ty 298.0
3 |Correlation Coefficient (1) Final Set Flow Rate = (1) o  (Pa/Pstd)(Tstd/Ta) 0973192407
Result C=(PalPstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y = 2.378699x - 1.169457
IC (inch) Qstd-IC
R? =0.975299
5.00
4.50
4.00
3.50
-
3.00
ad
2.50
2.00
1.50
i
1.00 =
0.50
Qstd (m*/min)
0.00

Calibrated By

Approved E

Field Environmental

Division Manager
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| Analyzer Performance Test

Calibrated Date: 23 March 2025

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

| Model: 40

Manufacturer ECOTECH
SIN: E020040

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

SIN: 705 802 Conc 55.11 PPM

ZERO AIR Genearator AP| Model 701 CO Conc 4,535 PPM
SIN: 1924

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 _°

Humidity:__ 51 %RH

Calibration Check ( Before adjust )

Calibrate By : I

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 041 0.0 0.1 397.6 400.0 -0.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
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 3076
g 400 400.0
z
o 380 /-
T 300
3
250
5
= 200
S
£ 150
100
50 -+
0
0.0%0 400.0
NO Reference Value (ppb)

e
ENVIR
SERVICE

uivm Ldulad v

ENVIR SERVICE CO.. LTD.

S

aw s ¢ da o w
UITHN 18U IIT 10T IA DINA

42 TIEUNTT 14 180 9 11T T AL ngamma 10230 Tnadn 02-9435814-5 Tnaens 020438201

_‘ 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9435814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 23 March 2025

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Environmental

SIN: 71354368

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
SIN: 705

ZERO AIR Genearator API MODEL 701

SIN: 1924

NO Conc 55.47 PPM
S02 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

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 3934 1.7
After’ 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500
a0 -
— 400.0
o 350 =
£ 300
2 250
§ 200
3
€ 150
100
50 101
0
0 00 400
Reference (PPB)

Calibrate By :
Mr.
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ENVIR SERVICE CO., LTD.

o. Lo

42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
o9 Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

4
VAR ENVIR SERVICE CO., LTD.

SEXVICE 42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230

Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

CALIBRATION TEST REPORT FOR Partisol® Model 2000-H Air Sampler

Calibrated Date: 05 April 2024
Calibrated Due on: 04 April 2025

Instruments Information

Report No:

PM-202404002

Instrument used for calibration [STD]

Description : Thermo Scientific Partisol FRM Description
2000 Air Sampler for PM-2.5
Model : 2000i-D Model :
Sample flow control and reporting : 5 - 18 L/min Range :
Serial No. : 200/D2 01151103 Serial No. :

Environment : Temperature__255 _°C

: Flow Meter

BIOS DryCal DC-Lite

DCL-M REV. 1.08

200 ml/min - 20 L/min

1519

Humidity:_ 51 %RH

Calibration Report

Calibrated Date:

Instruments Information
Manufacturer
Model

Environment :

NATIONAL STANDARD WIND TUNNEL
: HOOK GAGE NO 1425

: YOUNG Instrument Type :
1 40C Serial Number :

Calibration Test

23/3/2025 Certificate No. 022/24

four blade helicoid propeller
Logger 428003082
Temperature__25.5 °C Humidity:_ 51 %RH
: Thermal Anemometer 642 S/N 91563

: Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV  (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586) JAPAN QUALITY ASSURANCE ORGANIZATION

Set Flow Current Flow Actual Flow
Filter [ Instument| Instument reading Reference standard |Flow Offset | Flow Span
(L/Min) (L/Min) (L/Min)
16.7 16.6 16.7 0.0078 1.0000
17.5 17.2 17.4 0.0078 0.9180
47 mm. 15.8 15.8 15.7 0.0078 0.9534
18.3 18.3 18.3 0.0078 0.9540
15.0 15.0 15.1 0.0078 0.9633

19.0
18.0
17.0 __===::=-=‘:::::\
16.0
15.0
14.0
13.0
12.0

Instrument Reading (I/min)

16.7 17.5

--@--Set Flow
Instrument
(L/Min)

Calibration Curve for Flow test

15.8 18.3

-=-@--Current Flow

Instrument reading

(L/Min)

15.0

Calibrate By :

Approve by :

M

Standard HOOK GAGE NO 1425 TESTED ANEMOMETER
Ultrasonic
Anemometer | Pressure Vacuum Pressure Pressure | Correction | Velocity Correction
m/sec inches inches hPa hPa hPa m/sec m/sec
1.00 - - - - - 0.8 0.20
3.02 - - - - - 2.8 0.22
5.04 - - - - - 4.9 0.14
7.03 - - - - - 6.8 0.23
9.01 - - - - - 8.8 0.21
11.03 - - - - - 10.7 0.33
13.01 - - - - - 12.6 0.41
15.03 - - - - - 14.4 0.63
17.05 - - - - - 16.5 0.55
20.02 - - - - - 19.3 0.72

US. DEPARTMENT OF COMMERCE WEATHER BUREAU

Wind Aloft Plotting Board.

WIND DIRECTION TESTED WIND DIRECTION Deviation Result

0 0 0 Pass

90 90 0 Pass

180 180 0 Pass

270 270 0 Pass
Calibrate By : Approve by : (

MR. F
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V3N 181 8 il $1fa MET CO.LTD.

Tel : 02920 1458-9 Fax: 02920 1460 E-mail : met_jj(

36/659 W 6 AN 0.01911IN09 0. uUM[F 11110

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110

yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

CALIBRATION TEST REPORT FOR Partisol® Model 2000-H Air Sampler

Calibrated Date:
Calibrated Due on:

17 April 2024
16 April 2025

Instruments Information

Report No:

PM-202404004

Instrument used for calibration [STD]

Description : Thermo Scientific Partisol FRM Description : Flow Meter
2000 Air Sampler for PM-2.5 BIOS DryCal DC-Lite
Model : 2000 Model : DCL-M REV. 1.08
Sample flow control and reporting : 5 - 18 L/min Range : 200 ml/min - 20 L/min
Serial No. : 200FB2 12201102 Serial No. : 1519
Environment : Temperature__255 _°C Humidity:_ 51 %RH
Calibration Report
Set Flow Current Flow Actual Flow
Filter [ Instument| Instument reading Reference standard |Flow Offset | Flow Span
(L/Min) (L/Min) (L/Min)
16.7 16.6 16.6 0.0084 0.9992
17.5 17.3 17.4 0.0084 0.9351
47 mm. 15.8 15.8 15.8 0.0084 0.9544
18.3 18.3 18.2 0.0084 0.9534
15.0 15.0 15.0 0.0084 0.9686
Calibration Curve for Flow test
190
£ 180
< 170 _o==2270s
g) . .‘==—‘ \tgi‘\\
E 16.0
$ 150
o
2 14.0
g 130
=]
120
= 16.7 17.5 15.8 18.3 15.0
--@--Set Flow -=-@--Current Flow
Instrument Instrument reading
(L/Min) (L/Min)
L —
Calibrate By : Approve by :

ME

Sampler Location Date March 23, 2025
Wnndndlasgeimunasu Start Time 9:45 AM
Sampler Number TSP No.6 Transfer Standard Type Orifice Stop Time 950 AM
Motor Serial Number BL-06 Calibrator Model TE-5025A
Recorder Serial Number Calibrator Serial Number 1 Person Seehabut
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (in,0) | [AH,0(PalP)(T,,/Ta)] | Qstd = (1/m)[(A-b)] | Sample Flow Rete Indication | IC = I[(Pa/P,,)(T.,/Ta)]"* Pressure Meter Meter
Positive | Negative | AH,0 (m’imin) (inch) (*K=°C+273)[  (mmHg)
5 13 13 26 1.59069 081683 05 0.49 305.0 757.0
7 50 220589 1.13834 15 1.48 757.0
10 9.0 295952 153220 23 227 757.0
13 6.2 6.2 124 347384 1.80099 34 3.06 757.0
18 80 80 16.0 3.94602 204776 40 3.95 305.0 757.0
Linear Regresstion Y ON X: Y=mX + b Average 305.0 757.0
7
1 [Slope (m) 1.91345|Linear Equation r 0.992656 |Pstd(mmHg) 760.0
2 [intercept (b) 73Set Point Flow Rate (X) (m’/min) 1.133) v 0.996321233 Ty 298.0
3 |Correlation Coefficient (1) 95 |Final Set Flow Rate = (1) 0 (PalPstd)*(Tstd/Ta) 0973192407
Result C=(Pa/Pstd)*(Tsld/Ta) 0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
. y = 2.695068x - 1.705041
IC (inch) Qstd-IC
R?=0.991192
6.00
5.00
4.00 -
3.00
.
2.00
S
1.00
74
Qstd (m*/min)
0.00
000 020 040 060 080 100 120 140 160 180 200 220 240 260 280

Calibrated By

Field Environmental

Approved By

Division Manager
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V3HN 181 8 i 15 MET CO.LTD.
36/659 13 6 A.UTMTALT 0.0107IN09 2. uUME 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 T R T
ENVIR UIEN DU IIT 1HDIIA DINA
Sampler Location Date March 23, 2025 (72 3
Wnndnilsigaiamnann Start Time 2:05PM SERVICE - oo . N
= 42 TINBUNTT 14 100 9 1IN T0T T IVALTNUM AZANTE 10230 ITnTrnn 02-9435814-5 TnTaT 02-9438201
Sampler Number PM-10 No.7 Transfer Standard Type Orifice Stop Time 2:10PM P ~elrai
Y —— o ES—— p— Ervim SEavIcE co. i, 42 Raminthra 14 veak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-0435814-5 Fax : 02-0438201
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Plate (Delta H) (A) (x) (1 () Temparature | Barometric | Start Stop | Analyzer Performance Test
No. | Pressure Drop Across Orifice (nH,0) | [AH,0(PalP,)(T/Ta))" | Qstd = (1/m)[(A-b)] | Sample Flow Rate Indication | IC = I[(Pa/P (T Ta)) Pressure |  Meter Meter Calibrated Date: 23 March 2025
Positive | Negative |~ AH,0 (m’Imin) (inch) (K = °C+273 (mmHg) Instruments Information
5 14 14 28 165074 084821 09 089 305.0 Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Thermo Environmental
7 1.9 2.0 39 1.94819 1.00366 1.3 1.28 Model: 42C SIN: 72706371
10 24 25 49 218372 1.12676 19 1.87 R R
- Calibration System
13 37 37 74 268358 1.38799 24 237 . .
Calibrator Unit Standard Gas
B 4 90 296992 155220 o2 318 Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
Linear Regresstion Y ON X : Y= mX + b Average SIN: 705 S02 Conc 55.11 PPM
z ZERO AIR Genearator AP| Model 701 CO Conc 4,535 PPM
1 |[Slope (m) 1.91345|Linear Equation r Psid(mmHg) 760.0 SIN: 1924 Cylinder number EB0129027
2 |intercept (b) 0.02773|Set Point Flow Rate (X ) (m’/min) 1.133 r 0.9966474 T, 298.0 Expire Date: 29 Oct. 2027
3 [Correlation Coefficient (1) 95 Final Set Flow Rate = (1) 0|  (ParPstd)(Tstd/Ta) 0973192407 Environment: Temperature__255 _°C Humidity:_ 51 _%RH
Result C=(PalPstd)*(Tstd/Ta)"0.5| 0986505148
Calibration Check ( Before adjust )
COMMENT Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
Andersen Instruments, Inc.
NO 0.1 0.0 0.1 3934 400.0 -1.7
NOx 0.1 0.0 0.1 396.7 400.0 -0.8
. Qstd-IC y = 3.167196x - 1.822726
C (inch) S 0074758 Calibration Check ( After adjust )
5.00 Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
4.50
NO 0.0 0.0 0.0 400.0 400.0 0.0
400 NOX 0.0 0.0 0.0 400.0 400.0 0.0
3.50
Single Point Calibration Chart
K2
3.00 450 3934
o 400
3
2.50 2 %0
i ? 300
3
I3 250
2.00 S
S %‘ 200
£ 150
1.50 100
50
1.00 0500
: > 0.0% 400.0
NO Reference Value (ppb)
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 Calibrate By
Calibrated By Approved By
Field Environmental Division Manager
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
P Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th
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erevia seavice

Analyzer Performance Test

Calibrated Date: 23 March 2025

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer ECOTECH
Model: 50 SIN: E020050

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 8§02 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C Humidity:_51  %RH

Calibration Report

Calibration Test

Calibrated Date: 08 August 2024 Certificate No. 049/24

Instruments Information
Manufacturer : YOUNG Instrument Type :
Model : 05103 Serial Number : Logger 30904801

four blade helicoid propeller

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

NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV  (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586) JAPAN QUALITY ASSURANCE ORGANIZATION

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
400
350
300
250
200
150
100

50 0.1

Reading (PPB)

Reference (PPB)

Calibrate B)

Standard HOOK GAGE NO 1425 TESTED ANEMOMETER
Ultrasonic
Anemometer | Pressure Vacuum Pressure Pressure | Correction | Velocity Correction
m/sec inches inches hPa hPa hPa m/sec m/sec
1.00 - - - - - 0.9 0.10
3.02 - - - - - 3.0 0.07
5.04 - - - - - 4.8 0.22
7.03 - - - - - 6.8 0.23
9.01 - - - - - 8.8 0.21
11.03 - - - - - 10.7 0.33
13.01 - - - - - 12.7 0.31
15.03 - - - - - 14.4 0.63
17.05 - - - - - 16.5 0.55
20.02 - - - - - 19.3 0.72

Wind Aloft Plotting Board.
US. DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRECTION TESTED WIND DIRECTION Deviation Result

0 0 0 Pass

90 90 0 Pass

180 180 0 Pass

270 270 0 Pass
Calibrate B \pprove by :

MFR
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Calibration certificate Kalibrier-Zertifikat

Object
Gegenstand
Manufacturer
Hersteller

Type description
Typ

Serial no.

Serien Nr.
Inventory no.
Inventar Nr,

Test equipment no.
Prifmittal Nr.
Equipment no.
Equipment Nr.
Location
Standort

Customer
Auftraggeber

Customer ID no.
Kunden Nr.

Order no.

Auftrags Nr.

Date of calibration
Datum der Kalibrierung

Control Unit t350 Measuring Box testo 350
TESTO SE & Co. KGaA TESTO SE & Co. KGaA
0632 3511 0632 3510

64477010 64499052

15776378 15777153

MET COMPANY LIMITED; 36/859 Village No.6
Bangrak Phatthana Subdistrict,

Bang Bua Thong District

TH-11110 Nonthaburi Province

1031994
12345108 / 0520 0055

15.05.2024

Date of the recommended re-calibration
Datum der empfohlenen Rekalibrierung

Conformity statement
Konformititsaussage

15.05.2025
Pass

of was
of the reference, the uncertainty of the method and the
"confidence level 50°.

5645477

101 vie-
wing. All the necessary measured data can
be found on this calibration certificate.

Hiermit bestitigen wir, dass das durchfh-
renda &in
nach SO 9001:2015, sawis DIN EN ISOEC

17025:2018 eingefihrt hat. Die Urkunden fin-
Sle auf Die fir die Ka-

werden regelmiBlg kalibriert und sind rilck-
fiihrbar ml' dla natlmalen MNomale der Phy-
o tall (PTE)

Deutschiands oder auf andera nationals Nor-
male. Wo keine nationalen Normale existie-
ran, emspricht das Mesaverfahren den der-
zelt gilitigen technischen Regeln und Nor-
msn. Die far deserl Vorgang angsfertigte
werden.

Alleu'!m'damchan Msmuhun sind in diesem
Kalibrier-Zertifikat augedistet.

wmwwmamm«mmmmmumhmm

dﬂlﬂl'

s made fo the decision nie

Dis erweiteris Messunsicherhail wurda nach EA-4/02 M:2022 mit einer Uberdeckungswahrscheiniichkeit von etwa 5% berechnat und anthiilt die Uinsicherheit
50

dar dos sowiedle L des Prifiings. Die Konformitstsaussage erfoigt nach der gsreg
This may not b ther than in full except with the parméssion of the issuing certificates g
and seal are not valid.
Dieser darf nur werden, Auszige oder A g der des
ums. Kalibrierschaine ohne Unterschrift und Stempal haben keine Giitighait.
Seal Stempal Supervisor Fach twortlicher nician

Martin Férderer

Calibration certificate Kalibrier-Zertifikat

5645477

ﬂ'ncellbvatonwas carriedoutbycom
Die Kalibrierung erfolgte durch Vergleichsmessung mit kalibrierten

measurement with calibrated test gases.
Priifgasen.

