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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 4, 2023
FAIAUNT (2022-01744) Start Time 11:35 AM
Sampler Number PM-10 No.28 Transfer Standard Type Orifice Stop Time 11:45 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2206 Calibrator Serial Number 2716 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 2613
Plate (Delta H) (A) (X) () oY) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzO(Pa/pstd)(Tsm”a)]m Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = |[(pa/pm)(Tsm/'ra)]’'2 Pressure Meter Meter
Positive | Negative [ AH,0 (m/min) (min) (K = °C+273) (mmHg)
5 13 1.3 26 1.569593 1.24026 30.0 29.69 303.0 757.0
7 24 24 4.8 2.16845 1.68046 40.0 39.59 303.0 757.0
10 3.5 3.5 7.0 2.61865 2.02662 50.0 49.49 303.0 757.0
13 4.5 4.5 9.0 2.96927 2.29620 56.0 55.43 303.0 757.0
18 56 56 1.2 3.31236 2.56000 62.0 61.36 303.0 757.0
Linear Regresstion Y ON X:Y=mX +b Average 303.0 757.0
2
1 |Slope (m) 1.30058 | Linear Equation r 0.998067 |Pstd(mmHag) 760.0
2 [Intercept (b) -0.01713[Set Point Flow Rale(X)(mJ/min) 1.133 r 0.999033 [Ty;1p 298.0
3 |Correlation Coefficient (r) 0.99953 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.989755586
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 24.352174x - 0.635175
R? = 0.998067
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

: Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. wyw.enviresearch.coith
Head Office/Tax ID 0105 542 064 981

envi research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 4, 2023
ANIAUNTI2022-01744) Start Time 11:24 AM
Sampler Number TSP No.A28 Transfer Standard Type Orifice Stop Time 11:34 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2217 Calibrator Serial Number 2716 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 2134
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric [  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AH;O(PG/Psm)(Tsm/Ta)]| 2| Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = |[(Pa/P!m)(Tswn’g)]"2 Pressure Meter Meter
Positive | Negative | AH,0 (mimin) (/min) (°K="°C+273] (mmHg)
5 1.6 1.6 3.2 1.77053 1.37451 30.0 29.69 303.0 757.0
7 24 2.4 4.8 2.16845 1.68046 37.0 36.62 303.0 757.0
10 3.6 3.6 72 2.65579 2.05518 45.0 44.54 303.0 757.0
13 4.5 4.5 9.0 2.96927 2.29620 51.0 50.48 303.0 757.0
18 6.0 6.0 12.0 3.42861 2.64939 58.0 57.41 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 757.0
1 |Slope (m) 1.30058 |Linear Equation i 0.999181 |pstd(mmHg) 760.0
2 |Intercept(b) -0.01713|Set Point Flow Rate ( X) (m3/min) 1.133 r 0.9995904 | Ty1p 298.0
3 |Correlation Coefficient (r) 0.99953 |Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"~0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

y = 21.861188x - 0.218900
R?=0.999181
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

envi research

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 4, 2023
Yunudas (2022-01744) Start Time 12:13 PM
Sampler Number PM-10 No.27 Transfer Standard Type Qrifice Stop Time 12:23 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2209 Calibrator Serial Number 2716 Calibrated By Mr. Auttapol Areegjit
Recorder Serial Number 2612
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. |Pressure Drop Across Orifice (inH,0)| [AH,O(Pa/P,)(T,, d/-ra)]"z Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pa/P )Ty, dna)]” Pressure Meter Meter
Positive | Negative AHzO ( ms/min ) ( ff/min ) (°K =°C+273] (mmHg)
5 1.0 10 20 1.39973 1.08940 30.0 29.69 303.0 757.0
7 21 21 4.2 2.02840 1.57278 410 40.58 303.0 757.0
10 3.0 3.0 6.0 2.42440 1.87726 47.0 46.52 303.0 757.0
13 42 42 8.4 2.86858 2.21879 55.0 54.44 303.0 757.0
18 5.0 5.0 10.0 3.12988 2.41970 60.0 59.39 303.0 757.0
Linear Regresstion Y ON X:Y=mX +b Average 303.0 757.0
1 [Slope (m) 1.30058|Linear Equation rz 0.999086 |Pstd(mmHg)| 760.0
2 |Intercept (b) -0.01713|Set Point Flow Rate (X) (malmin) 1.133 r 0.9995429|Ty7p 298.0
3 |Correlation Coefficient ( r) 0.99953 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 22.109328x + 5.539032
R? =0.999086
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Environment Research & Technology Company Limited

25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
F Thung Song Hong, Lak Si, Bangkok 10210
4 [ Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. wiww.enviresearch.coth
Head Office/Tax 1D 0105 542 064 981

envi research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 4, 2023
Jﬁumu&%‘ﬂ~1(2022-01744) ‘ Start Time 12:24 PM
Sampler Number TSP No.A21 Transfer Standard Type Orifice Stop Time 12:34 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2216 Calibrator Serial Number 2716 Calibrated By Mr. Auttapol Areejit
Recorder Serial Number 2398
Plate (Delta H) (A) (X) (N (Y) Temparalure | Barometric [  Start Stop
No. | Pressure Drop Across Orifice (inH0){ [AH,0(Pa/P,)(T,, JTa)'?| Qstd = (m)[(A-D)] [ample Flow Rate Indicatio| IC = I[(Pa/P, )T, JTan’” Pressure | Meter | Meter
Positive | Negative [ AH,0 (m’/min ) (#/min) (K =°C+273] (mmHg)
5 1.1 1.1 22 1.46804 1.14193 31.0 30.68 303.0 757.0
7 25 25 50 2.21316 1.71484 43.0 42.56 303.0 757.0
10 34 34 6.8 2.58097 1.99764 50.0 49.49 303.0 757.0
13 4.0 4.0 8.0 2.79945 2.16563 54.0 53.45 303.0 757.0
18 5.0 5.0 10.0 3.12988 241970 60.0 59.39 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 757.0
1 |Slope(m) 1.30058 | Linear Equation I 0.998625 |pstd(mmHg) 760.0
2 |Intercept (b) -0.01713|Set Point Flow Rate ( X) (mzlmin) 1.133 r 0.9993123|Ty;1p 298.0
3 |Correlation Coefficient () 0.99953 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 22.527852x + 4.580888
R? = 0.998625
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. wyew.enyiresearchico:th
Head Office/Tax 1D 0105 542 064 981