(20...60) % RH % rF

2) o
o " Zuigssige uncertainty (k-2
libriergegenstand “ G Abwelchung? Messunsicherheit (k=2)
ppm Vol--% ppm Vol.-% ppm Vol.-% ppm Vol.-% ppm Vol.-%
co
100,6° - 99 - -16 - =11 - 33 == pass
401,0° - 402 - 1.0 - +21 - 84 pass
700,0° — 703 - 3.0 - £36 - 14,4 = pass
NO
150,2° - 148 - 22 | - +8 | - 40 | - pass
3009 = 208 e 2 | e £16 | — 69 | - pass
NO2
100,4° a— 88,3 - -1,1 [ - +51 | -— 320 | == pass
502
97.9' — 9 — 19 [ - £6 | - 35 | - pass
co2
- 16,9709 - 16,99 — | o.20 — | =048 — | oas0 pass
— 38,50 — 38,12 — | 038 — | =109 — | 0775 | pass
02
- 0,00 - 0,07 — 0,07 — =021 — 0,027 pass
= 2.52° 5 2,56 i 0,04 — +0.21 — 0,055 pass
&= 5.01° - 5,09 - 0,08 - +0.21 - 0,102 pass
geméB
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Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200293-1 Page : 10f2

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

Equipment : Electronic Balance
Manufacturer : Sartorius Model : BSA2245-CW
Serial No. : 35090472 1D No. : MET-EB 02/60
Capacity : 220 g Resolution : 0.0001 g

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (2591026.2) °C
Relative Humidity ~ : (32.61045.5) %
Air Pressure  : 1007.0 mbar

Date of Received : 20 August 2024

Date of Calibration : 20 August 2024

Date of Issue : 21 August 2024

Calibrated by : Akaradath Thippichai

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

1D No, Cert. No. Due Date Traceability
E261-E2624 CO2232088 08 Nov 2024 National Institute of Metrology ( Thailand), (NIMT)
Approved b

The Uncertaintics 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.

Calibratech Co.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Ral, Pakkred, Nonthaburi 11120 SA-ERATION L0a%

Calibratech Co.,Ltd.

7/106-7 Moo 2, h 3 Rd, B: d, Pakkred, 111120

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

Certificate of Calibration

Certificate No. : 67-200293-1

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Departure of indication from nominal value

Page : 20f2

Nominal Value Correction Uneertainty
(2) (g T (g
0.05 0.0001 0.00012
(18} 0.0001 (L00012
0.5 00001 0.00013

| 0.0000 0.00013
5 0.0000 0.00013
10 0.0000 0.00013
50 L0001 0.00015
100 (L0000 0.00020
150 0.0000 0.00038
200 0.0001 0.00038

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

This reported uncertainty of measurement was based on a dard uncertainty mutiplied by a

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
0.0001 -0.0001 -0.0001 0.0001 0.0000 g

Repeatability Load test 3 200 g

Stdev. : 000005 g

age factor k= 206,
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SITHIPORN Y

associates

Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Calibration No. :  SA2023001
Model #: XC-572V Pbar (mm. Hg):  30.00 Wark No. : SV028131
Serial #: 0508047 Humidity (%): ~ 65% Reference Devices

Units: Metric Amb. Temp. ("C): 266 TC Calibrator Model: FLUKE 714
Altitude (m):  100.0 Serial No.: 9038005
Corrected Pbar (mm. Hg):  29.90 Digital Manometer Model:  Dwyer DPGA-00
Serial No.: 2
Audit Data
Consols Thermocoupss Audit
Paint !
Paint Temp. e Stack Probe Oven Filler Exit g
# *c c *c b c c *C PassFail
1 26.5 27 27 27 27 27 27 PASS
Acceplance crileria || a0°c5.4F 1.50% ALCAAT 10°C20F
Reference Thermocouple 1D: 80728323
Ref Point | Reference Temp. mm ATabsd Maimum | Reference Status
(£1%)
L] c c ‘c % Pass/Fail
1.2
it 2 007% 0.08% PASS
Ambient 25.6 26 0.08%
Infemal lemperale thermocouple is nol d b EPA standards, h be used as an official reference for ambienl femperaiure.
Console Vacuum Audil
Reference || Console
Raferenice Point i Vacoum || Freference Point Status’
[ mm. Hg | mm. Hg Pass/Fail
1 25.37 | 25.00 PASS
Notes
'Fe Tesulty, the batwean tesl and g g sl showkd be less
than I°F (1 °C) iom S reference resdieg (EFA Methid 2, Secton 6 3 s EPA Msthod 5, Secsans 8.117-6118)
o vinke] benl renadts iwmdhigs should b lesa han 0.5 in Hg (12 5 men bigh
nﬂ UV a o a
IWN answsuealwFea $18a
SITHIPORN A
SSOCIATES COMPANY LIMITED
- oot R
| certify ihat the above and alibrated and sudiied with US EPA Methods, CFR 40 Pan 60.

Sithiporm Associate Co | 1 Hygi [ENV) Web site eom # E-mail 2.

Revised: 2023/01/03

SITHIPORN/

associates
Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units P )/A
nformation Calibration Conditions Calibration Reference
Model #: XC-572v Pbar (mm. Ha): 757.40 Calibration No. * SA2023001
Serial #: 0500047 Humidity (%) 65 Work No. - Sv028131
Units: Metric Tamb (*C): 256 Reference Devices
Elevation (m): 1.5 TC Calibrator Model: FLUKE 714
Corr. Pbar (mm. Hg): 757.40 Serial No.: 9038005

Temperature Sensors Calibration Data

Reference Temp. Tesl Thermocouple Calibrations. Reference Point
Aux Stack Probe Oven Filler Exil Statiss®
Point 'c c C < C Lo © Pass/Fail
1 -18 -17 17 -18 17 -17 PASS
2 38 38 38 38 a8 38 PASS
3 a3 94 94 94 94 94 PASS
4 149 151 150 150 150 150 PASS
5 260 261 261 261 261 PASS
(5] an 374 PASS
7 482 484 PASS
8 593 595 PASS
9 816 821 PASS
10 1038 1051 PASS
130°C 84°F 150 SAOCALTF  A0CIAT ArCA4T  FCI0TF PASS
DGM Temperature Sensor bitalreaket
Ref Point Reference Temp. m‘“ Bl [Maximum W;?ﬁw
# © c 'c % Pass/Fail
Iee Waler 1.2 1 0.07% Gt Se
Ambient 25.6 26 0.08%
Temperature Controller |
B KC-ST2V Deviated | OTss | Temp. Controler
Set point () Thermometer [0 Setpainll 5y Status
120 “C c c C © PassiFail
Probe 115 117 -2 0.52% PASS
Filter 116 17 -1 0.26% PASS
otes Y3EN ansnsuealudian s18a
mugg-una.mmrnmpomgfmmmm%mm, 'WiﬂWﬂm .
2 For valid lest results, the maximum déferonce between test and relerence readings should be lemperature from reading and the exil thormocouple which
shauld b bess than 2°F (1 °C) from the reference reading (EFA Method 2, Section 6.3 and EPA Method 5, Sections 8.1.1.746.1.1.8)
? Hoater conirol el o4 120 °C £14 °C. £57 °F within £1.5%(°) 81 a flow rato of 20 lpm.
Signature: Date : 09/Feb/24
1 Coriy that the sbave THEMMOCOURE SEASOS ware CaIYALN0 1N Bcoordance with US EPA Melhods 2 nd 5, CFR 4DPar 60

Sithipom A iate Co. td Envi I/ Hygiene Dy (ENV) Web site : www.sithiphorn.com # E-mail; service2-env@sithiphorn.com
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S'TH'PORN/ Revised: 2023/01/04
associates — Nozzle Calibration

N Inf Cal Coi Calibration Reference
Manufacturer Apex Bar. Pressure (mm Hg): 7574 c No.. _ 5A2023001
Type  Stainiess Stesl  Ambien! Temperalure (°C): 256 WorkNo.»  svozsiat
Identification Relative Humidity (%): . _55_ . Units: _ﬁ: ]
Reference Equipment Serial No Cal No.: Cal.due:
Vemier, 0-250mm 0.01 mm increments model Mitutoyo 3038570 2023103550001 OTMoviz4
Callbration Method
Follow tha USEPA Method 5 nozzie size calibration procedure. (ref. 40 CFR PART 60)
Calibration Result
— d every 60° nozzle | (Dy+Dy+Dy)/3 Different < 0.100 mm.
mm. Dy Dy Dy Davg 1 Judgment
4 31 301 298 301 3,000 0,030 PASS
s 39 3.89 390 389 3.803 0.010 PASS
7 53 538 534 538 5.367 0.040 PASS
8 6.2 595 6.00 5.94 5.963 0.060 PASS
] T4 7.18 719 719 7.187 0.010 PASS
12 8.4 9.35 9.35 543 9.380 0.080 PASS
16 126 12.35 12,45 12.30 B.217 0.050 PASS
Where :

D1, D2, D3 = There difference nozzle diamiters at 60 degrees to each other,
each measured lo the nearest 0.025 mm or 0.001 inch
AD = Maxi i -] any two di , must be < 0.100 mm or 0.004 inch
Davg = (D, +Dy+Dy)/3

Signature Date : OO/Febvad

Sithipom Assodiale Co. lid. Environmental | Hyglene Department (ENV) Web sile : www.sithiph # E-mail; servica2.

SITHIPORN) IR

assoclates Sampling Probe and Pitot validation
Samplig Probe Information Calibration Conditions Calibration Reference
Manuf: Apex Bar. Pressure (mm Hg): 757.4 Calibration No.: S5A2023001
Probe Type: 55,31t Ambient Temperalure (°C): 256 Work Mo.: SV028131
Probe No. : Relative Humidity (%) 65 Reference Devices
Pitot tube Type: S Type 3/8 Inc. - Verier, 0-250mm 0.01 mm increments
Pitot tube No.: ___ A10664 Units: __ Metric Madel: Mituloyo,ID No. EPD1-VER-57-1-CEN-01

Validation method :  Foliow the USEPA Method 5 pilat ubs (S type) calibration procedure. (ref. 40 CFR PART 60).

Sampling Probe Validation with Tune up
@ Measuring and aligning with 1/2" sample nozzle( 12.7 mm )

d A Slandard

L= 1B.86 mm {19.05mm. or 0.751in. )

L= 4553 mm (50.8mm. or 2.0in. )

Dy = 9.55 mm (9.525 mm., 0.375in. )

A= 2167 mm (21075 A <30y)

ARDr = 1135 mm {(1.05P,/DysA s15)

Pitot Tube Validations and Engles measurement Result

@ M resulls after mai and
Py Size Accaptancnce of comeciness
o= 185" 100
Bi= 095" s 5
P, Size
ay= 1.26° s10°
Bz = 110° 55
= o _J:‘!"\i__\. Engles [« Resull Accep Criteria
R e :
W= 0.75 0.292 mm W < 0.0794 mm. ( 0.03125 0

z
— AL, T
¥ A Z Z = 1.55° 0.586 mm Z =3175mm. (0.125in. )
R s R

Can be use 0.84 for Cp(s) if the type of face-opening misafgnment show above with not affect the base fine value of Cp(s)
Solong as standard range.

- Qs = =)
VIUn andwsuealudien $ia
SITHIPORN 11 COMPANY LIMITED
Signature: - ToFeb2s

Sithiporn Co.lid, | Hygiene D (ENV) Web site - www. com # E-mail: service2 com
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Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabun 11120
Tel.(02) 964-6211 Fax.(02) 964-5135, e-mail ; calibratech. cali@yahoo.com, calibratech .cal@hotmail. com

Certificate of Calibration

NSC-TISI-TIS1 7025
CALIBRATION 0030

Certificate No. : 67-400505-2 Page : 1of2

Submitted by : M E T Company Limited

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

Equipment : Temperature controlled enclosure (Oven)
Model : EDS53
Resolution : 1 "C

ID No. : MET-OV02/57

Manufacturer @ Binder
Range : N/A "C

Serial No. : 13-07419
On site calibration was carried out at the Laboratory, M E T Company Limited
(30.01031.0) "C

Environment :

Ambient Temperature :

Relative Humidity (50t055) %
Line Voltage (210.010 210.8) V
Date of Received : 20 August 2024
Date of Calibration : 20 August 2024

Date of Issue :

Calibrated by :
Calibration Method

Reference Standard Instruments :

21 August 2024

Permpon Chanpu

CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Standard Digital Thermometer with Thermocouple probe

1D No.

Cert, No.
400029 & 400030 67-400246-1

Due Date
25 Oct 2024

This certification is tr

ble to the Inter

Traceabil

| System of Units

National Institute of Metrology Thailand (NIMT)

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with

Supervisor

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprach 3 Rd, B 1, Pakkred, N

haburi 11120

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

Certificate of Calibration

Certificate No. :67-400505-2

Result of Calibration :  Without Adjustment

UUC Condition As-Received : Good

Page : 20f2

Function :  Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
f W =040 m
i 3 2 - 4 D =033 m
} 3 H =040 m
9 Capacity = 0.05 m
’ 9° a $
Wiz
v 02 5;i£ 5
< Frant >
w
Test Setting Indicating
point | Tempertenmed| emperatues Measured Temperature ( " C) (@ Sensor No. Uncertainty
oy e ¢"G) 1 2 3 4 5 6 7 8 9 (+°€)
104 1o 110 10341 105.0] 104.8] 1050 104.1] 103.8] 104.2] 104.4] 104.2 0.96
180 184 184 17931 182.0) 1801 | 180.6 [ 180.1] 180.4 | 180.0 | 180.7] 179.9 1.3
Test Setting Indicating M d M Overall
Point Temperature Temperature Uniformity Stability Variation
("c) ('c) ("c) (*c) ("c) (°c)
104 110 110 11 0.3 2.0
180 184 184 25 0.4 33

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 factork =2,
providing a level of confidence of approximately 95%

-olo -
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o =
Tususesnsaauliisy “1A384 Spectrophotometer”

(Calibration Certificate of Spectrophotometer)

EM EF Environmental
and Medical Expert
EMEX ASSOCIATION CO.,LTD,

el fiiAnsins wienyu
unziiiou 2-244

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO.,, LTD.

BEC
 THAI  CALBRATION LABORATORY -
. 9919 Moo 2, Msha Sownt, Prutthamonihon, Nakhon Pathorm 73170, Thadand. Tek 66 3424 5299 Fax: 66 3424 5250

E-mat bik@becthal Website:

Certificate No.: CAL-24-317

NEC-TISI-TIS 17015
CALIBRATION 0131

Page:10of3

CERTIFICATE OF CALIBRATION

Equipment
Manufacturer
Model

Serial No.

1D No.

Customer

Location

Date of Receipt

Date of Calibration
Date of Issue
Ambient Temperature
Relative Humidity

Condition As-Received

Calibrated by
Mr.Somphop Duangnguan

Calibration Engineer

Spectrophotometer
Thermo Scientific

Genesys 10S VIS
2E8R020104
0402-0101-13

Emex Association Co., Ltd.
27, 29 Soi Rama 2, Soi 30,
Rama Road, Bangmod,
Jomthong, Bangkok 10150
WeaUfjiiAms 4

19 July 2024

19 July 2024

23 July 2024

(25£10) °C

(60£20) %

Used Item

Calibration Manager

The reported expendad uncertainty of measurement was based on a combined standard uncertainty multipled by a coverage

tactor k providing a lavel of confidence of appoximately 95%.

This certificate may not be reproduced other than in full, except with the pnor written approval of the head of Calibration Labaratory,

Indicated values are valid for the state of the Spectrophotometer at the time of calibration only,

ISSUE:6 REV:S

EM EF‘ Environmental
and Medical Expert

EMEX ASSOCIATION (

vioulfiansunsie
vneidioy 2-2¢

¥

FM-CAL-3372 200224
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BEC BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO, LTD.
 THAI  CALIBRATION LABORATORY

99/9 Moo 2, Maha Sawat, Prutthamonthon, Nakdwon Pathom 73170, Thallaned Tek -66 3424 5299 Faoe <66 3424 5250
E-mait bido@becthai Wabsite:

Certificate No. : CAL-24-317

CALIBRATION REPORT

Conditions of this result of calibration
1. Reference Standard Material :

Material Model rial No. Cert.No.
Holmium Glass Filter RM-HG 24563 109211
Didymium Glass Filter RM-DG 24562 109212
Neutral Density Filter RM-1NZN3N 24568 109242

2. Traceability : This certification is traceable to the International System of Unit maintained at;

The Stama Scientific Ltd. Accredited Calibration Laboratory No. 0659,

3. Method of calibration :
The calibration procedure was carried out according to ASTM E275-08 (2022) and ASTM E925-08 {2014).