envi research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 4, 2023
dununaugu(2022-01744) Start Time 12:50 PM
Sampler Number TSP No.A25 Transfer Standard Type Orifice Stop Time 1:00 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2152 Calibrator Serial Number - 2716 Calibrated By Mr. Auttapol Aregjit
Recorder Serial Number 2411
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,0(PalP,,)(T,/Ta)] | Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio] G = I[(Pa/P,,)(T,, JTan” Pressure | Meter | Meter
Positive | Negative [ AH,0 (m*/min ) (f/min) (°K = °C+273) (mmHg)
5 15 1.5 3.0 1.71431 1.33128 36.0 35.63 303.0 757.0
7 24 24 4.8 2.16845 1.68046 43.0 42.56 303.0 757.0
10 3.5 35 7.0 2.61865 2.02662 50.0 49.49 303.0 757.0
13 4.5 4.5 9.0 2.96927 2.29620 55.0 54.44 303.0 757.0
18 5.5 55 11.0 3.28265 2.53716 60.0 59.39 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 757.0
1 |Slope (m) 1.30058Linear Equation ; 0.999822 |pstd(mmHg) 760.0
2 |Intercept (b) -0.01713|Set Point Flow Ra(e(X)(malmin) 1.133 r 0.999911|Tyyrp 298.0
3 |Correlation Coefficient (1) 0.99953 |Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"~0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 19.621218x + 9.561029
R? = 0.999822
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envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 4, 2023
u”qumuuﬂuqv (2022-01744) Start Time 12:40 PM
Sampler Number PM-10 No.23 Transfer Standard Type Orifice Stop Time 12:50 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2135 Calibrator Serial Number 2716 Calibrated By Mr. Auttapol Areejit
Recorder Serial Number 2391
Plate (Delta H) (A) (X) (1) (Y) Temparalure | Barometric |~ Start Stop
No.  |Pressure Drop Across Orifice (inH,0)| [AH,O(Pa/P, )T, a/'ra)]"z Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pa/P,,,)(T,, d/Ta)]"z Pressure Meter Meter
Positive | Negative | AH,0 (m’/min)) (min ) (°K =°C+273) (mmHg)
5 14 14 28 1.65618 1.28659 30.0 29.69 303.0 757.0
7 23 23 4.6 2.12279 1.64536 40.0 39.59 303.0 757.0
10 33 3.3 6.6 2.54273 1.96824 48.0 47.51 303.0 757.0
13 4.5 4.5 9.0 2.96927 2.29620 56.0 55.43 303.0 757.0
18 54 54 10.8 3.25267 251411 62.0 61.36 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 757.0
2
1 |Slope (m) 1.30058|Linear Equation r 0.999349 |Pstd(mmHg) 760.0
2 |Intercept(b) -0.01713|Set Point Flow Rale(X)(m3/min) 1.133 r 0.9996744 Ty 1o 298.0
3 |Correlation Coefficient () 0.99953|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 25.496749x - 2.800768
R? = 0.999349
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Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Jiranatee Associates Co,btd.
83/14-15, 67/35-36
7.7/1, Rd.
Bangkok 10600 {Thailand)
Tel: +6608680812
Maoblie: +66863989453
£-m ac-calibration@jiranatee.com
Web site: www jiranatee.com

Flow megsurement loboratory
Calibration services department.

NSC~TISI—-T1S 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

Certificate No. : CL-006-66
MEASUREMENT ITEM < Top Load Orifice Calibration procedure:
MANUFACTURER T TISCH The Orifice gas flow device was calibrated against
MODEL/TYPE : TE-5025A Stondord Rotary Displacement Meter {Roots
SERIAL NUMBER 12716 Meter) Model G65/IMC/W2-dp. The WI-CL-004
D NUMBER . was used as a calibration guideline,
CONDITION AS-RECEIVED : Used item P ity
roceabi; s
CUSTOMER : Envi h & Technology Co., Ltd. N ; N
” . . .,
25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, is certifica e:;rawdes? t’f’g:,b'”f.y af‘The
Toongsonghong, Laksi, Bangkok 10210 standards, and to realization of the international
system of units {51} through the VSL {National
logy Institute of Netherlands) vi ,
RECEIVED DATE 121 Mar 2023 numbert 62211901 4 via Certificate
MEASUREMENT DATE 107 Apr 2023
ISSUE DATE 107 Apr2023 Uncertainty of Measurement:

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

The reported uncertainty of meosurement is bosed
on the standard uncertainty muitiplied by o
coveroge factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approxil ly 95%. The dard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement

dato - Guide to the expression of uncertainty in
measurement’

Temperature 1230430 “c

Relative Humidity :55.0£15.0 %RH

Atmospheric Pressure :1010 10 hPa

CALIBRATION CONDITION:

Preconditioning 1 24 hours at ambient conditions.

Measurement Conditlon : The average vafues during measurement are 24.4 “C and 62.0%RH,
TABULATION OF RESULTS:

The table on next page give the measured vaiues.

Calibrated by:

NAC

Mr. Sarawit Thachalad JIRANATE ASSOCIATES CO,

[ miss Hittraporn Lertsomphol

.

R <~

4 -
P

-
Mr, Parinya Booncharoen
Calibration Department Manager

Approved signatory:

NAC

FIRANATE ABSOCIATES COLLTD.

Continuation of Certificate of Calibration Number CL-006-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter {Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Tabie 1: The results of Q Standard calibration data

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY -

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Q]
Plate (pa] Ta} [Tm} ¥
m*/min mmbHg °c °c mmHg inH,0 m*/min

1 0.701 754.759 24.59 24.15 53.063 1773 1.328 C.649
2 0.999 754.747 24.68 24.23 56.842 3.507 1.867 0.920
3 1.125 754,738 24.15 23.97 40.867 4.758 2177 1.060
4 1.166 754.757 24.46 24.26 29.829 5.265 2.289 1115
5 1416 754.783 24.27 24.08 30.001 7.812 2.789 1.354

Siope (m}: 2.07647

Intercept (b): -0.02720

Correlation coefficient {r): 0.99954

Uncertalnty (4=2): 0,015 m’/min

Table 2: The results of @ actual calibration data

Flow rate Press p Temp e Bp_meter Bp_Orifice Standard Flow [Q,]
Plate [Pa} [Tal [Tm] ¥
m*/min mmHg °c °c mmHg inH,0 ®/min

1 0.701 754.759 24.59 24.15 53.063 1.773 0.836 0.652
2 0.999 754.747 24.68 24,23 56.842 3.507 1176 0.828
3 1125 754.738 24,15 23.97 40.867 4.758 1.389 1.064
4 1.166 754.757 2446 24.26 29.829 5.265 1441 1121
5 1.416 754.783 24.27 24.08 30.001 7.812 1.754 1.360

Stope {m}: 1.30058

Intercept (b): -0.01713

Correlation coefficlent {r): 0.99353

Uncertainty (k= 2): 0,015 m*/min

NAC

{JIRANATE ASSOCIATES CC,, ..

***End of Certificate of Calibration***




Calibration Certificate ID
TH2036-001-011723-ACC-TH

Mettier-Toledo (Thaltand) Lid.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO c¢

Measurement Results

+66 2723 0382
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062
. . .
Accuracy Calibration Certificate
Customer
Compary: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip / Postal 10210
State / Province: Bangkok
Order Number:
[
26 ‘l 785
Weighing Device
A Mettler Toledo Type: Weighing Instrument B
Model: AB204-S Asset Number: ERTC-L-IN-0048
Serial No.: 1123103723 Terminal Model: N/A
Buikiing: NIA Terminal Serfal No.: NIA
Fioor: 4 Terminal Asset No.: NIA
Room: 408
Range Max, Capacity Readabifity (d)
1 : 2209 ; 0.0001 g
Procedure
Cafibration Guidsfine: EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work instruction:

CP/W002/20

This calibration certificate ins measu:

ts for As Found and As Left calibrations.

The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

ace date specific conditions,
Tomperature Humidity
As Found Start: 23.6 °C End:235°C | Start: 346 % End: 35.1 % !
As Left . Start: 23.6°C End:235°C Start:35.0% End: 35.7 % l
As Found Callbration Date: 17-Jan-2023 Callbrators (h ]\‘ JU—
As Left Callbration Date: 17-Jan-2023 LA
Issue Date: 19-Jan-2022 Chawalit Martsuloke
Approved Signatory:
Technical Manager / Head of Calibration Center
Software Varsion: 1.23.1.11 ©METTLER TOLEDO Page 1 of5

Report Version: 2.16.30
Forn Number. F163C

This iz an original document and may not be partially reproduced without the
writlen permission of the issuing callbration laboratory.

Repeatability
Test Load: 100 g
4 AsFound
1 99.9992 g | 1000001 * Aslett  (Tesi Point)
2 99.9981 g 100.0001 g
3 99.9991 g 100.0001 g
4 99.9991 g 100.0001 g
5 99.9992 g 100.0002 g
6 99.9993 g9 100.0002 g g
7 99.9992 g 100.0002 g
8 99.9992 g 100.0001g
9 99.9991¢g 100.0001 g
10 99.9992 g H 100.0001 g
8
m":: 0.00007 g ‘ 0.00005¢ 3
8
The "d" in the graph the of the al In which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value,
Eccentricity
TestLoad: 100 g
Position As Found As'Leht
| 1 99.9991 g 100.0001 g ! 1d
2 99.9993 g 100.0002 g
3 99.9992 g 100.0002 g
4 99,9990 g 100.0001 g
5 99,9991 g 100.0001 g 2d
{ B
| Mamm 0.0002¢ 000019 | as Found
The "d" in the graph rep the ility of the val in which
the test was performed.
Softwaro Version: 1.23.1.11 ©® METTLER TOLEDO Page 2 of 5
Report Version: 2.16.30 This Is an original document and may nol be partially reproduced without the
Form Number: F103C writlen of the issuing Y.




Calibration Certificate ID

METTLER TOLEDO -

Calibration Cextificate 1D

METTLER TOLEDO --= -

TH2036-001-011723-ACC-TH TH2036-001-011723-ACC-TH
Error of Indication Test Equipment
As Found All weights used for metrological testing are traceable to national or intemational standards. The weights were calibrated and certified by
Refarence Valus Indication | Emorof Indication Expanded Unceriainty, K an accredited calibration laboratory.
1 0.0000 g 0.0000 g 0.0000 g ; 0.15mg 2 Weight Set 1: OIML £2
2 0.0500 g 0.0500 g 0.0000 g 0.16 mg 2 ght Set 1:
3 0.1000g 0.0999 g -0.0001 g 0.18 mg 2 Weight Set No.: wss7 Date of Issue: 06-Jan-2022
4 0.5000 g 0.43898 g -0.0001 g 0.16mg 2 Certificate Number: 77037 . Calibration Due Date: 03-Jul-2023
5 1.0000 g 1.0000 g 0.0000 g 0.16 mg 2 Thermo Hygrometer
6 5.0000g 5.0001g 0.0001g 0.16 mg 2 )
7 10.0000 10.0001 g 0.0001 g 047 mg 2 Equipment No.: IN255 Date of Issue: 20~Juk2022
8 50.0000 g 49.9997 0.0003 g 0.20 mg 2 Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
9 100.0000 g 99,9992 g -0.0008 g 0.27m 2
2 Remarks
10 150.0000 g 149.9987 g -0.0013 g 0.38 mg 2
11 200.0000 g 199.9982¢g -0.0018¢g 0.44 mg 2 Equipment condition: Good
As Lsit Next calibration according to customer's procedure
| Reference Value Indication Errorof indication | Expandad Uncerlainty k Calibration data not decide by calibration laboratory
1 0.0000 g 0.0000 g 0.0000 g 0.11mg 2 End of Accredited Section
2 0.0500 g 0.0500 g 0.0000 g 0.13mg 2 - - e - we———
3 0.1000 g 010009 0.0000g 0.13mg 2 The information below and any attachments to this catibration certificate are not part of the accredited calibration.
4 0.5000 g 0.5000 g 0.0000 g 0.13mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.13mg 2
'8 5.0000g 5.0001 g 0.0001 g 0.13mg 2
7 10.0000 g 10.0000 g 0.0000 g 0.14mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
100.0000 g 100.0001 g 0.0001g 0.24 mg 2
150.0000 g 150.0001 g 0.0001¢g 0.34 mg 2
L1 200.0000 g 200.0002 g 0.0002g 0.39mg 2
? ~ AsFound
4 Asleft
B e
£
=
i3
3 . o - — ! !; For improved legibiiity of the graphics
® = B R4 < I T only increasing measurement points
3 S - are shown and measurement points
g - close to zero are not displayed.
& 7 =TT

o]

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k - which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated,

Software Version: 1.23.1.11
Report Version; 2,16,30

Form Number: F103C

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

wiliten permission of the issuing calibration laboratory.

Page 30of 5 Software Version: 1.23.1.11
Repart Version: 2,16,30

Form Number: F103C

© METTLER TOLEDO

This Is an eriglnal document and may nol be partlally reproduced without the

written parmission of the issulng calibration laboratory.