4. Result of calibration :

(\/ ) without adjustment ( ) after adjustment

5. Equipment Specifications:

Spectral Bandwidth : 5 nm
Data Interval : 1 nm
Scan Speed : Slow nm/min

NEC-TISI-TIS 17028
CALIBRATION 0131

Page : 2 of 3

Due date
13 February 2025
13 February 2025

14 February 2025

EF Environmental
E M and Medical Expert

) o way "?
nealiAms”
Nt

ISSUE:6 REV:5 FM-CAL-33/2 (

EMEX ASSOCIATION CO.,LT;I%

1

M L

BEC
THAI

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO, LTD.
CALIBRATION LABORATORY

F59/9 Moo 2, Maha Sawat, Phutthamonthon, Nakdhon Pathom. 73770 Thalland. Tek 66 3424 5299 Fax: -56 3424 5250
E-mait bid Website: 2

Certificate Mo. : CAL-24-317

CALIBRATION REPORT

Wavelength Calibration

NSC-TISI-TIS 1 7015

CALIBRATION 0131

Page : 3 of 3

Certified Values of Nominal Value UUC*Reading Error Uncertainty of k
Reference Material (nm} (nm) {nm) Measurement (+ nm) Factor
361.40 361.40 g2 0.60 0.59 2.00
528.59 528.59 529 0.41 0.59 2.00
B79.68 879.68 879 -0.68 0.59 2.00
Photometric Calibration for Visible
Wavelength Certified Values of UUC* Reading Error Uncertainty of k

(nm} Refarence Material (A) (A) (A) Measurement [+ A) Factor

Zero 0.000 0.0000 0.0028 2.00

4300 0.5835 0.587 0.0035 0.0045 2.00

0.725 0.726 0.0010 0.0045 2.00

1.0367 1.036 -0.0007 0.0045 2.00

Zero 0.000 0.0000 0.0028 2.00

440.0 0.5662 0.568 0.0028 0.0045 2.00
0.7106 0.710 -0.0006 0.0045 200

1.0159 1.015 -0.0009 0.0045 200

Zerg 0.000 0.0000 0.0028 2.00

465.0 0.5257 0.528 0.0023 0.0045 2,00
0.6682 0.669 0.0008 0.0045 200

0.9547 0.955 0.0003 0.0045 2.00

Zero 0.000 0.0000 0.0028 2.00

546.1 0.5226 0.524 0.0014 0.0045 2.00
(546.0) 0.6939 0.694 0.0001 0.0045 2.00
09918 0.991 -0.0009 0.0045 200

Zero 0.000 0.0000 0.0028 200

590.0 0.5567 0.558 0.0013 0.0045 2.00
0.7502 0.750 -0.0002 0.0045 2.00

1.0732 1.072 -0.0012 0.0045 200

Zero 0.000 0.0000 0.0028 2.00

0.5643 0.566 0.0017 0.0045 2.00

4ab4 0.7209 0.730 0.0001 0.0045 2.00
1.0437 1.044 0.0003 0.0045 2.00

Remark : Each individual filter is measured against the emply filtechole rephotometer.

Mote:

UUC* : Unit Under Calibration

ISSUE: 6 REV:5

E

Ry and Medic=l Fvnart
EMEX ASSOCIATIO

- End of ReUDIUR AN T AN

Fecac-3zz  BRAUNS lﬁ C@
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Tususesnisaauiiey “iAasaadnfnwarsuaussuanian”

(Calibration Certificate of CO Analyzer)

Environmental

EM E and Medical Expert

EMEX ASSOCIATION CO.,LTD)
o L) = o

Vol fiiamsdins znienyu
lunzidiou 2-244

KQKINETICS

uiin lawdad redlasdy 41in

KINETICS CORPORATION LTD.

F1E9TUHANT TTRHUE Ung FLAMN
gnA1 / miama : EMEX ASSOCIATION COMPANY LIMITED Fuft ;11 ey 2567
swdagunsal / irfasila : CO Analyzer VFudn : Toladyne API
ungagunenl / infaale : T300 wnewagUnenl / wdeafla : 02
TEST VALUES Z i
i i < BEFORE AFTER
RANGE 50.0 50.0
STABILITY <1PPM 0o 0.0
CO MEASURE 2500 - 4800 mV/ 34102 34317
CO REFERENCE 2000 - 4800 mV 28155 2827.1
MR RATION 11413 1.221 1224
PRESEELIRE 25-35in - Hg-A 206 20.7
SAMPLE FLOW 800 + 10% ce/min 838 822
SAMPLE TEMP 4824°C 467 472
BENCH TEMP 48+2°C 48.0 48.0
10 |WHEEL TEMP e8:2°C 68.0 68.1
11 |BOX TEMP AMBIENT +5°C 324 354
12 |PHT DRIVE 250-4750 My 2920.0 2891.4
13 |cosLopE 1.0£0.3 1,043 0.935
14 |CO OFFSET 00£03 0.012 0.013
15 |CO READING (AMBIENT) PPM 0.8 0.3
16 |ELECTRICAL TEST 40.£2 PPM 39.4 395
17 |VOLTAGE TEST 45V #12V 415V 15V 5.22/12.11/16.85/-15.09 52212.11/16.65/15.08
18 [ZERO GAS 0.00 PPM 05 00
19 [SPAN GAS 808.9 PPM 770.4 809.2

g
- lfin O-ring 2 §u , Spring 1 3u , Sintered Filter 1 8w Filter 47 mm.1usiy
- Calibrate Multi-Paint

E Environmental
HUI X and Medical Expert
EMEX ASSOCIATION CO.,LTD,

weallfiiamsdinszenyu
aunzidon

s (Signature)

sasmfayaiuEimduinalia ngRARS | AMIAN NS e : 0-2515-8987
‘a7l 388 nuuFIanfiven padumsines wRaRANs Ngaomet 10900 Tnsdvl: 0-2515-8999 Tnrens : 0-2515-8988 E-Mall: Info@kinetics.co.th
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MULTI PQINT CALIBRATION REPORT

ICUSTOMER NAME : EMEX ASSOCIATION COMPANY LIMITED

EQUIPMENT NAME : CO Analyzer
MANUFACTURER : Teledyne - API
ISTANDARD GAS CONCENTRATION (PPM) : 808.9

SERIAL NO : 92
CYLINDER NO : CC738972
CERTIFIED DATE : Nov 05, 2020

MODEL : T300

ICYLINDER PRESSURE (psig) : 750
ICERTIFIED BY :AIRGAS SPECIALTY GASES

EXPIRED DATE : Nov 05, 2028

CALIBRATION RESULTS
G CALIBRATION RESULTS
IDEAL (PPM) | ACTUAL CO (PPM} | ERROR CO (PPM) | % ERROR CO
ZERO 0.0 0.0 0.0 -

1 40.0 40.0 0.0 0.0
2 80.0 795 -0.5 -0.6
3 169.2 196.8 -2.4 -1.2
4 400.6 397.8 -2.8 -0.7
5 808.9 809.2 03 0.0

AVERAGE (%) 05

g

y= 0%9996)( -0.88855 —4—ACTUAL CO (PPM)
R2= O.QQQ&V
—— Linear (ACTUAL
CO (PPM))

¥ Iq asmy =y o
qgevaaloal o
oSO

= DATE : 11 fiuwneu .

CALIBRATED BY : AMUSUIAM 31878
LU Vo b UH 4725¢€

[#mannsdaysmedumaiiadiaudu . ansuim aneta ek : 02-515-8087

(;) National Institute of Metrology (Thailand)

NIMT

Certificate of Calibration

Certificate No. ; AA-2019-24
Issued by z Acoustics Laboratory
Acoustics and Vibration Group

Page | of 5 pages
MEASUREMENT ITEM : Sound Calibrator
MANUFACTURER : RION

MODEL/TYPE : NC-75

34480442

SERIAL NUMBER

CUSTOMER : MET Co., Ltd.
36/659, Moo 6, T.Bangrakphatthana, A.Bangbuathong,

Nonthaburi 11110

MEASUREMENT DATE 17 July 2024
The reported measurement result relates only to the measnrand and applies only at the lime of measurement.
The calibration resutls only marked with an asterisk © in this certificate are not included in the scope of accrediation.

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).

ReIRrEnss-0124

Authorized Signatory Person in charge

Date
24 July 2024

i 388 OUUITAIRNN UIRSUNSINN LIRSAANT NTUVIWY 10900  IMsAWY : 0-25158999 Inewns : 0-2515-8988 E-Mall : Info@kinetics.co.th

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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ud National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number AA-2019-24 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:2022 “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
Pisaictss Uncertainty | uncertainty of measurement Unit
at SPL94 dB | for a coverage probability of
95%
1.Sound Pressure level 0.07 0.15 dB
2. Frequency 0.1 0.2 %
3. THD+N 0.1 0.5 Y
TRACEABILITY

This certificate provides traceability ol measurement to recognized national standards, and to the
realization of the International System of Units (S1).

e National Institute of Metrology (Thailand)

NIMT
Continuation of Certificate of Calibration Number AA-2019-24 Page 3 of 5 pages

ENVIRONMENTAL CONDITIONS

Ambient condition in the laboratory are as follows :

Temperature 1 (23.0+1.0) °C
Pressure : (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
(99.947 £ 0.036) kPa, (22,5 + 0.3) °C and (49.3 +2.1) %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 no.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.




us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number AA-2019-24 Page 4 of 5 pages

MEASUREMENT RESULTS

uo National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number AA-2019-24 Page 5 of 5 pages

3. Total distortion + Noise*

Microphone 4180 Serial No.1395446

1. Sound pressure level

Specified sound Measured value Deviated value!! | Acceptance Limit”
pressure level (dB) (dB) (dB) (dB)
Microphone 4180 Serial No.1395446
94 | 94.18 | 0.18 [ +025

Measured value™
(%)

Maximum total distortion +
Noise!®! (%)

At the sound pressure level of 94 dB

0.2

2.5

Note

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

Note !"l: The deviated value is the absolute value of the difference between the measured
value and the corresponding specified sound pressure level.

Note 11 . The acceptance limit is obtained from IEC 60942: 2017.

2. Frequency™

Specifi .
FI_JLCI red Measured value Deviated value®” | Acceptance Limit"
requency (Hz) %) %)
(Hz)
At the sound pressure level of 94 dB
1000 [ 10000 | 0.0 | +0.7

Note

B31. The deviated value is the absolute value of the difference in percent between the

measured value and the corresponding specified frequency.

Note '+ The acceptance limit is obtained from IEC 60942: 2017.

Note ' ;

range from 20 Hz to 20 kHz.
The maximum total distortion + noise is obtained from IEC 60942: 2017.

End of Certificate of Calibration




@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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10 LINE : IEC17025

Certificate of Calibration
Certificate Number : SPR25010058-10 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 122207
ID. Number SLM-48

Environmental Conditions

Ambient Temperature 23=g T3¢ Received Date 08 Jan 2025
Relative Humidity 50% T 15% Calibration Date 11 Jan 2025
Location of Calibration t In-Lab Recommend Due Date 11 Jan 2026
Calibration Procedure SP-CPE-04-01 Date of Issue 12 Jan 2025

Method of Calibration

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

requirement of ISOVYIEC 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

Authorized Signatory

SP-FM-04-15 rev.0

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

ey
% e

A Trescﬂf‘company _‘_:\“\::\;/H__;///,}

it Arrodaies bt
T ——~7 4ccREDITED
G T

A ChLmmmon 1o

Calibration Report

SPR25010058-10

IDLINE : IEC17025

Certificate Number Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate Mo. | Due. Date
Sound Level Calibrator 5T-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
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
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. P METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A ﬁ'esfﬂ'lfmmpunr a Trescal company

Result of Calibration

Certificate of Calibration

IDI.I'IR:I‘EC"NZS 1] LN:EC‘TWS
Certificate Number:  SPR25010058-10 Page : 3 of 3 Certificate Number : SPR25010258-11 Page: 1 of 3
Range: 94 to 114 dB Function : @1kHz Customer ¢ MET CO. LTD.
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Select A Unit : d8 Nonthaburi 11110
UUC Readin Error
Slan(_jard 2 Uncertainty
Setting it — _ it (£} Equipment Name . Sound Level Meter
94 94.0 94.0 0.0 0.0 0.15 eI t ACO
114 113.9 113.9 -0.1 -0.1 0.15 Model i 6236
Serial Number 1222072
Select C Unit : dB ID. Number ¢ SLM-52
UUC Readin Erro i iti
Standard g rror T Environmental Conditions
Setting (+) Ambient Temperature : H23°ET 800 Received Date : 16 Jan 2025
Fast Slow Fast Slow
Relative Humidit 3 T Calibration Date :
94 94.0 94.0 0.0 0.0 0.15 g R% =10t SR
114 113.8 1138 02 o 015 Location of Calibration . In-Lab Recommend Due Date 1 20 Jan 2026
Calibration Procedure : SP-CPE-04-01 Date of Issue 121 Jan 2025
Note :

Method of Calibration

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

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.
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,

Measurement Uncertainty = i 2 .
, . . consensus standards. The result reported herein apply only to the calibration of the item described above as
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
. ) - . ) received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

v include the uncertainties and the customer must determine if the results meets their needs.
= End of Certificate — ets s

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

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer { Mr.

Authorized Signatory

SP-FM-04-15 REV.0 SP-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A ﬁ‘e:c@f’w:r:;'-‘r:rr A Tre:c{_”- company

Result of Calibration

Calibration Report

1D LINE : IEC17025 1D LINE : IEC17025

Certificate Number : SPR25010258-11 Page : 2 of 3 Certificate Number : SPR25010258-11 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Reference Standards
Unit :
Equipment Name Model Serial No. Certificate No. | Due. Date Seect. A k= O
Sound Level Calibrator ST-120 211203773 |EELBP. 140/0167| 26 Jan 2025 Standard K- Beading saer Uncertainty
Setti +
i Fast Slow Fast Slow L4
Traceability 94 94.0 94.0 0.0 0.0 0.15
This certification is traceable to the International System of Unit maintained at : 114 113.9 113.9 0.1 ~0.1 0.15
TISTR - Thailand Institute of Scientific and Technological Research
Select C Unit : dB
UUC Reading Error .
Standard Uncertainty
Setting ()
Fast Slow Fast Slow
94 939 93.9 -0.1 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select Z Unit © dB
UUC Reading Error .
Standard Uncertainty
Setti +
eine Fast Slow Fast Slow (£)
94 93.9 93.9 -0.1 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 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 5P-FM-04-15 REV.0




@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

! e
s Trescal company SN aTrescal company

Certificate of Calibration

1D LINE : IEC17025 1D LINE : IEC17025

Calibration Report

Certificate Number : SPR25010258-14 Page : 1 of 3 Certificate Number : SPR25010258-14 Page : 2 of 3
Customer : MET CO.,LTD.
36/659 Moo, 6 Tambol Bangragpattana, Amphur Bangbuatong, Reference Standards
Nonthaburi 11110 Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator 8T-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
Equipment Name © Sound Level Meter
Manufacturer © ACO Traceability
Model © 6236 This certification is traceable to the International System of Unit maintained at ;
. TISTR - Thailand Institute of Scientific and Technological Research
Serial Number L22210
ID. Number : SLM-53

Environmental Conditions

Ambient Temperature P 2gredgce Received Date ¢ 16 Jan 2025
Relative Humidity : 50% T15% Calibration Date : 20 Jan 2025
Location of Calibration ¢ In-Lab Recommend Due Date t 20Jan 2026
Calibration Procedure : SP-CPE-04-01 Date of Issue © 21 Jan 2025

Method of Calibration

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, Mational 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).