Page4of5



Attachment to Callbration Certificate: METTLER TOLEDO - -

TH2036-001-011723-ACC-TH
GWP® Certificate

Calbraton Cortcto 1D METTLER TOLEDO

TH2036-001-011723-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the t inty in use: 3.0-10%/K G W I

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Certificate

11 0.0001g | 220¢g 1 U;=0.16 mg+ 0.0147 mglg - R ! Us = 0.13 mg + 0.00671 mg/g- R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncartainty in Use for Varfous Net Indications (Examples) As As
s Found Ao Left of o
0.0220 g 0.16 mg 0.73% 0.13mg 0.59% Fou nd Left
0.2200¢g 0.16 mg 0.074% 0.13mg 0.060%
22000¢g 0.19mg 0.0087% 0.14 mg 0.0066%
22.0000 ¢ 0.48mg 0.0022% 0.28 mg 0.0013% The weighing device meets the given The weighing device meets the given
220,0000 g 3.4mg 0.0015% 16mg j 0.00073% process requirements. process requirements.
7 \ ) Tests Performed: As Found As Left
£ , s
I \ Process Requirements
5 F .
g 2 \ Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
s =
2 g o
OJL’ZO?'\ RS a1 Q 100 hisien safa Wdﬂl!nﬂ
Weighing Range %) Reading {0]
As Found Aslsft
Hetative Mogsurermtst Uncertanty ']
[ P—
/
//
*\\ Safe To Weigh
\MMM
Weighing Ko [g] Capatty
coo0rg comsg asloog
Rnsciatiny s —
Raesmom
weight
Dertisrrurod
‘While the values In this graph refloct the actual rasults, the curves are simply a visual reprosontation. This graph rofiocts As Left testing, unless only As Found
was performed,
Software Version: 1.23.1.11 © METTLER TOLEDO Page 5of 5 Softwaro Version: 1.23.1,11 © METTLER TOLEDO Page 10f4
Raport Version: 2,16.30 This is an original document and may not be partially reproduced without the Report Varsion: 2.16.30 This is an original document and may not be partially reproduced without the
written of the Issuing lat Y.
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Attachment to Callbration Certificate: METTLER TOLEDO Attachment to Callbration Certificate: METTLER TOLEDO

TH2036-001-011723-ACC-TH TH2036-001-011723-ACC-TH
GWP® Certificate GWP® Certificate

Minimum Weight Measurement Results

As Found Minimum Weight Table Results Summary
v Safety Factor ‘ As Found| y
Tolerance 1 2 3 5 1 popey ‘
0.1% 0.16012 g 032511 g 049518 g 0.85155 g 1.85026 ¢ T
02% 0.07947 g 0.16012g 0.24199 g 0.40949 g 0.85155g = Fated
05% 0.03165g 0.06348 g 0.09550 g 0.16012 g 032511 )
1% 0.01580 g 0.03165 g 0.04754 g 0.07947 g 0.16012g 1\ = Safety Factor not met
% 0.00788 g 0.01580 g 0023729 0.03959 g 0.07947 g
5% 1 0.00316 g 0.00631 g 000947 g 0.01580 g 0.03165g Repeatability

% Pass: The determined minimum weight meets the requirement for the smallest net weight.
v Test Load: 100g

As Left Minimum Weight Table As Folind | Asleft
Minimier welghts for difierert wslghing tolerances and safety factors | Tolerance Control Limit Std. Deviation Result Std. Deviaton
: 0.1% : NIA ! N/A N/A

Safety Factor " N
[ s ; 5 i 5 p ; o 0.2% 0.00005 g L%
01%  012735g 0.25642 g . oa3s726g 0.65440 g 1.35584 g 0.5% 0.00013 o 0.00007 g* ; 0.00005 g* _—
02% 0.06346 g 012735 g 0.19166 g 032162 g 0.65440 g 1% 0.00025 g i T e
0.5% 0.02533 g 0.05073 g 0.07620 g 012735 g 0.25642 g 2% 0.00050 g N
1% 0012669 002533 g 0.03802 g 0.06346 g 012735 g 5% .. 0.00125 g ¥ . e
2% 0.00633 g 0.01266 g 0.01899 g 0.03168 g 0.06346 g » ) ) ) )
“The calculated standard deviation value is below the rounding error of the balance. The 0.41°d rule is used for the assessment of this
5% 0.00253 g 0.00506 g ‘ 0.00758 g 0.01266 g 0.02533 g |

repeatability test and the calculation of the minimum weight.

Pass: The determined minimum weight meets the requirement for the smallest net weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2, Ecc antncrty
/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
of the weighing device in use. Test Load: 1009

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past —
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive Toleranca Control Limit Result

measure to apply for future measurements, 0.1% 0.0500 g o o
0.2% 0.1000 g | | y
Notes on minimum welght values in above tabls: 0.5% 0.2500g - ! | o
., . 0.0002¢g 0.0001g
1. I "N/A" is shown above, no appropriate value could be calculated. 1% 0.50009
2. METTLER TOLEDO is not responsible for the definition of the process requirements. 2% 1.0000 g <
5% 25000 g v ; | v

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.

Softwars Version: 1.23.1.11 © METTLER TOLEDO Page 2 of 4 Software Version: 1.23,1.11 © METTLER TOLEDO Page 3 of 4
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the Report Version: 2.16.30 ‘This is an original document and may not ba partlally reproduced without the
Form Number: F103C wrilten permission of the Issulng callbration laboratory. Form Number; F103C written permissicn of the issuing callbration laboratory.



Attachment to Callbration Certificate: METTLER TO I_E DO

TH2036-001-011723-ACC-TH
GWP® Certificate
Ervor of Indication
As Found
Cantro! limits for various weighing folerances
Reforence Vaiue| / Eor /[ 0% | o2% [ os% [ % 2% [ 5% |
! 0.0000 g 0.0000¢g . N/A N/A N/A N/A N/A NA
50.0000 ¢ -0.0003 g 0.0250 g 0.0500 ¢ 0.1250 g 0.2500¢ 0.5000 g 1.2500 ¢
100.0000 g -0.0008 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g
150.0000 g -0.0013g | 0.0750g 0.1500 g 0.3750¢g 0.7500 g 1.5000 g 3.7500 g
200.0000g | -0.0018g ‘ 0.1000g 0.2000 9 0.5000 g 1.0000g 2.0000¢g 5.00009
Resuit o - o o ~ "
As Left

Contro! limits for varicus weighing folerances
Roforncaa - Bror | 0% ] 0z | os | v | ax [ sk |
NA 1 NA