Calibrated by Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0 SP-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
aTrescal company SN, aTrescal company _ ;
Certificate of Calibration

Certificate Number : SPR25010258-14 Page : 3 of 3 Certificate Number * SPR25010258-12 Page: 1 of 3
Range: 94 fo 114 dB Function : @1kHz Customer i MET CO. LTD.
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Select A Unit : dB Nonthaburi 11110
UUC Readi Erro
Standard — ) Uncertainty
Seldng Fast Slow Fast Slow 141 Equipment Name LI
94 94.0 94.0 0.0 0.0 0.15 Manufacturer : ACO
114 114.0 114.0 0.0 0.0 0.15 Model : 6236
Serial Number L 222102
Select (5 Unit : dB ID. Number . SLM-5T
Standard UUC Reading s Uncertainty Environmental Conditions
=eting Eaét Slow Fast Slow (£) Ambient Temperature : 12300 T 390 Received Date : 16 Jan 2025
94 942 942 0.2 0.2 0.15 Relative Humidity : 50% T15% Calibration Date . 20 Jan 2025
114 1141 1141 0.1 0.1 0.15 Location of Calibration ¢ In-Lab Recommend Due Date : 20 Jan 2026
Calibration Procedure . SP-CPE-0D4-01 Date of Issue : 21 Jan 2025
Select 2Z Unit © dB
UUC Reading Error ) Method of Calibration
Séasl;lg:;d Unc[e;ta)lnty This certifies that the above instrument was calibrated in compliance with the calibration system
Fast Slow Fast Slow requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
94 94.2 1 942 0.2 0.2 0.15 this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
114 114.1 1141 0.1 0.1 0.15 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
o include the uncertainties and the customer must determine if the results meets their needs.
ote :
_ ; X The calibration certificate shall not be reproduced except in full without written approval of SP Metrology
The result of calibration was found accurate as show on date and place of calibration only.
) = ) . . . System (Thailand).
This Certificate is not certified for any commercial transaction.
Calibrated by : i
Measurement Uncertainty alibrated by Mr.Nanthawat Wanasit Approved by
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying Calibration Officer (
the standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— Erd & Corlificate — Autherized Signatory
P-EM-04-15 rev.
SP-FM-04-15 REV.0 SP-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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CALBAATION AMD
DHMEI AL MUEASMEMDHT

a Trescal company

Result of Calibration

Calibration Report

IDLINE : IEC17025 1D LINE : IECY7025

Certificate Number : SPR25010258-12 Page :2 of 3 Certificate Number : SPR25010258-12 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date Selsct A Unit ¢ 8
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025 Standard e Reading Error Uncertainty
Setting (£)
Fast Slow Fast Slow
Traceability 94 93.9 83.9 -0.1 -0.1 0.15
This certification is traceable to the International System of Unit maintained at : 114 113.8 113.8 —0.2 —0.2 0.15
TISTR - Thailand Institute of Scientific and Technological Research
Select C Unit : dB
UUC Readin E
Standard na frer Uncertainty
Setti +
e Fast Slow Fast Slow (£
94 03.8 93.8 -0.2 -0.2 0.15
114 13.7 113.7 -0.3 -0.3 0.15
Select Z Unit : dB
UUC Readin: Error
Standard i Uncertainty
Settin +
i Fast Slow Fast Slow &
94 93.8 93.8 -2 -0.2 0.15
114 113.7 113.7 -0.3 -0.3 0.15
Mote :

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
SP-FM-04-15 REV.0




@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
aTrescal company ‘\‘.@\é—ﬂi/z’ AD‘AB

HNFEHEE v

Certificate of Calibration
Certificate Number : SPR25010058-6 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 T 222104
ID. Number t SLM-54

Environmental Conditions

Ambient Temperature 23°CT 3% Received Date 08 Jan 2025
Relative Humidity 50% t15% Calibration Date 11 Jan 2025
Location of Calibration : In-Lab Recommend Due Date 11 Jan 2026
Calibration Procedure SP-CPE-04-01 Date of Issue 12 Jan 2025

Method of Calibration

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, Mational 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).

Calibrated by @ M

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

S
aTrescal company L%’
Hefralub oCiimnT
' Calibration Report ==
10 LINE : IEC17025
Certificate Number  :  SPR25010058-6 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

5P-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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e
Result of Calibration
muue:rznm
Certificate Number :  SPR25010058-6 Page: 3 0of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
UUC Readi Err
Standard SAEiR of Uncertainty
Setting ()
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
UUC Reading Error )
Standard Uncertainty
Setting (£)
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 =-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-0D4-15 REV.0

[CLai2 ! Certificate of Calibration
Certificate Number : SPR25010058-11 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 222105

ID. Number SLM-31

Environmental Conditions

Ambient Temperature gacgt 30 Received Date 08 Jan 2025
Relative Humidity 50% *15% Calibration Date 11 Jan 2025
Location of Calibration In-Lab Recommend Due Date 11 Jan 2026
Calibration Procedure SP-CPE-04-01 Date of Issue 12 Jan 2025

Method of Calibration

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).

Callbrated by : _ Approve

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND )
aTrescal company

&S

Calibration Report

SPR25010058-11

1D LINE : IEC17025

Certificate Number

Reference Standards

S .
R
S 2

CO.,LTD.
L

Oy
™

e
>~ ACCREDITED
TE ik

Al CALISATION AND
DIMENEOMAL WEASURIMATHT

Page : 2 of 3

Equipment Name Madel Serial No. Certificate No.

Due. Date

Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167

26 Jan 2025

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

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

w1y
A TreScaf company o
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CALISRATION AMD
DUATIRONAL LIEASURERAHT

Result of Calibration

1D LINE : IEC17025

Certificate Number :  SPR25010058-11 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
UUC Reading Error )
Standard Uncertainty
Setti i
il Fast Slow Fast Slow bt
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
Setting ()
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -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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Calibratech Co.,Ltd.

3Rd, B

7/106-7 Moa 2, Sukha

NSG-TISI-TI517025
GALIBRATION 0030

gpood, Pakkred, i11120

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 :

Reference Standard Instruments :
Standard Digital Thermometer with RTD Probe
Cert, No.

400046 & 400042 67-400442-1

1D No.

The Uncertainties are for a confidence probability of approximately 95%

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

Certificate of Calibration

67-400635-1 Page : 10of2

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

Temperature controlled enclosure (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

On site calibration was carried out at the Laboratory, MET Company Limited
(30.5t031.6) "C
(50t055) %
(226510 228.2) V

Ambient Temperature :
Relative Humidity

Line Voltage

05 November 2024

05 November 2024

09 November 2024
Permpon Chanpu
CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

This certification is traceable to the International System of Units

Due Date
26 Jan 2025

Traceabili
National Institute of Metrology Thailand (NIMT)

Approved by :

Supervisor

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 :

h_cal(@yah

h _cal{@hotmail.com

Certificate of Calibration

Certificate No. :67-400635-1

Result of Calibration :
UUC Condition As-Received :

Pt

Good

P

Without Adjustment

This instrument was sefting air ventilation at position 0 {close)

Page

Inside of Chamber

:20f2

-‘( W =058 m
P 4 D =060 m
4 & 1
1 3 H=13 m
3
Capacity = 047 m
3
H
Hi2 i}
8 °
st P
W2 5c
D
v bR 56
r Front "
< W >
Test Setting Indicating
= Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
et o | ("C) ("C) 1 2 3 4 5 6 7 8 9 (£°C)
3 2 2 363 | 356 | 3.80 | 306 | 378 | 3.73 | 3.54 | 390 | 262 (.81
Test Selling Indicating M d d Overall
Point Temperature Temp Uni ity Stability Wariation
("c) ("C) {"c) (*c) (*c) °c)
i 2 2 1.44 0.21 1.66

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 factork =2,

providing a level of confidence of approximately 95%

-olla-
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CAL o
Calibratech Co.,Ltd.

ol
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

W
NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 68-420008-1 Page : 10f2

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 Eutech Model : pH 150
Range : -2.00 to 16.00 pH Resolution : 0.01 pH
Serial No, : 2657036 ID No. : MET-PH04/60
Electrode
Model : ECFCT7252101B Serial No. : 2603242122
IDNo. :  MET-PH04/60

Environment : Ambient Temperature : 25 +2) °C
Relative Humidity (50 + 15) %

Date of Received : 16 January 2025

Date of Calibration : 23 January 2025

Date of Issue : 23 January 2025

Calibrated by : Permpon Chanpu

Calibration Method :  [y-house method CAL-M4201 direct meast by using dard 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
440001 23E1240 24 Mar 2025
2. Standard Buffer Solution

Traceability
National Institute of Metrology Thailand (NIMT)

pH Cert. No. Lot No, Exp. Date  Traceability
4.008 61293328 1027612 15 Sep 2026 CPA Chem Ltd. Accredited to 1SO 17034 and ISO/IEC 17025
6.987 61297593 1027614 15 Sep 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/TEC 17025
10.010 61306165 1027613 15 Sep 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by

Supervisor

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.

F0031-03

CAL

Calibratech Co.,Ltd.
106-7 Moo 2, Sukh h 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. : 68-420008-1

Result of Calibration :

UUC Condition As-Received :  Good

Function : Electrical measurement
pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Page : 20f2

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) (pH)|( mV) (mv) (+mV})
177.4800 4 4,00 | 1771 0.4 0.060
4,7, 10 0.0000 7 698 | -0.1 0.1 0,060
-177.4800 10 10.00 | -177.3 -0.2 0.060
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097
4,7,10 6.987 7.00 0,01 0,011
10.010 10.01 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%

CAL-F0031-03
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Calibratech Co.,Ltd. A
T106-7 Moo 2, Suk t 3Rd,F T 1, Pakkred, N 11120
Tel{02) 964-6211 Fax.(02) $64-5155, e-mail : calit h. cal@yahoo.com, calibratech _cal(@it com

Certificate of Calibration

oy

)

I,

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 68-400033-1 Page : 10f2
Submitted by : M E T Company Limited

36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110
Equipment : Temperature Indicator with Thermistor Probe

Temperature Indicator

Manufacturer : Eutech Model : pH 150

Range : -10°Cto 110°C Resolution : 0.1 °C

Serial No. : 2657036 ID No. : MET-PHO4/60

Thermistor Probe

Model : PHWPTEMO1W Sheath Material :  Stainless

Diameter : 3 mm. Length : 85 mim.

Serial No. :  N/A ID No. : MET-PHO04/60
Environment : Ambient Temperature : 23 + 2) b B

Relative Humidity ~ : (50 + 15) %

Line Voltage A (220 + 22) VAC

Date of Received : 16 January 2025
Date of Calibration : 21 January 2025
21 January 2025
Chortip Samchusri

Date of Issue :
Calibrated by :
Calibration Method : 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 Traceability

400001 TT-0023-24 16 Feb 2026 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 Mational Institute of Metrology Thailand (NIMT)

Approved by :
{
Supervisor
The Uncertainties are for a confid probability of approxi ly 95%
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. Ok i)
=

AL-F0031-03

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukh t 3 Rd., Bangpood, Pakkred, i 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e=mail ; calil | thoo.com, calit h _cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-400033-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
Immersion Depth | Standard Rcading] UUC Reading Correction Uncertainty
( mm.) (*c) (*c) (°c) (+'C)
80 20,0014 19.9 0.1 0.11
80 50,0020 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 factork =2,

providing a level of confidence of approximately 95%

-ollo -
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Calibratech CO.,Ltd. ' MSC-TISI-TIS1 7025 Calibratech CO.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rdl., Pakkred, Nonthaburi 11120 CALBEATION. D030 7/106-7 Moo 2, hasan 3 Rd., B d, Pakkred, i 11120
Tel{02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@yahoo.com, calibratech _cal@hotmail.com Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@yahoo.com, calibratech .cali@hotmail.com
i Certificate of Calibration f Certificate of Calibration
Certificate No. : 67-200293-1 Page : 10f2 | Certificate No. : 67-200293-1 Page : 20f2
Submitted by : M E T Company Limited i Result of Calibration : Without Adjustment
. 36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110 - UUC Condition As-Received :  Good
: [ Departure of indication from nominal value
L L Hloetronie Beladcs Mominal Value Correction Uncertainty
I Manufacturer :  Sartorius Model : BSA2245-CW
. I (g) (g) (g
| Serial No. : 35090472 ID No. : MET-EB 02/60 |
1 ! 0.05 0.0001 0.00012
Capacity : 220 g Resolution : 0.0001
apacity g esolution g I 0.1 0.0001 0.00012
Environment : On site calibration was carried out at the Laboratory, M E T Company Limited | 0.5 0.0001 0.00013
Ambient Temperature : (25910262) "C | 0.0000 0.00013
Relative Humidity ~ : (32610455 % _ 5 0.0000 0.00013
Air Pressure  : 1007.0 mbar 10 0.0000 0.00013
. 50 L0001 .
Date of Received : 20 August 2024 0.00015
100 .( X
Date of Calibration : 20 August 2024 40000 000020
Date of Issue : 21 August 2024 150 0.0000 0.00038
A 200 0.0001 0.00038
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14 This result of calibration was found accurate as shown on date and place of calibration only.
Edition 7 - November 2022 This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a age factor k= 2.06 ,

p en o . ) viding a level of confidence of imately 95%
Reference Standard Instruments : This certification is traceable to the International System of Units HRYICng AR O BpprOXImALEly.

Standard Weights Eccentric error Load test : 50 g
1D No, Cert. No. Dug Date Traceability A B c D E
E261-E2624 CO2232088 (18 Nov 2024 National Institute of Metrology (Thailand), (NIMT) 0.0001 -0.0001 -0.0001 0.0001 0.0000 g
Repeatability Load test 3 200 g
Stdev. : 000005 g
Approved by : -00o -
Supervisor

The Uncertaintics 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.
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Calibratech Co.,Ltd.

7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabun 11120

3 : o
Y N
it

NSC-TISI-TIS1 7025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5135, e-mail ; calibratech. cali@yahoo.com, calibratech .cal@hotmail. com

Certificate No. :

Submitted by :

Equipment :

Certificate of Calibration

67-400505-2 Page : 10f2

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

Temperature controlled enclosure (Oven)

Calibratech Co.,Ltd.

3 Rd, B

1, Pakkred, N

i 11120

7/106-7 Moo 2, Sukhaprach
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400505-2

Result of Calibration :
UUC Condition As-Received :

Good

Without Adjustment

Manufacturer : Binder Model : ED33
Range : N/A "C Resolution : 1 °C
Serial No. : 13-07419 ID No. : MET-OV02/57

Environment :

Date of Received :
Date of Calibration
Date of Issue :

On site calibration was carried out at the Laboratory, M E T Company Limited

Ambient Temperature : (30.0t031.0) "C

Relative Humidity (50t055) %
Line Voltage (210.010 210.8) V
20 August 2024

20 August 2024

21 August 2024

Page : 20f2

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 Inter
Standard Digital Thermometer with Thermocouple probe
ID No. Cert. No. Due Date

400029 & 400030 67-400246-1 25 Oct 2024

| System of Units

Traceabili
National Institute of Metrology Thailand (NIMT)

Approved by :

Supervisor

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 appros

Function :  Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
f W =040 m
i 3 2 - 4 D =033 m
} 3 H =040 m
9 Capacity = 0.05 m
9° a $
Wiz
v 02 5;i£ 5
< Frant >
w
Test Setting Indicating
point | Tempertenmed| emperatues Measured Temperature ( " C) (@ Sensor No. Uncertainty
t"c) ("c) {"c) ! 2 3 4 5 6 7 8 9 (£'C)
104 1o 110 10341 105.0] 104.8] 1050 104.1] 103.8] 104.2] 104.4] 104.2 0.96
180 184 184 17931 182.0) 1801 | 180.6 [ 180.1] 180.4 | 180.0 | 180.7] 179.9 1.3
Test Setting Indicating M d M Overall
Point Temperature Temperature Uniformity Stability Variation
("c) (°c) ("cy (*c) ("c) (°c)
104 110 110 11 0.3 2.0
180 184 184 25 0.4 33

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 factork =2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.
Rd.,

71067 Moo 2, Suk 1 3 Pakkred, haburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calit h.cal(@yah

Certificate No. : 67-400509-1

Submitted by : M E T Company Limited
Equipment :
Manufacturer : Memmert
Range : N/A "C
Serial No. : B223.1049
Environment :
Ambient Temperature :
Relative Humidity
Line Voltage
Date of Received :
Date of Calibration :

20 August 2024
20 August 2024
Date of Issue : 21 August 2024

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

Reference Standard Instruments :
Standard Digital Thermometer with Thermocouple probe
1D No. Cert. No. Due Date

400029 & 400032 67-400247-1 26 Oct 2024

The Uncertainties are for a confidence probability of approximately 95%

Temperature controlled enclosure (Oven)

The temperature scale used was based on ITS-90

e
s, ¥
bolhahyhe®

Certificate of Calibration

NSC-TISI-TIS17025
CALIBRATION 0030

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

Model : UF 55
Resolution : 0.1
ID No. : N/A

Approved by :

On site calibration was carried out at the Laboratory, M E T Company Limited
(27.01028.0) "C

(50 to 55)

(210.0 10 210.8) V

This certification is traceable to the International System of Units

National Institute of Metrology Thailand (NIMT)

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

Page : 10f2

bt &

Supervisor

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rdl., Bangpood, Pakkred, Nonthaburi 11120

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail - calibratech_cal(@yah

Certificate of Calibration
Certificate No. :67-400509-1

h .cali@hotmail.com

Page : 20f2

Result of Calibration :
UUC Condition As-Received : Good

Without Adjustment

Function :  Temperature measurement

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

Inside of Chamber
f W =040 m
i 3 2 3 4 D =033 m
] 3 H =040 m
g Capacity = 0.05 "
H
Hi2
of ¢
Sc
! DR 5 /'
< Front i
7 >
Test Setting Indicating
point| Temeaneall Tempseuis Measured Temperature (° C) @ Sensor No. Uncertainty
(") ey () 1 z 3 4 5 6 7 8 9 (£°C)
0.0 180L0 1R0L0 1801 1802 179.5( 180.2| 180.2] 180.2] 179.2] 179.4| 180.8 0,95
Test Setting Indicating M d M Overall
Point Temperature Temperature Uniformity Stability Variation
("c) ("ch ("c) (°c) ("c) ("c)
180.0 180.0 180.0 1.7 0.1 1.7

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 inty of

providing a level of confidence of approximately 95%

was based on a standard uncertainty multiplied by a coverage factork =2,

-olo -
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PerkintEIimer’
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 11118
Instrument Serial No.: 07851407053C

Date: 02-Dec-2024

ICP-OES/Optima8000 Preventive Maintenance (PM)

Company Name: MET Company Limited.
Address . Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11110
(Instrument Location):
Serial Number: 07851407053C PM Number: 10f2
A7 K. Sasithon Telephone Number: 065 850 0726

(if applicable):

Service Engineer Service Order

Khwanchai WO-02950877
Name: Number:
Date PM Performed: 02-Dec-2024 Next PM Due Date: 02-Jun-2025
(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 - -
v PerkinElmer

Scope

The purpose of this PM is to 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, PerkinElmer 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.