0.0000 g 0.0000g NIA NIA NIA NIA
50.0000g | 0.0000g | 002509 | 0.0500g | 0.1250g 0.2500g ' 0.5000g | 1.2500g
100.0000g | 0.0001g | 0.0500g | 0.1000g | 0.2500g & 0.5000g | 1.0000g | 250009
150.0000g | 0.0001g | 0.0750g | 0.1500g | 0.3750g = 0.7500g | 1.5000g | 3.7500¢g
20000009 | 0.0002g | 0.1000g | 0.2000g 0.5000g | 1.0000g | 2.0000g | 5.0000g

astit v i b R e "

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Seftware Version: 1.23.1.11 © METTLER TOLEDO Page 4 of 4
Report Verslon: 2.16.30 This Is an origlnal document and may not be partially reproduced without the
Form Number: F103C written of the issuing




envi research

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited

25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Analyzer Performance Test

Calibration Data of NOx Analyzer

100 150 200 250 300 350 400 450 500
i Standard Value

Equipment Gas Analyzer ( NOx) Customer Name Wsias naudauaus
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2023-00617
Serial No. 4VWFEBUK Calibration Date May 3, 2023
Analyzer Unit ppb Time 11:14 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -2.5 0.0 -2.9 0.0 0.4 0.0 - - -
Span 400 423.2 | 400.0 | 415.6 | 400.0 7.6 0.0 - - 3.9
| o 7 =x b
i e Calibration Curve | §z=1 I
| 5 450 - - 41568 |
| & 400 - i’ i
i g 350 : & i
| S 300 i
i = 250 - —— | —— Before l
- £ 200 4 e After |
IS 150 - — —
| & 100 - 4—{ !
| 50 - = |
[ 0 4 |
i i

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

. Observed Value .
Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.6 1.4 Voltage of the measured NO value
Signal NOx mV 15.5 15.4 Voltage of the measured NOx value
Detector °C 41.0 41.2 43°C+5°C
Ambient kPa 100.9 100.9 Current atmospheric pressure
DC 24V \% 23.5 23.5 24V +0.5
DC 5V \% 5.0 5.0 5V 0.5
NO Slope - 1.28830 0.78090 0.50000 - 2.0000
NOXx Slope - 1.28200 0.69670 0.50000 - 2.0000
) ‘
—n
Calibrate By : envi research /é}) ‘e 5\((
< o

(MR.PANUPON PODANG)
May 3, 2023

(MS.SUTATIP IM-NOI)
May 3, 2023

L‘—;v.'.n»';mjﬁﬁe?}'r; RCHATECH

Page 1



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail :

envi research

envi@enviresearch.co.th
www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of SO, Analyzer
Analyzer Performance Test

0 50 100 150 200 250 300 350 400 450 500

Equipment Gas Analyzer ( SO,) Customer Name Wsias aaudauaue
Manufacture Thermo Location Envi Research
Model 43i-BNSAA Quatation 2023-00617
Serial No. CM14430002 Calibration Date May 3, 2023
Analyzer Unit ppb Time 10:25 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb ) Stability o
Standard Gas Value Before After Before | After /AbS Error
Zero 0 0.1 0.0 - - -
Span 400 404.0 400.0 5 - 1.0
i_._._._._._.._._._._._._. ._.__._.._.._.._..7=.x__..|
Calibration Curve | R?=1.00 E
I _. 500 — RS
| & 450 {40408 |
I £ 400 — |
@ 350 = — .
3 300 = B ' ¢ -pefore |
I > e
250 // —@— After |,
| 2 200 — Shute)| el il |
i 5 150 , — R I
& 100[|“, /* BT |
I 0 &“ = m |
| :
|

Standard Value

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43i-BNSAA

Observed Value
Parameter Display As Unit | Before | After Nominal Range
Adjust | Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 35.9 36.0 8.0°C to45.0°C
Chamber Temp CHAMBER °c 45.1 44.9 43.0°Cto47.0°C
Pressure PRESSURE mmHg | 733.7 | 732.0 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.433 | 0.432 0.350 to 0.750
Lamp Intensity LAMP INTENSITY % 91 90 20 to 100
Lamp Voltage LAMP VOLTAGE \Y 1070 1073 500 to 1200
S02 Concentration S02 CONCENTRATION ppb 0.7 2.4 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK OK OK

Calibrate By :

A

(MR.PANUPbN PODANG)
May 3, 2023

envi rescarch

ENVRONMENT RES
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RCHETECH »(KCN(CCLL#D
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Q(Ms SUTATIP IM-NOI)
May 3, 2023
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Calibration Data of NOx Analyzer

Analyzer Performance Test

150 200 250

300 350 400 450 500

Equipment Gas Analyzer ( NOx) Customer Name Wswias aaudauaue
Manufacture API Location Envi Research
Model 200A Quatation 2022-01744
Serial No. 1975 Calibration Date May 3, 2023
Analyzer Unit ppb Time 11:33 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env.. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No : EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas Sta"g;’:eeas NO, (ppb) | NO (ppb) | NO:(ppb) Stability | % Abs Error
Before| After | Before| After | Before| After |Before| After
Zero 0 -0.2 0.0 -0.1 0.0 -0.1 0.0 - - %
Span 400 383.7 | 405.0 | 385.6 | 400.0 | -1.9 5.0 - - 3.6
e 1
! = x |
} 500 ] =100 :
i 450 - i
| = 400 |
| & 350 |
| SROR300 5 - l
! § 250 - ~—o-— Before I
| & = | ket |
i 5 150 - |
! 100 - I
{5 ooy ——— i
! 0 4 |
| I
| |

Standard Value

Page 1/2



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

envi research

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A

Observed Value
Parameter Display As Unit toro | Atter Nominal Range
Adjust | Adjust

Range RANGE ppb 500 500 0 - 500 standard
Stability STABIL ppb 0.4 0.2 < 2 with zero air
Sample Flow SAMP FL cc/min 483.0 | 480.0 500 +/- 50
Ozone Flow OZONE FL cc/min 74.0 7.5 80 +/- 10
PMT signal PMT mV 55.5 46.4 0 to 5,000
Auto - Zero AZERO mV 34.9 34.8 -20 to 150
High Voltage Power Supply HVPS \Y ~ | 790.0 | 790.0 450 to 900
Reaction Cell Temperature RCELL TEMP °C 49.8 49.8 50 +/- 1
Box Temperature BOX TEMP °C 35.4 32.8 Ambient temp.+3 / -7
PMT Temperature PMT TEMP °C 7.0 7.1 7 4/-1
Converter Temperature MOLY TEMP °C 314.2 | 315.1 315 +/-5
Reaction Cell Pressure RCEL In-Hg-A 9.8 9.6 2 to 10 ( Constant)
Sample Pressure SAMP In-Hg-A 30.9 31.2 Ambient - 1 ( Constant )
NOj Slope NO, SLOPE - 1.135 | 1.216 1.000 +/- 0.300
NO, Offset NO, OFFSET mV -1.3 -1.3 0+/-20
NO Slope NO SLOPE - 1.061 | 1.102 1.000 +/- 0.300
NO Offset NO OFFSET mV -1.5 -1.5 0 +/-20

—
envi research N '
Calibrate By : ¥ BVROWEN RESEARCH B COOHEEREd By :
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
May 3, 2023 May 3, 2023
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envi research

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

ENVIRONMENT RE?EARCH & TECHNOLOGY Co., LTD.

Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Analyzer Performance Test

Calibration Data of SO, Analyzer

Equipment Gas Analyzer ( SO,) Customer Name sias aaudauaus
Manufacture Horiba Location Envi Research
Model APSA-370 Quatation 2023-00617
Serial No. 12E8X34P Calibration Date May 2, 2023
Analyzer Unit ppb Time 1:47 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Standard Gas Analyzer Value ( ppb ) Stability % Abs Error
Value Before After Before | After
Zero 0 0.3 0.0 - - -
Span 400 400.2 400.0 - - 0.0
! ............ C ;;b.ra_ﬁ;:c.u; e_k_ ............ ;x_ 1
| S e — R*=1.00 |
1§ & B 000 [E— !
| S 350 = |
T 300 — | =@ =Before |
| E, 250 B -—-ater :
PEm =
[l

O-m 100 150 200 250 300 350 400 450 500

UaaEeiet g standard Valle BN SR T N ee
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370
. Observed Value .
Parameter Unit = - Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SO,) mV 3.6 3.0 Voltage of the measured SO2 value
LAMP mV 272.4 272.4 200 mV - 1200 mV
CELL °C 38.7 38.8 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 44.0 44.0 65 kPa or less
AMBIENT kPa 100.7 100.7 Current atmospheric pressure
DC 24V \% 23.9 23.9 24V +0.5V
DC 5V \Y 5.0 5.0 5V 0.5V
<,
\
J onvi rescarch /;“) £ CNID(] 7
Calibrate By : Chfb&gg ’ i

(MR.PANUPON PODANG) B (N\uuar%ﬁ.m«mmv

May 2, 2023

(MS.SUTATIP IM-NOI)
May 2, 2023

Page 1



THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469
Calibration Certificate

The Result of Calibration

lssued by: Calibration & Test Section : Meteorological Instruments Bureau Certification No. 340/22

Date of Issue 20 August, 2022 Certification No. 340/22 20 August, 2022 Page : 2 of 2
Page : 1 of 2 Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

Object . wind speed and wind direction misec inches H20 | inches H20 | m/sec m/sec m/see
1.00 - - - 04 0.60

Manufacturer : Davis instruments Inc. 3.02 - - - 2.2 0.82
5.00 - - - 4.5 0.50

Type : Weather Wizard il Product No. 7425 7.04 - - - 6.3 0.74
92.02 - - - 8.5 0.52
Serial No. WC60110A03 ID No. : No.11 11.01 - - - 10.3 0.71
13.01 - - - 12.5 0.51
Customer : Environment Research & Technology Company Limited. 15.01 - - - 14.8 021
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 17.02 - - - 16.5 0.52

Toongsonghong, Laksi, Bangkok 10210. 20.02 - - - 19.8 0.22

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1008.1 hPa Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

NATIONAL STANDARD WIND TUNNEL WIND DIRETION TESTED WIND DIRECTION
: Thermal Anemometer 642 S/N 91563 0 0
1 HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 2023 90 a0

N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec 180 180
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) 270 270

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Veiocyfa@éa\ Calibrated by : _\
Ve Nekreagh-
Calibrated by : ‘(\X(S\O}‘C(R“@&., Sighed : Mr. Watcharapol Subwat
Mr. Watcharapol Subwat Mz\?is d Ptomsut Mechanical Engineer
{

Mechanical Engineer




envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level

Manufacture

Model

Serial No.

Range of Calibrator

BSWA
CA111
590337

- Sound Pressure Level : 94.0dB.

- Frequency
Calibrated By

Calibration Date
Customer Name

1,000 Hz.

Mr.Akarawat

May 5, 2023

X3

Calibrator

Kochobog

A o ¢ a € o & o a A a a
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A o 4 a A A o o
UIWN ﬁlu  LUNNLILR LﬂﬂIuIaﬂ IING

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet Tech ST-21D 820449 93.4 94.0 Pass
2 Scarlet Tech ST-21D 820454 93.7 94.0 Pass
3 Scarlet Tech ST-21D 820461 93.3 94.0 Pass
4 Scarlet Tech ST-21D 820466 93.8 94.0 Pass
5 Scarlet Tech ST-11D 820872 93.6 94.0 Pass
-
= o
envi research ~ o Bas
st omD nOw .
ENVRONMENT RESEARCH BTECHNOLOGY CO. LD ( D !07 )
7
Checked By ..o Approved By / ............

Yin .
Mr. Pra@:n Detkla

Technician

Ms.Sutatip Im-noi
Environmental Scientist

Page 1/1




BSWA Technology Ltd.

IDV Calibration Chart

BSWA-IV-C0Z1-03-00484 , www.hswa-tech.com
Snuml Balluramr model CAWY : This equipment was calibrated at the following ambient
Serial Number 08\3_\ ! conditions:
Appearance OKEL, : Temperature: 2= °C
Power Supply 1.5V LR6 (AAbattery)x2. | Humidity: &S %RH
Sonmid Pressure Level %027 12eQ). 08 Pressure: o5 hpa
Freguency .leoo.f j_._l_Q_?_SZ:_fg._.Hz : This equipment is qualified!
THD (@1000+z) NN > N N

, Calibrat(:d

Copying and using select parts, or tampering with this
document without the permission of BSWA is forbidden! 2252327 3
Date