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




Component List

Component / Specific Model Serial #

Configuration Notes

Optima8000 07851407053C

Winlab V 5.5.0.0714

S$10 Autosampler

Parts Lists

Parts Included with the PM
If‘art N|:|mber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer 1
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
80810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 1
N0780437 O-ring kit, torch 1
Additional Reagents and Standards Required for PM
Part Number Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 62-162CRX1 12/25
Instrument Calibration-4
- 2
N9300221 (N9300221 diluted 100X) 1 61-190CRY1 08/25
I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 2 of 6 I

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:

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

Torch Components Replaced: [lYes ¥INo
If yes, list components replaced:

¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: ¥1Yes 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 water supply pressures.
¥l 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.

¥l 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.

I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 3 of 6 I




3. Electrical:
5.2 Precision:

¥1 Visually inspect all PC boards for cleanliness and signs of corrosion.
Y Insp g /1 Test for reproducibility of a set of measurement.

¥ Check all RF generator and spectrometer power supply voltages.

¥ Run instrument diagnostic checks from the appropriate Device Control Module. Parameter Specification Test Result Pass/Fail
RF Generator: Zn 213.856 %RSD <1 % 0.99 Passed
¥ Check the RF generator status screens. Mg 280.856 %RSD <1 % 0.68 Passed
¥ Check the function of all interlocks. Mg 285.207 %RSD <1 % 0.27 Passed
Spectrometer: Ba 455.403 %RSD <1 % 0.23 Passed
¥ Check the spectrometer status screens.
¥ Check for proper function of all motors from the Motor Control window. 5.3 Mn BEC:
4. Optical: 1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.
¥ Check the neon lamp for proper operation. Mn Background Equivalent Concentration:

¥ Ensure that neon initialization passes at power up.

¥ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to Method “MnBEC” For Samples “IB (2%HNO3)” and “I5 {N069-1579/10)", record intensities.

60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

the neon correction table if problems are encountered. If problems are still exhibited after the

table is re-generated, replace the neon lamp assembly. Element Mode Conc. 1B IS

Neon Lamp Replaced: [Yes ¥INo Mn 257.610 Radial 1,000 ppb 13533.7 651501.9

7 Perform the Initialize Optics routine from the Spectrometer Control window. Mn 257.610 Axial 1,000 ppb 79071.6 4397761.7
¥ Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the

spectrometer DCM. Mn 257.610 IB*Conc. IS-IB BEC Spec Pass/Fail
¥ Insure the Dark Current measurement (Detector Calibration) passes at initialization. Radial 13533700 637968.2 21.21 <30 PPB Passed
¥ Check the shutter home sensor position. Axial 79071600 4318690.1 18.31 <30 PPB Passed
¥ 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 6. Review:

the detector cooling fan may not be operational. Further inspection may be necessary. ¥ Review with the customer PM work performed.
¥ Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror. ¥ Discuss recommended customer supplied materials to have on hand.
¥ Clean or replace the axial and radial view windows as necessary. ¥ Attach PM sticker

Axial Window Replaced: ¥ives CINo ’

Radial Window Replaced: Vives [ONo

5. Post PM Performance Tests:
¥1 Perform View Align.

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00694 Passed
Ni 231.604 - Resolution <0.011 0.00847 Passed
Ni 341.476 - Resolution <0.015 0.01234 Passed
Ba 455.403 - Resolution <0.020 0.01552 Passed

I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 4 of 6 I I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 5 of 6 I




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 1 Fails 1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

Date:
02-Dec-2024
(DD-MMM-YYYY)

Authorized Customer Representative:

Date:
02-Dec-2024
(DD-MMM-YYYY)

I ICP-OES/Optima8000 Preventive Maintenance (PM)
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HARIKUL
~&4 sCIENCE

CERT.No.: HS-V083L

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com

Calibration Date : 2 Dec 24 Model
Submitted by : MET CO.LTD SIN
36/659 Moo. B, Bang Rak Phatthana, Probe
Bang Bua Thong, Nonthaburi 11110 SIN
1D NO.
Avg Room Temp : 20 °C Air Temp ref

Avg Water Temp : 20 °C

Barometric ref

Certificate of Calibration

© YSI 5000
: 16G103969
: ¥S15010
: 15K100353

: 5/N. FBOBSC26
: S/N. FBOB5C26

Air Pressure : 760.00 mmHg Water Temp ref : -
Salinity : 0 ppt ID NO HS001
Technician . Kittipong M.

Calibration Details
Calibration Point 100% air sat. (status) (status)

(@20 °C, DO =9.09 mg/))
Measurement 1 (mg) 9.08 (PASS) - -
Measurement 2 (mg/) 9.08 (PASS) - -
Measurement 3 (mg/) 9.07 (PASS) -
Measurement 4 (mg/) 9.08 (PASS) z
Measurement 5 (mg/) 9.07 (PASS) -
Measurement 6 (mg/) 9.08 (PASS) -
Measurement 7 (mg/l) 9.07 (PASS) - -
Measurement 8 (mg/l) 9.07 (PASS) -
Measurement 9 (mg/l) 9.07 (PASS) -
Measurement 10 (mgf) 9.07 (PASS) B -
Mean Measurement 9.07 mg/l = -
Inaccuracy 0.02 mg/l z -
Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mgl

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd
3) This result shall not be used for advertising purpose.

(Kittipong Maekwong)

(Matenapha Pisatkunchon)
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Calibratech Co.,Ltd. ZOm

7106-T Moo 2, 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@yahy h..cal@hotmail.com
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Certificate of Calibration

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 67-400708-1 Page : 10f2
Submitted by : M E T Company Limited

36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nenthaburi 11110
Equipment : Temperature controlled enclosure (Incubator)

Manufacturer : M-LAB Model : BIC-140

Range : N/A "C Resolution : 0.1 "C

Serial No. : 1022 ID No. : MET-BI02/64
Environment : On site calibration was carried out at the Laboratory, M E T Company Limited

Ambient Temperature : (24.01024.8) °C

Relative Humidity & (50 to 55) Yo
Line Voltage (220010 221.8) V
Date of Received : 20 December 2024
Date of Calibration : 20 December 2024
Date of Issue : 20 December 2024

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 & 400047  67-400442-2 27 Jan 2025 National Institute of Metrology Thailand (NIMT)

Approved by
Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

CAL-F0031-03

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukk 4 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. :67-400708-1 Page : 2 0f 2
Result of Calibration : Without Adjusiment
UUC Condition As-Received : Good
Function : Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
l/ ' Aj/‘ W=03 m
2 4 -
A T + D =033 m
1 3 H=1l4 m
i
g Capacity = 0.14 m
H
H2 8
$ 9
L gy
AND
v Di2 5c1
E. Front =o:
& w
Test Setting Indicating
g Measured Temperature { " C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
) (*c) GaC) 1 2 3 4 5 6 7 8 9 (£°C)
20,0 200 20,0 20003 [ 1970 19.68| 19.68 | 20.35| 20.19| 20.15| 20.10 | 20.38 0.35
Test Seiting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°cy) ("c) (°c) ("c) {*C) (°c)
20.0 200 20,0 0.8 0.1 0.8

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 factork =2,
providing a level of confidence of approximately 95%

-ollo -

AL-F0031-03
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CALIBRATION 0008

Cert. No.: 24TME48
Page: 10f3
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Equipment : Incubator Cert. No.: 24TMB48
Condition As-Received : Used Iltem Page: 20of 3
Reference : 2404-00030C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY48023932 23LMm122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
_ Beginning | _Finished
Temp. (°C) 24 24
-{ REL.Humid. ( % ) 54 57
2 4 AC Supply ( Volt ) 221 223
S [
i g e Position: | Rer-Std.
. - ostons 1 ipNo.:
§ & 1 19-16RTD-01
Tz 2 19-16RTD-02
sz“‘,?;;,z/?_i_ L /” 3 19-16RTD-03
- 4 19-16RTD-04
- W - 5 19-16RTD-05
6 19-16RTD-06
i 21-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 19-16RTD-08
R x i 9 (ref) | 19-16RTD-09
b= 50 em W= 0.64 m
¢= 50 cm H= 080 m

Capacity = 0.26 m*

naslusmuny

Equipment : Incubator Cert. No.: 24TME48
Condition As-Received : Used Item Page: 30f 3
Reference : 2404-00030C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UucC* uuc Temp ire Temperature | Overall |Coverage
Point Setting |Reading stability uniformity Variation| Factor
(*c) (C) | (°C) (x°C) (c) (c) k
35.0 35.0 35.0 0.028 0.13 0.24 2
Calihf-aﬁon Measured Temperature ( °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 T 8 9 (ref.) (+°C)
35.0 34.908 | 35.004 | 34.989 | 35.099 | 35.089 | 35.095 | 34.921 | 34.936 | 35.002 0.30

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

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

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

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

-00o0-

wnanslumuny




Certificate of Calibration

Vg,
s

e

SN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac=MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7, .=
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Ll B
TEL.0-2717-3000-29 FAX.0-2713-0484 CALIBRATION 0008

Cert. No.: 24TM6E51

Page: 10of 3

Equipment : Incubator

Manufacturer : Memmert

Model : IPP 260

Serial No. : V618.0033

ID No. : UAE.MIC.021/2561

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory (302)
Received Order : 01 April 2024

Calibration Date : 02 April 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by :

Approved by :

Approved Signatory
() Ponpan Paipim
(v/} Suwit Imjai
() Kunchit Promprat

Issue Date : 7 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of C Services 3 ; ( and Testing Services.

naslumuny

Equipment : Incubator Cert. No.: 24TME51
Condition As-Received : Used Item Page: 20of 3
Reference : 2404-00030C-3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ({ RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY49023932  23LM122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Temp. (°C ) 25 25
10/ REL.Humid. ( % ) 54 57
2 3, AC Supply ( Volt ) 221 224
S )
1 g - Position : Rt S“_"
H 6 iHE2 ID No.:
o & 1 20-16RTD-01
R 2 20-16RTD-02
W2 5 ;‘- < / 3 20-16RTD-03
—- 4 23-16RTD-04
:: W 5 22-16RTD-05
6 20-16RTD-06
7 | 20-16RTD-07
Probe Installation Details : Dimension of Chamber : [ 8 22-16RTD-08
a= 50 em D= 050 m 9 (ref.) 22-16RTD-09
b= 50 cm W= tet i
c= 50 om H= 0.80 n
Capacity = 0.26 m?

wnanslumuny
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Equipment : Incubator Cert. No.: 24TM651
Condition As-Received : Used Item Page: 30of 3
Reference : 2404-00030C-3
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UuUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability iformity Variati Factor
(°C) (ce)y|ce) (£°C) (°c) (°C) k
22.0 22.0 220 0.039 0.22 0.42 2
44.0 44.0 44.0 0.048 0.50 0.90 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
22.0 22.008 | 22.034 | 22.039 | 22.021 | 21.746 | 21.698 | 21.668 | 21.668 | 21.846 0.30
440 44.267 | 44.602 | 44.293 | 44.402 | 44.004 | 43.961 | 43.756 | 44.000 | 44.205 0.30

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

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

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

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

-00o0-

naslumuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i \
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7, .+
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 i

NSC-TISI-TIS17T025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration God ¥o.: SeuoHs

Page: 10of3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 14

Serial No. : L414.1407

ID No. : ' UAE.MIC.006/2558

Submitted by : United Analyst and Engineering Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiclogy Laboratory (302)
Received Order : 01 April 2024

Calibration Date : 01 April 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by :

Approved by :

Approved Signatory
( ) Ponpan Paipim

(v/) Suwit Imjai
() Kunchit Promprat

Issue Date : 25 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of C Services 3 : Equi Calibration and Testing Services.

wnanslumuny
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Equipment : Water Bath Cert. No.: 24TMB14
Condition As-Received : Used Item Page: 2of 3
Reference : 2404-00030C-7

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-980.
Condition of this result of calibration '
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381  23LME5 TPA 19 May 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
{°c) ( %RH. ) ( Volt )
Beginning of Calibration 29 63 222
Finished of Calibration 27 66 22, - |
Position : Aot Bed
SIN.:
1 4803988-006
1 2 2 4803988-007
et 5 3 4804539-014
4 4804539-015
5(ref.) 4804539-016
Front

naslumuny

Equipment : Water Bath Cert. No.: 24TM614
Condition As-Received : Used ltem Page: 3of 3
Reference : 2404-00030C-7
Result of Calibration :-  ( * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc uuc* Average* Standard Reading ( °C ) Uncertainty
point Setting Reading Position
(°c) (°c) (°C) 1 2 3 4 5 (ref.) (£°C)
44.5 44.5 44,5 44,529 44 462 44,470 44.482 44.489 0.15
Calibration Coverage
bkt Uniformity | Stability Factor
(c) (°c) (t°C) k
44.5 0.077 0.048 2

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

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

uucC* : Unit Under Calibration

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

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

-o0o-

wnanslumuny




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

NSC-TISITIS1T028
CALIBRATION 0008

Cert. No.: 24TME16

Page: 10of3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 14

Serial No. : L414.1410

ID No. : UAE.MIC.007/2558

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiclogy Laboratory (302)

Received Order : 01 April 2024

Calibration Date : 02 April 2024

Ambient Temperature : (26x10)°C

Relative Humidity : (50+30)%

Calibrated by : b

Approved by : .-

Approved Signatory
() Ponpan Paipim
(v/) Suwit Imjai
() Kunchit Promprat

Issue Date : 25 April 2024

The Uncertainties are for a confidence probability of approximataly 85%

This certificate may not be reproducad other than in full, except with the prior written
Approval of the head of Services 3 : Equi and Testing Services.

Result of Calibration :-

Equipment : Water Bath Cert. No.: 24TM616
Condition As-Received : Used Item Page: 20of 3
Reference : 2404-00030C-8

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY44073381  23LM85 TPA 19 May 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
(*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(°C) ( %R.H. ) ( Volt )
Beginning of Calibration 28 63 222
Finished of Calibration 27 69 221
Ref. Std.
Position : SIN:
1 4803988-006
1 2 2 4803988-007
St 5 3 4804539-014
4 4804539-015
5(ref.) 4804539-016
Front
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Equipment : Water Bath Cert. No.: 24TM616
Condition As-Received : Used Item Page: 30of 3
Reference : 2404-00030C-8
Result of Calibration :-  ({ * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) -
point Setting Reading Position
{°G) {*c) (°C) 1 2 3 4 5 (ref.) (£°C)
41.0 411 411 40.988 40.997 41.014 40.996 40.993 0.15
44.5 445 44.5 44.474 44.456 44.460 44.456 44.455 0.15
Calibration | ;. itormity | stability | C°verae®
point Factor
(*c) (*C) (£°C) K
41.0 0.100 0.041 2
44.5 0.070 0.047 2

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UucC* : Unit Under

Calibration

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

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

-o0o-
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Foundation for indusimal Development National Food Instirute il NSC.TISLTIS 17025
Food Industrial Laboratory Service Center CALIBRATION 0061

Calibration Certificate

Certificate No.: 2403982-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page1of3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 807298
ID No.: UAE.MIC.019/2560
Order No.: 2403982
Operation No.: 2403982-001
Date of Receipt: 7 August 2024
Date of Calibration: 7 August 2024

Calibrated by Mr.Manas Somsak Approved by

Specialist
Vice President, Department of Laboratory Services
Date of Issue: 14 August 2024 Responsible for the Technical Management Team
The uncertainties are for a ¢ ience probability of appr ely 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-C5-00% Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2403982-001-01
Equipment: Autoclave
Model: CL-40L Serial No.: 807298
Resolution: 1 °c 1D No.: UAE.MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 7 August 2024 Page 3of 3
Calibration point: 121 5 = 5
Calibration result: —
Calil i i Line Voltage _sadeg (ner) ‘5@
Condition °c) Humidity (%)|  (Volt) T emm
Min 28.0 55 224 Starsdard at Puston
Max 30.0 65 226 Cwdg ot 0 B e parmbune poon,
B 4 o epheiph a8
Tablel : Reporting of Temperature o
i Temp ure (°C) @ No.
Calibration Point (Sensor No.2 is REF) Uncertainty
(°c) Std.# 1 Std.# 2 (Ref) Std.# 3 +(°C)
121 12243 122.44 122.44 0.65

Table 2 : Reporting of Characterization Result

UUC* Setting uuc* Reading Stability Uniformity |Overall Variation
("c) Min (°C) | Max (°C) |Average ("C)} MPa + (°C) (°c) (°c)
122 122 122 122 0.11 0.065 0.031 0.14