Nomenclature

Neediss

Equations

Certificate of Calibration - Supplemental

Calibration Train

P, - Barometric Pressure

DGM - Dry Gas Meler

K, - Constant based on slandard lemp and press
1) - Run time, in minutes

Viisty — Y * K3

KWV (P 2

i

Vo (P + T3 "m\.)]
T,

l Al Fiow
2 -
=

UUT Meter Consale infarmation

Flowrate Standardized & Corrected (Umin}

M

Neediss

Neediss Supply (nstniment Q0.1

eediss

Certificate of Calibration

Mathod 5 Pre-Test Callbration - Liters {L}

Calibration Conditions

Factors/Convarsions

P, - AH {Meter Pressute, gauge) gy = T
V., - Volume collected by test meter, corrected for STP e - v.
0,4, - Calculated flow rale of lest meter Ky~ att ‘"(sbf) Qeteth — wiid)
K' - Critical orifice coefficient P«d Vm(mn []
P, - Measured pressute of reference meter
1. - Temperalure measured in reference meter AetricAHg — Py + 00011606 & (e + 54 N ( Tor € " Gastdener
) N T Vov Fir
1
Meter Pressure vi. Flowrate o Kalar Pressure vs, Flowrste Meter Gamma vs. Flowrate o GATE e M s MBI
126,000 — 0.990
105,000 A i . 0.980
- 101,60 B
9o | 0.970
2 85,000 : -
£ / Eo.960 a— = 0.9599
3 76.20 a R .
3 65.000 14 FOR—— 0.95
§ : ¥0.950 9536 == 0:9490 .
g K B
S 45000 {—— — 50:80
H i 0,940
I}
-4
25000 — - - 0,930
/ 25.40 i
5000 52276 : ! 0.920
10 1509 2000 2500 30.00 35.00 5.000 10,000 15.000 20.000 25.000 30.000 35.000
Flowrate Standardized & Corrected {Umin)

Reference Equipment

Model#  XC-522 Bar. Pressure (mm Hgy: 7628 Std. Temp. (K):  293.15 Calibration Meter Model: DGMR-200H
Serial #; 1107043 Ambient Temperature (°C): 24.9 Si4. Press. (mm Hg): 760 Cal. Due Date:  13-May-22
DGM Modet #: GBITE968-2011 Relalive Humidity (%): 61 Ky (Kimm Hg): 0.3857 Seriai No.. 0000026
DGM Serial # 115000332003 Altitude {m): 183 Gamma: 1.0000
Bar, Pressure Corr. (mm Ha): 7627
UUT Meter (DGM) Reference Meter (WTM}
Run Time =27 O’m(ffﬂ; 32’;’) Volume Meler Temperature £ Mele Pressute _ Volume® Qutlet T [
Initial © Finat Total ! Initial Final Initial Final Tolal Initial 0.00
[ Pog) Vi Vet ) tos bt Py Vit Vit Vi tui tut
870.00 12.70 426.4 588.4 162.0 24.0 24.0 0.3 0.00 155.07 155.07 25.0 250
630.00 2540 588.4 75786 169.2 240 24.0 0.5 0.00 162.09 162.09 25.0 25.0
450.00 50.80 7578 926.5 168.9 24.0 25.0 0.6 0.00 161,10 161.10 25.0 250
390.00 76.20 926.5 1107.8 181.3 250 26.0 2.0 0.00 173.02 173.02 25.0 25.0
330.00 101.60 1107.8 1286.1 1783 25.0 26.0 24 0.00 171.54 171.54 25.0 25.0
jardized Data
Reference Meter UUT Meter @ Corection Factor aH @ v e o et vt o vwage s vans
Sid. Vol, Std. Flow Std. Vol. Std. Flow Valge Variation 0,0212'SCMM Variance Hote: For sMyg, orifce pressure dferential hat equates to 0.0212mrin l standuid
Visigy Quaigy Vinista Vagsta Y AY AH@ AMH@ B o i h
163.12 10.56 160.58 106 0.9536 -0.0001 5190 1.328
160.12 15.25 167.92 16.2 0.9536 0.0000 49.0 -0.655
159.18 21.22 167.75 212 0.9490 -0.0047 50.7 1.000 Pass/Fali Judgment ¢ -
171,55 26.39 180.20 26.4 0.9520 -0.0016 49.5 -0.142
170.25 30.95 177.35 31.0 0.9599 0.0063 48.1 ~1.531
0.9536 =Y Avg. 49.7 = AH@ Avg, Vet
Calibrate By : %W p Appproved By: % Dale: 10 May 22

Tha instruments Ssted and descridey

\af‘gﬁf M«W{ ii@

Heediss

Supply nstrument Co.Lid

etifcsie have been caﬁnikd 55t sundllds i"ubie fo ihe NA\IDAII Instlide of Standards and Technology (H15.7.) and in refeience fo EPA Meided 5, Section 10.3.1,




Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Condition Reference Devices
Model#  XC-522 Pbar (mm. Hgy: 7628 TC Calibrator Model:  CC-VTR-SH
Serial# 1107043 Humidity (%}): &1 Reference # 091109269
Units: Metric Tamb (°C): 249 Baromater Model: 738930
Elevation (m): 1.8 Reference #: EBARODIALSPED1
Corr. Pbar (mm. Hg): 7627 Pressure Modet: 718 30G
Reference # 8543013

Temperature Dispaly Calibration Data

f Ref 3 Test Display Calibrations Paint
Point' Temp. Probe Stack Filter Exit Aux Status®
# *C c C K c el Pass/Fail
1 -18 -17. -17 17 -18 ~18 PASS
2 38 37 36 36 38 37 PASS
3 a3 93 g2 82 82 92 PASS
4 149 149 149 148 148 148 PASS
5 260 259 259 258 259 259 PASS
8 3N 371 3an 370 370 370 PASS
7 482 481 481 481 481 481 PASS
8 593 583 593 593 593 593 PASS
S 816 816 816 817 816 816 PASS
10 1038 1037 1037 1037 1038 1037 PASS
PASS
Ovsrall Audit Status
NIST Reference Thermocouple ID: 12702001
DGM
Ref Point, Th:::n;al ;::m:ﬁ::g BTt
# K% ‘C *C

lce Water| 1 0.1 0 0.04%

Ambient 2 24.9 25 0.02%

0.04%

Status PASS

Internal temparaiure tenTOCOUO is A0t suchted io EPA standards, #nd Shouid 1ot b used 0% 8 GIRGIA] FOICTENCE Tor SIENT femporalurs.

Calibrate By : %j{:’_’_‘— 7> Appproved By: / [\ Date: 10 May 22

Notes
" Supesied, minimum referance peints are 10 {0, 100, 200, 300, 500.708, 855 1100, 1500, 1900 “F), can tesk far moce.
For valx) tast results, the maximum differenco beiween lemprratiste and referancs roacings should be fess thun £5.4 °F (33 °C), for excegt for shouid beless.
than ! 5% P from regcing and the be less than 22°F (21 “C) trum the reference raading {EFA Method 2. Saction 6.3 ong EPA Moihad 5.