Note

The quoted uncertainty include " Stability " and " Loading effect ( 20% of Uniformity )"
UUC* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
ference location which are observed at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing
a level of confidence of approximately 95 %, 7

re at the

R ¥ JR——

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2403982-001-01
Equipment: Autoclave
Model: CL-40L Serial No.: 807298
Resolution: 1 °c 1D No.: UAE.MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 7 August 2024 Page 2 of 3
Location: MICROBIOLOGY LABORATORY (301), UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Ambient Temperature ( 29 = 1 ) °C
Relative Humidity ( 60 £ 5 ) %
Line Voltage ( 225 £ 1 ) Volt

Condition of this results of Calibration:
1. This instrument was calibrated by insert 3 standard Data loggers with RTD into its autoclave and calibration
according to W-TE-018 based on BS 2646-1:2021, Autoclaves for sterilization in laboratories
Part 1: Design, construction, safety and performance - Specification,
- The temperature scale used was based on ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :
Instrument Model Serial No. | Certificate No. Due Date Through
WATIONAL FOOD |
OM-CP-HITEMP-140 Q88555 TE 670230-01 25-Feb-25 T
Digital Thermometer with RTD o ) e ROy
(Data Logger) OM-CP-HITEMP-140 R55951 TE 670231-01 25-Feb-25 % E .
OM-CP-HITEMP-140 RSE916 TE 670232-01 25-Feb-25 INSTITUTE

This certificate is traceable to International System of Units (SI Units).
This certificate was certified anly for the instrument we calibrated.
This result of calibration was found accurate as shown on date and place of calibration only.
This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical.
Condition of Calibrated item :  Good
UUC Description :  Setting program function sterilization @ STERILIZE/NORMAL
Time of sterilization 15 Minute At 121 °C
8. Result of Calibration : Without adjustment
| | Atter adjustment

N AW

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Certificate
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NSC-TISI-TIS 17025
CALIBRATION 0081

Certificate No.: 2402281-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1of 3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 808763
ID No.: UAE.MIC.026/2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mra t Prap ipong Approved by
Scientist
M Division of Calibration Laboratory
Date of Issue: 9 April 2024 Responsible for the Technical Management Team
The uncer ies are for a fid: probability of approxi ly 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025

ministry of ncusty  FOOd INdustrial Laboratory Service Center CALIBRATION 0081

Calibration Report

Certificate No.: 2402281-001-01
Equipment: Autoclave

Model: CL-40L Serial No.: 808763

Resolution: 01 °c 1D No.: UAE.MIC.026/2563

Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 2 of 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature ( 25 %= 1 ) °C

Relative Humidity ( 55 £ 7 )%

Line Voltage (225 £ 5 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autoclave and calibration
according to W-TE-018 based on BS 2646-1(2021) : Autoclaves for sterilization in laboratories Design, construction, safety
and performance Specification.

- The temperature scale used was based on ITS - 90 .
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No. | Certificate No. Due Date Through
- RATIONAL FOGD |
- HiTemp140-2 R54918 TE 660383-01 8 April 2024 INSTITUTE
Digital Thermometer wi ” i
(Data L ) HiTemp140-2 525601 TE 670033-01 S November 2024 DGETECH INC.
HiTemp140-2 525602 TE 670034-01 S November 2024 | MADGETECH INC.

3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical.
7. Condition of Calibrated item :  Good
UUC Description :  Setting program function sterilization :  STERILIZE/NORMAL
Time of sterilization 15 Minute At 115.0 aand 121.0 *C

8. Result of Calibration : ‘Without adjustment

After adjustment

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402281-001-01

Equipment: Autoclave
Model: CL-40L Serial No.:
Resolution: 0.1 °C  IDNo.:

Manufacturer:  ALP

Date of Calibration: 2 April 2024

808763

N
SN

UAE.MIC.026/2563

2,

Page 3of 3

Calibration point:

115.0 aand 121.0 °C .
Calibration result:

Calibrati lati Line Voltage
Condition {"c) |Humidity (%) (Volt)
Min 24.4 48.6 220 Siantat s Frsnon
Max SR w21 0 o :..u . ;;4..:;-‘.:0.:’.:. ::an ..q._a..,...-... proke,
— U] Sird = i coamons Gy v 100 e
Tablel : Reporting of Temperature Cand g
M d Temperature (°C) @ S No.
Calibration Point (Sensor No.2 is REF) Uncertainty
(°c) Std.# 1 Std.# 2 (Ref) Std.# 3 % (°C)
115.0 115.28 115.35 115.38 0.64
121.0 121.28 121.36 121.37 0.64
Table 2 : Reporting of Characterization Result
uuC* Setting uuc* Reading Stability Uniformity |Overall Variation
(°c) Min (°C) | Max (°C) |Average (°C)) MPa +(°C) (°c) (°c)
115.0 115.0 115.1 115.0 0.08 0.19 0.13 0.48
121.0 121.0 121.1 121.0 0.12 0.17 0.10 0.38
Note

The quoted uncertainty include " Stability " and " Loading effect ( 20% of Uniformity )"

uuc* = Unit Under Calibration

Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

for at least half an hour after reaching steady state.

Uniformity = The maximum difference of measured temperatures at any sensors and the measured

ire at the

e location which are observed at the same time.

Overall Variation = The difference of the maximum and minimum measured temperatures througout cbservation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing

a level of confidence of approximately 95 %.
--------- End =-r-==-==

F-C5-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate

Certificate No.: 2402419-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page10f3

Equipment: Electronic Balance
Manufacturer: OHAUS
Model: PX623
Serial No.: C€236754745

ID No.:
Order No.:

Operation No.:

UAE.MIC.055/2565

2402419

2402419-001

Date of Receipt: 19 April 2024
Date of Calibration: 19 April 2024
Calibrated by  Mr.Pheraphat Tuaniit Approved b
Scientist (
Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 Responsible for the Technical Management Team
The uncer are fora e probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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ministry of industy  FOOO INdusiial Laboratory Senvice Center CALIBRATION 0081 misistry of Insusty  FOOd Industrial Laboratory Senvice Cenrer CALIBRATION 0061
" -
Calibration Report Calibration Report
Certificate No.: 2402419-001-01 Certificate No.: 2402419-001-01
Equipment: Electronic Balance Manufacturer:  OHAUS Equipment: Electronic Balance Manufacturer:  OHAUS
Model: PX623 Resolution: 0.001 g Model: PX623 Resolution: 0.001 g
Serfal No.: C236754745 ID No.: UAE.MIC.055/2565 Serial No.: (235754745 ID No.: UAE.MIC.055/2565
Capacity: 620 g Capacity: 620 g
Date of Calibration: 19 Apnl 2024 Page2of 3 Date of Calib 19 April 2024 Page 3 of 3
Environment Condition: Ambient Temperature: 260 + 0.3 °C Relative Humidity: 57 + 84 % Calibration Results:  (Continued)
Piacehc:f Calibrati.on: Room 301, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. f 7 : 0600 g
Shaiianof Sloee Secuen, Calibration Adjustment:  Internal Calibration
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019 3. Departure from Nominal Value:
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Weight Class E2 1-500g 15882 TS M23111825 28 November 2024 { g 3 { g } { g ) ( g 3 (+ g ) s
Instrument Model Serial No. Calibrated By  Certificate No. Due Date Unload 0.0000 0.000 0.000 £.00003 2,00
Thermo-Hyaro Meter 608-H1 NFLBTH 019/23 Quality Reborm QR24-0492 4 March 2025 . 000 T i st i
3, This certification is traceable to 51 UNIT
4. This certificate was certified only for the instrument we calibrated. - 2.£000 280 L e e
5. This result of calibration was found accurate as shown on date and place of calibration only. 10 10.0000 10.000 0.000 0.00093 200
Calibration Results: 20 20.0000 20.000 0.000 0.00093 2.00
1. R tability of Readi 50 50.0000 50.001 -0.001 0.00093 2.00
100 100.0000 100.001 -0.001 0.00094
Nominal Value ( g ) Standard Deviation of Reading {g) 200 200.0000 200,001 .0.001 0.0011
i ZED:‘: 300 300.0000 300.003 -0.003
400 399.9999 400.003 -0.003
2. Off-Center Error: b 299,956 500003
A mass of 200 g was placed and moved to various position on pan. 600 599.9999 600.002
The balance reading cbtained s given in the table.
Q O
1 2 3
t g 3¢ g )t g )
200,000 | 200.002 | 200.001
F-C5-012 Revision: 01 Date: 20-04-65

2.00
0.0011
-0.003

2.00
0.0012
-0.002

2.00
0.0013

2.00
0.0014

2.00

2,00

level of confidence of approximately 95 %.

F-CS-012 Revision: 01 Date: 20-04-65

The reported uncertainty of measurement was based on a standard uncertainty multiplied
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UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

Serial No. : 17780278
Soft version : Ver 2.0.7
ROM version : Ver 2.0.1
Date : 09 July 2024
PM by

Approved by

E Coax Group Corporation Ltd.
1131/62,64,325-331 Nakornchaisri road,

Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386

iananslusdumy

Inspection result

ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS OK
1.2 Cooling PASS OK
1.3 Leak PASS oK
1.4 Optical system PASS OK
1.5 Drift PASS oK
2. Analytical curve inspection(AREA)
2.1 No Pretreatment (Low Conc.) Correlation coefficient 0.9999 OK
(r)= 0.9990
3. Repeatability(AREA)
3.1 No Pretreatment 100ppb, n=3 99.60 ppb
101.84 ppb
101.22 ppb
CV.< 5% 1.15% OK
4. Blank Below 1.0 (AREA) 0.1002 oK

nanslumuny
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Counter

Maintenance x
MAIN | sc Counter | Parametsr
Measurement Count 20577(22-0808)  Clear P1 tube[H}2000h} 0h0Om(2407-08)  Clear
Mercury Exhaust Flter Amount{mal{1500ma) 1220808 Clear P2 tubelHI(2000n} 00 1m(24-07-8)
Lamp Active time(5000h) h13m2a-07-08)  Clear P3 tube[H}(2000h} 0h0Om(2407-08)  Clear
Membrane Filter Usage Time(2000h) onsem(z407-08)  Clear P4 tubelHI{2000h} 0h0Om(24-0708)  Clear
PS tube[H20005) OhOOm(24.5708)  Clear
Main Pump tube(750) OhsBm(2407-08)  Clear F6 tube[H](2000h) 0h0Om(24-07-08)  Clear
Heating Lamp Time 530h23m(22-08-08) Clear P7 tube[H}2000n} 0h02m(24-07-08) Clear
L}
enanslupmuny

Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 2024-07-09
Name : Coax Group
Memo : Calibration Curve 0-10ng
Calib
141 1 Soa0z000E 0
B b=5.0080000 0E-02
121 r=0.9999
101
3 8t
o L
= 6l
@ 8T
< 4:
2L
ol
123456789101
STD[ng]
STD
No STD SvOL | CvOL | DVOL STD AREA MEAS Dev Note
[ppb] [mL] | [mL] | [mL] [ng] [ON] [ng] [%]
1 100.000 0.000 5.000 5.000 0.000 0.0846 0.0265 -
2 | 100.000 0.025 5.000 5000 2.500 3.3464 2.5298 1.2
3 | 100.000 0.050 5.000 5.000 5.000 6.4170 4.8863 23
4 | 100.000 0.075 5.000 5.000 7.500 9.8647 7.5322 0.4
5 | 100.000 0.100 5.000 5.000 10.000 13.1132 100253 03
0.05
0.04
003
(%]
2 002
001
0.00
1 2 3 4 5
SMP
SVOL | CVOL | bvOL AREA MEAS CONC
No. | NAME Note
[mL] | [mL] | [mL] [ON] [ng] [ug/L]
1 1 100ppb 0.050 5.000 5.000 6.5389 4.9798 99.60
2 | 100ppb 0.050 5.000 5.000 6.6848 5.0918 101.84
3 | 100ppb 0.050 5.000 5.000 6.6446 5.0610 101.22
Statistics
No. | NAME TRY AV SD Cv
[ug/L] [ug/L] [%]
1 | 100ppb 3 100.887 1.15660 1.15
- '
nanslumuny

MIFFOR IMSTRUMENT S CORPORATIOMN




Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 2024-07-09
Name : Coax Group
Memo : Blank
SMP
SVOL | CcvOL | bvOoL AREA MEAS CONC
No. | NAME N
° il | [l | fml | ON] | [ng] | [ug/L] ote
] ) 3 1_|Blank DI 01002 0.0385
Self Check
Heat check:PASS!! ( 26.3degC[05:00] -> 30.3degC[02:29])
Sensor check:PASS!! ( 53- 10= 43)
Leak check:PASS!! (0.19L/min)
Sig/Ref check:PASS!! (Sig:4.00V, Ref:4.02V)
Drift check:PASS!! ( 0.0000061 - -0.0000179 = 0.0000240)
1
-2- ' - '
enanslupmuny nanslumuny
m MIFPOM INSTRUMEMT S CORFORATION m MIFPOM INSTRUMENT S CORPORATION




Calibratech Co.

7/106-7 Moo 2, Sukhaprach

I
B N
A

LLtd. NSC-TISI-TIS17025
3Rd, Pakkred, Nonthaburi 11120 CALIBRATION 0030

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

Certificate No. :

Submitted by :

Equipment :

Environment :

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

Calibrated by :

Certificate of Calibration
67-200293-1 Page : 10f2

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

Electronic Balance

Manufacturer : Sartorius Model : BSA2245-CW
Serial No. : 35090472 1D No. : MET-EB 02/60
Capacity : 220 g Resolution : 0.0001 g

On site calibration was carried out at the Laboratory, M E T Company Limited

Ambient Temperature : (2591026.2) °C
Relative Humidity (32.61045.5) %
Air Pressure  : 1007.0 mbar

20 August 2024
20 August 2024
21 August 2024
Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Calibratech Co.,Ltd.

7/106-7 Moo 2, h 3 Rd, B: d, Pakkred,

111120

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

Certificate of Calibration

Certificate No. : 67-200293-1

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Departure of indication from nominal value

Page : 20f2

Nominal Value Correction Uneertainty
(2) (g T (g
0.05 0.0001 0.00012
(18} 0.0001 (L00012
0.5 00001 0.00013

| 0.0000 0.00013
5 0.0000 0.00013
10 0.0000 0.00013
50 L0001 0.00015
100 (L0000 0.00020
150 0.0000 0.00038
200 0.0001 0.00038

Calibration Method :
Edition 7 - November 2022

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

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a age factor k= 206,

providing a level of confidence of approximately 95%

Standard Weights
1D No,
E261-E2624

Cert. No.
C02232088

Due Date
08 Nov 2024

T bili
National Institute of Metrology (Thailand), (NIMT)

Eccentric error

Repeatability

Load test : 50 g
A B C D E
0.0001 -0.0001 -0.0001 0.0001 0.0000

Load test 3 200 g

E

Approved by :

Supervisor

The Uncertaintics 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.

Stdev. : 000005 g
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Agilent
CrossLab

Agilent CrossLab Start Up Services
Agilent 8890 Gas Chromatograph

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

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

- Agilent

CrossLab

Agilent 8890 GC Preventive Maintenance Checklist

Introduction

Customer Information

= Customers should provide all necessary operating supplies upon request of the engineer.

= A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

= Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this service.

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

Important Customer Web Links

* For more information about Agilent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

»  The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome.

* To access Agilent University, visit http://www.agilent.com/crossiab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

+  Auseful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: hitps://www.agilent.com/en-us/agilentresources.

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

= Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent.

Revision: 2.0, Issued: September 14, 2027

Agile Document Number: DO013610 z &1
DE number: 44166.7597222222 Page of _L
@ Agilent Technologies, Inc. 2021

- Agilent
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Agilent
CrossLab
Agilent 8890 GC Preventive Maintenance Checklist . ) "
Service Engineer's Responsibilities
» Contact the customer and ensure that all y supplies are available before the preventive

maintenance visit.

=  Only select those pages that relate to the system or module being serviced.

» Complete empty fields with the relevant information.

= Complete the rel t checkb in the checklist using either a "X or tick mark "™,

= 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.

» Complete the Service Review section together with the customer.

« Complete the fields for page numbers at the foot of each selected page

= Complete 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.

Additional Instruction Notes

= Check for any active service notes 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
qualification service.

» Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revision: 2.07, Issued: September 14, 2021
Agile Document Number: DO013610

DE number: 44166.7597222222

® Agilent Technologies, inc. 2021

Page ﬁ of _4__

Agilent

Cross

Agilent 8890 GC Preventive Maintenance Checklist Fonriey
System Information

lﬂ/ Check this box if an instrument configuration report is attached instead of completing the table
below.

by 01 GO0L/LT S NAFAINY

Instrument System Site and

Location MET (p,Lrd Labom#o%

& List the Serial Numbers of each
List C t Product Numb
Component

€ JylioA CNAZSA118

ry

2 unrh CN 220 95273
1 GAGIGA CN 27 04305y
10.

Preparation

{Dlsms.s any specific issues with the customer before starting.
Review the instrument logbook for recorded problems and comments.
l;l/ Save instrument control settings before starting the procedure.
Perform a general inspection of the system for cleanliness.
G/ Check for proper installation of parts, assemblies, sensors etc.
Check system for required installation of components, settings as defined by current Service Notes.
Check for required firmware updates and verify with customers if they would like them installed.

“

EZ{ Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is tumed OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2.0, Issued: September 14, 2021
Agile Document Number: D0D013610

DE number: 44166.7597222222

@ Agilent Technologies, Inc. 2021

Page 4 of j

i Agilent
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Agilent

CrpssLa_h

Agilent BB90 GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

Clean and inspect GC

Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.

u{ﬁ//Uhplug power cord from the power source.
d

Inspect internal ¢ tors for proper « and pl
Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

v g Verify oven motor spins freely and tumns on with the oven door closed:; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.
Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

B/ Replace the split vent trap cartridge filter using the Maintenance procedure from either the Browser
User interfaces on units with these inlets: Split/Splitiess Capillary (SSL), Multi-Mode Inlet (MMI),
Programmed Temperature Vaporizer (PTV), Volatiles Interface (V1).

If the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

@ Fortheinlets installed, perform inlet maintenance using the Maintenance procedure from the Browser
User interfaces. Record the results. (Leak and Restriction Test)

@ Ifthe GC includes a Flame Ionization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination - clean as necessary.

Zero Sensors and Leak test

{ Zero all pressure sensors using the Browser interface.
Perform inlet pressure decay test(s) from the diagnostics screen on the Browser User interface.
Record if test passed or failed in the results table.

Note: if the PM is done in preparation for an Operational Qualification, then the pressure decay test
defined within that protocol can be used for the PM

Revision: 2.01, Issued: September 14, 2021

Agile Document Number: DO013610 { q
DE nurnber: 44166.7597222222 Page _/_ of _L
© Agilent Technolegies, Inc. 2021

Agilen
CrossLab

Agilent BB90 GC Preventive Maintenance Checklist

ALS Maintenance

O Section NOT applicable

D/Check all cabling and configuration settings bet GC, tray, and injectors.
E( Vacuum or remove any dust, especially around fans.

d/ Check operation of all fans.

E( Check syringe for smooth plunger operation.

J Check for smooth operation of the needle support — clean if necessary

Restore Instrument

EI/ Restore the normal operating conditions or customer method using the Browser interface or Data
System.

IaJ Purge the system with carrier flow for 15 minutes

12/ Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

Perform a chemical checkout. if this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

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

Revision: 2.01, Issued: September 14, 2021 B
Agile Document Number: DD013610 _é
DE number: 44166.7597222222 Page of

© Agilent Technolegies, Inc. 2021

- Agilent




Agilent
réssLab

Agilent 8890 GC Preventive Maintenance Checklist

Signature Page

Service Review

@ Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/loghook.
m’ Update/reset instrument maintenance counters as appropriate.
Affix the PM sticker to the system or instrument logbook based on the customer's request.
plete the Service Engineer Comments section if there are additional comments.
Review with the customer this service, parts }, and test its obtained

O If the instrument firmware was updated, record the details of the change in the Senm:e Engineer's
Cc box or if Y, in the customer’s 1Q records.

O Supply the customer with a copy of the Smart Alerts flyer.
0 Describe Smart Alerts to the customer.
O Install Smart Alerts if requested.

PM Test Results Table

Test description Before PM Service | After PM Service
Front detector output %;é f] 9
Back detector output N/p &/

AUX 1 detector output C(/p( N //.v
AUX 2 detector output N/lﬂ' N/,q,
Test description Expected test result | Actual test result
Leak and Restriction Test after front inlet

maintenance Fass 4’ 49;

Leak and Restriction Test after back inlet Pass e
maintenance M

Leak and Restriction Test after front inlet Split Vent Pass

Trap replacement ﬁ %
Leak and Restriction Test after back inlet Split Vent | Pass : y

Trap replacement N 4-
Front inlet pressure decay test Pass FZ(;;
Back inlet pressure decay test Pass N /ﬂ’

Revision: 2.01, Issued: September 14, 2021
Agile Document Number: D0013610

DE number: 44166,7597222222

© Agilent Technologies, Inc. 2021

... Agilent

Agilent 8890 GC Preventive Maintenance Checklist

PM Parts List Table

Note: The following kits are recommended for capillary and purged packed inlets, If this is a general PM
and the customer has a preferred set of consumables, you may use the customer’s consumables.

Product or
maodel# where Quantity
Part description Part number used consumed
| SSL Capillary Inlet PM kit, Splitless 5188-6497 8890 GC )“/4'
SSL Capillary Inlet PM kit, Split 5188-6496 e j|
SSL Capillary Ultra Inert Inlet Gold Seal 8890 GC v /4
with Washer 5190-6144
SSL Capillary Ultra Inert Inlet Splitless 8890 GC 0 /9,
Liner - Single taper with Glass Wool | 5190-2293
SSL Capillary Ultra Inert Inlet Low 8890 GC
Pressure Drop Split Liner - with Glass N%G’
Wool 5190-2295
PP Inlet PM kit 5188-6498 Fae W{}
Split vent trap PM kit, single cartridge 8890 GC }] /4,
(for MMI, PTV & Vi) 5188-6495
MMI Cleaning Kt 63510-60820 i N/
: 8890 GC VA
PTV Septumless Head Rebuild Kit 51829747
) 8890 GC N /4,
PTV Septumless Head Tefion Guide | 5182-9748
Ignitor (glow plug) assembly with O- 8890 GC 1
ring 19231-60680
FID Collector Rebuild/Cleaning Kit | G1531-67000 Feseee V-
e ) 8890 GC D/
Collector Replas Kit G1531-67001
8890 GC ]
Standard .011-inch FID Jet 52000176
Universal 018-inch FID Jet 52000177 8890 GC N/é-

Revision: 2.0, Issued: Septerber 14, 2021
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DE number: 44166.7597222222

@ Agilent Technologies, Inc. 2021

Page z of ﬁ_

- Agilent

Agilent
Cross

e




Agilent 8890 GC Preventive Maintenance Checklist

Service Engineer Comments

Agilent
Cross

' If there are any specific points you wish to note as part of performing the service or other items of

| interest for the customer, please write include them in this box,
|

Service Completion

Service request n Date service complet
Agilent signature Customer signature
Total number of pages in this document q ?35
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Data File C:\Users\P...MGC2025March@7\FID_MDL_restore instrument (1) 2625-83-87 10-23-48.D

Sample Name: FID_MDL_restore instrument

Acq. Operator @ SYSTEM
Sample Operator : SYSTEM
Acq. Instrument : GC1 Location : 1 (F)
Injection Date : 3/7/2025 18:25:14 AM Inj : 1
Inj Volume : 1 pl

: C:\USERS\PUBLIC\DOCUMENTS\CHEMSTATION\1\METHODS\PMGCE2.M
3/7/2025 10:26:52 AM by SYSTEM
(modified after loading)
Analysis Method : C:\USERS\PUBLIC\DOCUMENTS\CHEMSTATION\1\METHODS\PMGCO2.M
Last changed 1 3/7/2825 1@:37:45 AM by SYSTEM

(modified after loading)

Acq. Method
Last changed

Method Info : This method is used for cooldown instrument. @7 Apr 2022 Agilent
Sample Info : PM GC at MET Co., Ltd. of GCe2
FID1 A, Front Signal (PMGC 2025MarchO7FID_MDL_restore instrument (1) 2025-03-07 10-23-48.0) A
pA ] 2 g
:; L=
250 -
m_
150
100 l g
50 g |
3 L i3 JL |
. I - A VR A ——
1] T T T T T ¥
. 1 2 3 4 5 min
Area Percent Report
Sorted By z Signal
Calib. Data Modified : 3/7/2825 10:37:45 AM
Multiplier : 1.80808
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: FID1 A, Front Signal

GC1 3/7/2025 18:38:17 AM SYSTEM

Page

1lof 2
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Data File C:\Users\P...MGC2825March@7\FID_MDL_restore instrument (1) 2025-83-87 18-23-48.D
Sample Name: FID _MDL_restore instrument

Peak RetTime Type Width Area Area Name
#  [min] [min]  [pA*s] % ENVIR SERVICE CO., LTD. (HEAD OFFICE) -
B e e e e e T 42 Ramintra 14, Yeak 9 Tha Raeng, Bang Khen, Bangkok 10230 Thailand (7,
1 9.718 BV ©.9122 393.81955 ©.61592 ? Tax ID: 0105555170865 Tel: 02-943-5814-5 -
2 9.858 VB S  ©.0474 2.47336e6 99.97575 ? Tel: 02-943-8201 Email: pasagorn@envirservice.co.th el bl '
3 3.285 BB 8.0203 9.38152 ©.00038 C-13 wdedots
4 3.945 BB 8.0200 9.37878 @.00038 C-14 Certiicate No. ENZ02502005
5 4.594 BB 0.0210 94.35705 ©.00381 C-15 o
S sman |t e v s b CALIBRATION CERTIFICATE
Totals : 2.47396e6
Instrument Description ‘WET BULE GLOBE TEMPERATURE (WBGT) METER
Manufacture : Beijing JANTYTECH Technology Co.,, Ltd.
4 Warnings op.krnops : Instrument Model LJT2011-E2A
Warning : Invalid calibration curve, (C-13) Serial No. 13522210132
Warning : Invalid calibration curve, (C-14) Customer Name METCO, LTD.
Warning : Invalid calibration curve, (C-15) ’ ’
Wi Tavelid calibrstion curves (C-A8) Address :36/659 Moo. 6, Bang Rak Phalthana, Bang Bua Thong, Nonthaburi
11110

Measurement standard used in the Calibration

Reference Standard: Standard Calibration Device, Manufacture: JANTYTECH, Model WBGT (2011-E2A), SN:
241011001 Calibration Date: 2024 Oct 27, Calibration Certificate No. - JTCD2024 10005

The verification result in the certificate can be traceable to international system of unit (SI) / social pubic measurement
standards.

‘ CALIBRATION REULTS

Testing Result:

O
=
E
q
o
=
O
=
o
®
=
=
o
&
-
@

Standard Temperature UUC Reading Correction Uncertainty
thi= R0 ) ) rc) )
250 249 0.1 02
300 299 0.1 02
WET 350 35.1 0.1 02
400 40.1 0.1 02
450 452 02 02
250 2581 -0 0.2
300 301 0.1 02
g iy DRY 350 348 02 02
< 400 40.1 -0.1 02
> X 450 449 0.1 02
2w 250 249 01 02
= m
] bl 300 299 0.1 02
o < GLOBE 350 348 0.2 0.2
25 400 401 01 02
3 m 450 452 02 02
8 8 Environment Condition: Temperature (25+ 2) *C Relative Humidity (50+£15) %RH
e o
o r 1. The report applies to the item and shall not be reproduced except in full, without written approval by Calibration
a' Laboratory, Envir Service Co., Ltd.
. 2. This result of this report only to the item calibrated. NMR

Date of Calibration : 2025-02-21

i : -02- _—
Valid to : 2026-02-20 Bl ot dda
VIR SERVICE CO.LL
Calibrated By 4 Approved By B

(Technician) (Tectincian wiariager )
GC1 3/7/2025 18:38:17 AM SYSTEM B

- End of Calibrated -
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ENVIR SERVICE CO., LTD. (HEAD OFFICE)

42 Ramintra 14, Yeak 9 Tha Raeng, Bang Khen, Bangkok 10230 Thailand
Tax ID: 0105555170865 Tel: 02-943-5814-5
Tel: 02-943-8201 Email: pasagorn@envirservice.co.th

nann

Centificate No. EN202602006

CALIBRATION CERTIFICATE

Instrument Description :WET BULE GLOBE TEMPERATURE (WBGT) METER

Manufacture . Beijing JANTYTECH Technology Co.,, Ltd.

Instrument Model CJT2011-E2A

Serial No. 3622210133

Customer Name "METCO,LTD.

Address : 36/659 Moc. 6, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi
11110

Measurement standard used in the Calibration

Reference Standard: Standard Calibration Device, Manufacture: JANTYTECH, Model WBGT (2011-E2A), SN:
241011001 Calibration Date 12024 Oct. 27, Calibration Certificate No. - JTCD202410005

The verification result in the certificate can be traceable to international systermn of unit (S1) / social pubic measurement
standards.

‘ CALIBRATION REULTS

Testing Result:

Standard Temperature UUC Reading Correction Uncertainty
S Seneor ¢c) ) o) C)

250 251 -0 02

300 30.2 02 02

WET 350 349 0.1 02
400 398 02 02

450 45.2 -0.2 02

250 249 0.1 02

300 298 02 02

DRY 350 349 0.1 02
400 40.2 -0.2 0.2

450 45.1 0.1 02

250 252 02 02

300 299 0.1 02

GLOBE 350 348 02 02
400 398 02 02

450 449 0.1 02

Environment Condition: Temperature (25+ 2) “C Relative Humidity (50+£15) %RH

1. The report applies to the item and shall not be reproduced except in full, without written approval by Calibration
Laboratory, Envir Service Co., Ltd.
2. This result of this report only to the item calibrated.

Date of Calibration : 2025-02-21
Valid to : 2026-02-20

Calibrated By 4

(recrnmcian) (recnmcian ivianager)

- End of Calibrated-

O
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E
q
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O
=)
O
®
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42 Ramintra 14, Yeak 9 Tha Raeng, Bang Khen, Bangkok 10230 Thailand %wcé
Tax ID: 0105555170865 Tel: 02-943-5814-5 ===
Tel: 02-943-8201 Email: pasagorn@envirservice.co.th

NVIR SERVICE CO., LTD. (HEAD OFFICE) e

nann

Centificate No. EN202502007

CALIBRATION CERTIFICATE

Instrument Description :WET BULE GLOBE TEMPERATURE (WBGT) METER

Manufacture : Beijing JANTYTECH Technology Co,, Lid.

Instrument Model (JT2011-E2A

Serial No. 3522210134

Customer Name METCO, LTD.

Address : 36/659 Moo. 6, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi
11110

Measurement standard used in the Calibration

Reference Standard: Standard Calibration Device, Manufacture: JANTYTECH, Model WBGT (2011-E2A), SN
241011001 Calibration Date - 2024 Oct 27, Calibration Certificate No. - JTCD202410005

The verification result in the certificate can be traceable to international systermn of unit (S1) / social pubic measurement
standards.

CALIBRATION REULTS

Testing Result:

Standard Temperature UUC Reading Correction Uncertainty
thE Beneor ) o) rc) )

250 251 -0 02

300 298 02 02

WET 350 349 0.1 02
400 40.1 -0.1 02

450 448 02 02

250 248 02 02

300 298 02 02

DRY 350 349 0.1 02
400 40.2 -0.2 0.2

450 45.1 0.1 02

250 249 0.1 02

300 299 0.1 02

GLOBE 350 348 02 02
400 40.2 02 02

450 45.1 -0.1 02

Environment Condition: Temperature (25+ 2) *C Relative Humidity (50+15) %RH

1.

2.

The report applies to the item and shall not be reproduced except in full, without written approval by Calibration
Laboratory, Envir Service Co., Ltd. &
This result of this report only to the item calibrated. “

Date of Calibration : 2025-02-21 .'-NIC&

Valid to : 2026-07 27

Calibrated By

- End of Calibrated -
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A,
aTrescal compony &
NACMER  cinime e
'-{'_c";\:‘\_:\. ACCREDITED

AR CALBRATION 480
k! ERATIRORAL MEASUREMEHT

Certificate of Calibration

Certificate Number

1D LINE : IEC17025

© SPR25010258-13 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 1 222068
ID. Number © SLM-49

Environmental Conditions

Ambient Temperature IFec Tigee Received Date 16 Jan 2025
Relative Humidity 50% T15% Calibration Date 20 Jan 2025
Location of Calibration ¢ In-Lab Recommend Due Date 20 Jan 2026
Calibration Procedure SP-CPE-04-01 Date of Issue 21 Jan 2025

Method of Calibration

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).

Sofrced i _

Calibration Officer

Approve

Authorized Signatory

SP-FM-04-15 rev.0

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

S

A,
S
A =

a Trescal company

Calibration Report

SPR25010258-13

1D LINE : IEC17025

Certificate Number Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
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
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
a Trescal company H;ﬁf ﬁ;: -

4

Result of Calibration

1D LINE : IEC17025

Certificate Number : SPR25010258-13 Page:3 of 3
Range : 94 o 114  dB Function : @1kHz
Select A Unit : dB
UUC Reading Errar 2
Standard Uncertainty
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 Readin Error
Stanglard i Uncertainty
SRy Fast Slow Fast Slow (&2
94 93.9 93.9 -0.1 =01 0.15
114 113.9 113.9 -0.1 =0.1 0.15
Select Z Unit : dB
UUC Reading Error ,
Standard Uncertainty
Setting ()
Fast Slow Fast Slow
94 93.9 93.9 -0.1 -0.1 0.15
114 113.9 113.9 -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

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

a Trescal company

1D LINE : IEC17025

Certificate of Calibration

Certificate Number

Customer

- SPR25010258-16

: MET CO.,LTD.

Page: 1 of 3

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

Monthaburi 11110

Equipment Name

Sound Level Meter

Manufacturer ACO

Model 6236

Serial Number 222069

ID. Number SLM-29

Environmental Conditions

Ambient Temperature 23°ct 3°C Received Date 16 Jan 2025
Relative Humidity 50% *15% Calibration Date 20 Jan 2025
Location of Calibration In-Lab Recommend Due Date 20 Jan 2026
Calibration Procedure SP-CPE-04-01 Date of Issue 21 Jan 2025

Method of Calibration

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, Mational 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

Approved by

Authorized Signatory

SP-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
& AI'iAB a Trescal company ;

a Trescal company

Result of Calibration

Calibration Report

1D LINE : IEC17025 1D LINE : IEC17025

Certificate Number  : SPR25010258-16 Page:2 of 3 Certificate Number : SPR25010258-16 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date Select A Unit : dB
Sound Level Calibrator ST-120 211203773 |EEL.BP. 140/0167| 26 Jan 2025 iR UUC Reading Error Dricating
Selting Fast Slow Fast Slow La)
Traceabllty 94 94.0 94.0 0.0 0.0 0.15
This certification is traceable to the International System of Unit maintained at : 114 113.9 1139 . 0.1 0.15
TISTR - Thailand Institute of Scientific and Technological Research
Select C Unit : dB
Stan(_mrd Vi Beading Siror Uncertainty
i Fast Slow Fast Slow (£
94 93.9 93.9 -0.1 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select Z Unit : dB
Standard UHE: Readig i Uncertainty
Betiky Fast Slow Fast Slow —
94 93.9 93.9 -0.1 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 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
SP-FM-04-15 REV.0




@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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aTrescal company aTrescal compony

3

Certificate of Calibration Calibration Report

1D LINE : [EC17025 ibuNE:IKl?UH
Certificate Number : SPR25010058-7 Page: 1 of 3 Certificate Number :  SPR25010058-7 Page :2 of 3
Customer : MET CO.,LTD.
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong, Reference Standards
Nonthaburi 11110 Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
Equipment Name : Sound Level Meter
Manufacturer : ACO Traceability
Model 6236 This certification is traceable to the International System of Unit maintained at :
. TISTR - Thailand Institute of Scientific and Technological Research
Serial Number 1222070
ID. Number I SLM-28

Environmental Conditions

Ambient Temperature S ECT ol T Received Date : 08 Jan 2025
Relative Humidity : 50% T15% Calibration Date : 11 Jan 2025
Location of Calibration ! In-Lab Recommend Due Date * 11 Jan 2026
Calibration Procedure :  SP-CPE-04-01 Date of Issue : 12 Jan 2025

Method of Calibration

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 itern 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

Authorized Signatory

SP-FM-04-15 rev.0 SP-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Ay, 1oy
A Trescal“ company “‘:.H_\‘Va‘:_,/\""'/,; A Tr‘EL'L'Gf company 2 ‘Q_t_,?//""-
AR w5 o snsis NOEREE s b
e 3 S Accreoires
Result of Calibration =~ o
DL Certificate of Calibration
Certificate Number : SPR25010058-7 Page: 3 of 3 Certificate Number : SPR25010258-17 Page 1 0of 3
Range : 94 to 114 dB Function: @1kHz Customer : MET CO..LTD.
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Select A Unit : dB ;
Nonthaburi 11110
UUC Reading Error ,
Standard Uncertainty
i + :
Setting Faot Slow Fast Sl (£) Equipment Name Sound Level Meter
94 94.0 94.0 0.0 0.0 0.15 Manufacturer Rion
114 113.9 113.9 -0.1 -0.1 0.15 Model NL-21
Serial Number 00722042
Select C Unit : dB ID. Number SLM-46
UUC Readi E : -
Standard eading Ll Uncertainty Environmental Conditions
Setti ; G G .
etting Fast it Paiih _— (£) Ambient Temperature ic Kol gt e Received Date 16 Jan 2025
i - —
94 941 94 1 o1 0.1 0.15 Relative Humidity 50% tT159% Calibration Date 20 Jan 2025
114 114.0 114.0 0.0 0.0 0.15 Location of Calibration In-Lab Recommend Due Date 20 Jan 2026
Calibration Procedure SP-CPE-04-01 Date of Issue 21 Jan 2025
Note :

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

This Certificate is not certified for any commercial transaction. 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 MIST or equivalent, National metrology institute, Natural physical constants,
Measurement Uncertainty ) o _ _
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the consensus standards. The result reported herein apply only to the calibration of the item described above as

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%. received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

- End of Certificate - 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).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 REV.0 SP-FM-04-15 rev.0
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CALIBRETION A0
DHMENTIOMAL MEASUREMENT

Calibration Report

SPR25010258-17

1D LINE : IEC17025

Certificate Number Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
|. Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
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

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

a Trescal company

Result of Calibration

1D LINE : IEC17025

Certificate Number : SPR25010258-17

Page : 3 0of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
UUC Reading Error =
Slanc_Iard Uncertainty
26t 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
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
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

1D LINE : IECT7025

: 8PR25010058-5 Page : 1 of 3

Customer * MET CO.,LTD.
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,

Monthaburi 11110

Equipment Name Sound Level Meter

Manufacturer : Rion

Model NL-21

Serial Number 00722043

ID. Number SLM-45

Environmental Conditions

Ambient Temperature 2 Bl ol Received Date 08 Jan 2025
Relative Humidity 50% t15% Calibration Date 11 Jan 2025
Location of Calibration In-Lab Recommend Due Date 11 Jan 2026
Calibration Procedure SP-CPE-04-01 Date of Issue 12 Jan 2025

Method of Calibration

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, Mational 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),

catbrees hy _

Calibration Officer

Approved by

Authorized Signatory

SP-FM-04-15 rev.0

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate Number SPR25010058-5 Page:2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

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
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Result of Calibration ~ —
1D LINE :.IIC??DH
Certificate Number : SPR25010058-5 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit © dB
UUC Readi Error
Standard el Uncertainty
Setting (+)
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
UUC Readi Error
Standard sacing b Uncertainty
Setting (£)
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select F Unit : dB8
UUC Reading Error .
Standard Uncertainty
Setting ()
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -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

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
aTrescal compony x\_\:_\;/,{_’, AIi_AL

Certificate of Calibration

Certificate Number

D LINE : IEC17025

- SPR25010058-3 Page : 1 of 3

Customer : MET CO.,LTD.

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Monthaburi 11110

Equipment Name Noise Dose Meter

Manufacturer © Tenmars

Model . 8T-130

Serial Number 170400104

ID. Number + ND-10

Environmental Conditions

Ambient Temperature 23 ¢t 3°C Received Date 08 Jan 2025
Relative Humidity 50% *15% Calibration Date 11 Jan 2025
Location of Calibration : In-Lab Recommend Due Date 11 Jan 2026
Calibration Procedure SP-CPE-04-01 Date of Issue 12 Jan 2025

Method of Calibration

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

requirement of ISOVIEC 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).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

a Trescal company

F ACCREDITED
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CALIBNATION A0
CORATHEONAL MEAZUREMDT

Result of Calibration

1D LINE : IEC17025

Calibration Report

D LINE : IEC17025

Certificate Number SPR25010058-3 Page :2 of 3 Certificate Number :  SPR25010058-3 Page : 3 0of 3
Range : 94 to 114 dB Function : @1kHz
Reference Standards
Select A Unit : dB
Equipment Name Model Serial No. Certificate No. | Due. Date
UUC Reading Error :
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025 Standard Uncertainty
Setting (%)
Fast Slow Fast Slow
Traceability 94 94.0 94.0 0.0 0.0 0.15
This certification is traceable to the International System of Unit maintained at : 114 114.0 114.0 0.0 0.0 0.15
TISTR - Thailand Institute of Scientific and Technological Research
Select C Unit : dB
Standard VNE Fleading b Uncertainty
Setti +
#ng 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
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 SP-FM-04-15 REV.0
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1D LINE : IEC17025
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Certificate of Calibration

Certificate Number © SPR25010058-1 Page: 1 of 3

Customer : MET CO.,LTD.
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,

MNonthaburi 11110

Equipment Name Moise Dose Meter

Manufacturer Tenmars

Model ST-130

Serial Number 200300135

ID. Number ND-13

Environmental Conditions

Ambient Temperature 23°cT 3% Received Date 08 Jan 2025
Relative Humidity 50% *15% Calibration Date 11 Jan 2025
Location of Calibration In-Lab Recommend Due Date 11 Jan 2026
Calibration Procedure SP-CPE-04-01 Date of Issue 12 Jan 2025

Method of Calibration

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).

Calibrated by : Mr.Nanthawat Wanasit Appro

Calibration Officer

SP-FM-04-15 rev.0

@ METROLOGY SYSTEM ( THAILAND )

CO.,LTD.

A,

A Trescal'campnny .“‘::‘\H:E_'//_,ﬂ’i
A
"”"L.I.\"“‘"
[ Calibration Report
Certificate Number SPR25010058-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 |EEL.BP. 140/0167| 26 Jan 2025

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
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A ﬁ'eScaf company

Result of Calibration

1D LINE : IEC17025

Certificate Number :  SPR25010058-1 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Stan{_jard UUC Reading Error Uncertainty
=efing 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
Stant_jard HUG fsadn Erer Uncertainty
Seting Fast Slow Fast Slow b
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 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

@ METROLOGY

a Trescal company

Certificate Number

Customer

: MET CO.,LTD.

Certificate of Calibration

* SPR25010258-10

e
T accmgpiTED
| eCEHUnm—

CALIBRATI AN
CRMENTIOMAL MLABLRELIEHT

Page: 1 of 3

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

Nonthaburi 11110

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions
Ambient Temperature

Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Noise Dose Meter

Tenmars
ST-130
220100177

ND-35

236 3¢
50% *15%
In-Lab

SP-CPE-04-01

Received Date
Calibration Date
Recommend Due Date

Date of Issue

16 Jan 2025
20 Jan 2025
20 Jan 2026

21 Jan 2025

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, Matural 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

Approved by

SP-FM-04-15 rev.0
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

a Trescal company a Trescal company

Result of Calibration

Calibration Report M

1D LINE : IEC1 7025

Certificate Number : SPR25010258-10 Page : 2 of 3 Certificate Number : SPR25010258-10 Page : 3 of 3
Range : 94  to 114 dB Function : @1kHz
Reference Standards
g Select A Unit :
! Equipment Name Maodel Serial No. Certificate No. | Due. Date i i 508
| Sound Level Calibrator S5T-120 211203773 EEL.BP. 140/0167| 26 Jan 2025 Standard Uekeriening Ere Uncertainty
Setting (%)
Fast Slow Fast Slow
Traceability 94 94.0 94.0 0.0 0.0 0.15
This certification is traceable to the International System of Unit maintained at : 114 114.0 114.0 0.0 0.0 0.15
TISTR - Thailand Institute of Scientific and Technological Research
Select C Unit : dB8
UUC Readi E
Standard ks e Uncertainty
Setting [Z)
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 - d8
UUC Readin Erro
Standard e o Uncertainty
Setting (+)
Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
114 113.9 1139 =01 -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 -

P-FM-04-15 rev.
SP-FM-04-15 rev.0 SP-FM-04-15 REV.0




SCARLET | TECH

Calibration & Test Certificate

We hereby certify that the instrument under mentioned has been certainly calibrated according to our
calibration standard and the testing result in the calibration procedure has been good enough within the
tolerance regulated in our specification.

Test conditions
Model name
Model number .
Serial number ...
Temperature .

Noise Dosimeter
ST-130
230600019
23.0°C

Humidity ... . 70.0%rh
Date of calibration 2024/09/07
Valid Until. ............... .. 2025/09/06
Testdata
M dBA Range: 30...130 dB PASS
M dBC Range: 30...130 dB PASS
M dBZ Range: 30...130 dB PASS
Calibrator
Standard SOUND LEVEL METER B&K 2239 2449143 OCT/22/2024

The standard generators used for calibration procedure are proofed once a year and can be traceable to
the standard authorized by public organization.

Approved by

Tim Lin
Scarlet Tech

Head of Engineering Department

SCARLET | TECH

Calibration & Test Certificate

We hereby certify that the instrument under mentioned has been certainly calibrated according to our
calibration standard and the testing result in the calibration procedure has been good enough within the
tolerance regulated in our specification.

Test conditions
Model name
Model number ..
Serial number ...
Temperature .

Noise Dosimeter
. ST-130
230600020

.. 23.0°C

. 70.0%rh

Humidity ..... .
Date of calibration ... 2024/09/07
Valid Until. ..o 2025/09/06
Testdata
M dBA Range: 30...130 dB PASS
M dBC Range: 30...130 dB PASS
M dBZ Range: 30...130 dB PASS
Calibrator
Standard SOUND LEVEL METER B&K 2239 2449143 OCT/22/2024

The standard generators used for calibration procedure are proofed once a year and can be traceable to
the standard authorized by public organization.

Approved by

Tim Lin

Scarlet Tech

Head of Engineering Department
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mqg’ﬂ&g‘ab GIIC Calibration Laboratory

g

700/20-21 Phaholyothin Rd., Samsennai, Phayathai, _.\“\"\Lj/‘fﬁ,,_
Bangkok 10400 Thailand ﬁh\-,::.//’.':_
Tel @ 466 (02) 615 4999 YT
Fax : +66 (02) 615 4644 Y, ;fl“\w\.-\‘

E-mail : cal@giic.co.th

NSC-TISI-TIS 17025
CALIBRATION 250

CERTIFICATE No.:  CAL01441-23 PAGE : 1 OF: 3

Wertificate of Calibration

Equipment : DIGITAL LIGHT METER
Manufacturer : DIGICON
Maodel / Type : LX-73

Serial No. : T.068011

ID No. : -

Customer : MET CO, LTD.

36/659 Moo 6 T.Bangrakpattana A.Bangbuathong Nonthaburi

11110.
C.S.R. No. : L0001459-23
Received Date : 29 Seplember 2023
Calibration Date : 03 October 2023
Calibrated By : MR. TONTRAKARN SRIKACHA
Approved By MR. NATTAPOL KINGKAEW
Issue Date : 03 October 2023

certainties are for a level of confidence of approximately 95%.

ay not be reproduced except in full unless permission for the reproduction has been
the laboratory.

GIICLAB-FM-7.8-001 Rev.00 (20/01/20)

[][= BT GiC Calibration Laboratory

CERTIFICATE No.:  cAL01441-23 PAGE : 2 OF: 3

CALIBRATION REPORT

Conditi £ thi librati It
1, Environment : Temperature D (2313 °C

Relative Humidity : (50 + 15) %

2, Reference / Procedure Used :

- This Instrument was calibrated by substitution with reference illuminance meter, the Instrument and reference

illuminance meter were mounted with the plane of its diffuser vertical and normal to the direction of measurement

Calibration was illuminated by the luminous standard lamp (operated at colour temperature 2856K) according to
GIIC Calibration Laboratory calibration procedure No,GIICLAB-CP-LO1.
3. Reference Standard Instrument :
Instrument Model Serial No Certificate No Due Dated
Illuminance meter PMAZ200 / PMA2130 25531 / 025000 TP-1021-23 8 Jun 24
4. This Certification is traceable to the Sl unit through :
- The National Institute of Metrology (Thailand) .

5. Uncertainty :
The reported uncertainty of measurement was estimated and based on a standard uncertainty multiplied by

a coverage factor k = 2, providing a level of confidence of approximately 95%.

GlICLAB-FM-7.8-002 Rev.00 (20/01/20)
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CERTIFICATE No.: cAL0O1441-23 PAGE : 3 OF: 3

CALIBRATION REPORT

All data shown below were as received value : Without adjustment

Calibrati It
Function: Iluminance Measurement
'JUC Range  Standard Setting 'UUC Reading Error Uncertainty of measurement
(L) (lux) (lux) (lus) + (lux)
400 0 0.0 0.0 0.60
50 50.4 0.4 16
250 2543 4.3 6.5
4000 500 512 12 13
1000 1027 27 26
1500 1541 a1 36
2000 2062 62 48
3000 3074 4 T2
40000 4000 4100 100 96
5000 5140 140 0.12 klux

'UUC = Unit Under Calibration
This result of calibration was found accurate as show on data and place of calibration only.

- END -

GIICLAB-FM-7.8-002 Rev.00 (20/01/20)