Secions 8.1,1.7-6,1,1.83

?Da not chunga tus celf vitue. i 15 instand baued o Inpul from Tell KB at the tap of shis Shaet under “Caltbratan Condstions™

»

d ether formulas Baxed on unit npul feom el C8 2t the top of this sheet under "Meter Cansole Infarmalion™
SFat vithd st resulis. e conzalz and rof baromeiic p 5% Whead ba losa than 0.1 n. Mg (£2.5 enn Hg). (EPA Malirod 5, Sochon 6.1.2)
Foe valid tes: resultn. ¥ diferne by t g diftgs should Da less than £0.5 in. rig (¥12.5 riwm tg)
*Par ualit test cemlta. the ang Pl PSS ShAL e 16 IN3R ~0 05 0. HZQ (1,25 mim H201, ar 5% of il seple
el § o o
eUuis
sl [

tieadiss Supply nstrament

?"‘e@%d%&?g Console Sensor Calibration Data Sheet

Consaole Information Calibration Conditions Reference Devices

Modef #: _ XC-522 TC Simutator Model: CCVTR-SH
Serigl#:_ 1107043

Reference #:____ 091109268
Units: __Metric Barometer Model: 736930
Type: Corr, Pbar (mm. Hg): _ 782.7 Reference #; EBARODIALSPEQ1
“Enghsh™ Digitai Pressure Caliurator Model: 718 30G
Reference #: 9543013
Pressure Gauge / Manometer Calibration Data
Console Vacuum Calibration
[ Reference Pomt |
Reference Paint Reference Vacuum Caensale Vacuum el::‘::::s' ot
(3 T, Hy T, H Pass/Fail
1 ~5.0 -850 PASS
2 150 EE PASS
3 -25.0 254 PASS
- Point’ '_ AH_] Calibrati Reference Point
aint Reference Pressure Posilive (+) Pitot Negative {-} Pitot Status?
® mm H20 mm H20 mm H20 Pass/Fail
1 -203.20 0.0 -203.2 PASS
2 -152.40 2.0 -152.4 PASS
3 -101.60 . -101.8 PASS
4 «78.20 . -76.2 PASS
~50.80 . -50.8 PASS
0.00 .0 0.1 PASS
50.80 50.8 0. PASS
8 78.20 76.8 A PASS
i) 101.60 101.6 . PASS
10 152.40 1524 .0 PASS
11 203.20 203.2 .0 PASS
H Overall Audit Status PASS
o Point! D_ AP_Manometer Calibration Reference Point
ont’- | Reference Pressure] Positive (+) Pitot Negative {) Pitot Status?
# mm H20 mm H20 mm H20 Pass/Fail
1 -203.20 0.0 -203.2 PASS
2 ~152.40 8.0 -152.4 PASS
3 -101.60 0.0 <1016 PASS
4 ~76.20 0.0 =782 PASS
5 ~50.80 0.8 -50.8 PASS
-1 0.00 0.0 0.0 PASS
7 50.80 50.8 0.8 PASS
[:] 76.20 76.2 g, PASS,
g 101.60 101.0 0.1 PASS
19 152.40 152.4 0. PASS
11 203.20 203.2 Q. PASS
AP Overall Audit Status PASS
A
Calibrate By : P&ﬂ{;ﬂ 7> Appproved By: //\ Date: 10 May 22
Notes

“Suggesied, minumum reference polnis are 10 (0, 100, 200, 300, 500. 700, 809, 1169, 1500, 1AUD ), can tas! for more,
*For valud test results, the maomum diference betwean lomperaiure and reference reuings sheuld bo loss han 254 °F (23 °C), fr ni
which should be less han £1.5% ram the g and the exit 3hould b {ass than =2°F (51 °C) ffom th relerence readurg (EPA
200 qat chonge s Gelt wntue, i is 1stent based o npat Irsm Cell HB nt tha lop of (s shewt under “Calbrution Congiions™
* Ausoluie tetmperaturn ddlacenca und othar larmulas arc caiculaicd BAsCY on und inpul from cofl G2 ot the top of this shewt undos "Mater Conuote Infomanon®
*For vtk teaf cosuls, the maximum dilfurance tetwenn £onsols obd raterancs BIfomewic Bressure reodviys should be less tian 20.11n. Hg (2.5 mm Mg), (EPA Method . Section 6.1.2)
“For valid eat reauls. e maxmurm rsal and refers: dings shautd be less than 20.5 . HY (x12.5 nim Hg)
“Fae valkd test rasults, the inaximum itlerence hetwern consals aad teferenca vacuum madags should be less than 0,05 . H20 (21.25 mm M20), ar §% of full scale

T cermity that the apove: Sensorn u" EP4 Mothaus 2 and 5. CFR 40 Par: 80

W@@ ISS

Meediss Sunnly Insirumeni Cn. 174




i m @e@% S 5 Console Sensor Audit QA Sheet

Meter Console Information (UUT} Calibration Conditions Reference Devices
Model #: XC-522 Pbar (mm. Hg): __762.8 TC Simuiator Model: CC-VTR-SH
Serial#: 1107043 Humidity (%) 61% Reference #: 81108269
Units: Metric Amb. Temp. ("C): 248 Barometer Modet: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEQ1
Corrected Pbar (mm. Hg): 7627 Digital Pressure Calibrator Model: 718 306

Reference # 9543013

Audit Data
Refererice {iReference Thermotouple Probe Audit P
Point Ternp. w o Reference Point Status
*C C °C °C *C °C °C Pass/Faif
Boiling I| 100.0 100 99 99 389 g9 99 PASS
Room 24.8 25 25 25 25 25 25 PASS
ice Water] 0.2 1) 0 0 [1] 0 0 PASS
: Console Vacuul dit
Retereiice ot || Ratersice | GOS0l Hig etarence Point Statis’|
# in. Hg in. Hg Pass/Fail
1 176 | 170§ PASS
Calibrate By: /2 bwaper 7 Appproved By: /%’ Date: 10 May 22
Notes
For valig Leal resuits, 5.4 °F (34C), far ! e 1.5%
Esdil Methad 2, Gection 0.3 an¢ EPA Nethiad 3. Sections 6.0.1.7-0.1.1.8)
P han 0.1 m, HR {25 mm Hg), |EPA Mathod 5, Secuon 5.13)
f: PR o Ho112.3 men Ng}

| cartfy Ghwt Ove atove Thesmecovply, Baromezic, and Vacuutn Seasors ware caiitsnled and Buskiedin aceordsate win U8 KPA Muinods, CFR 40 Part 80

Neediss Supply instrument Co. L



ENTECIHH

Where
g"(ﬁw;azln

Instrument description
Instrument model H
Instrument serial no.
ID no. or control no. :
Manufacturer H
Probe description H
Probe model H
Probe serial
Customer name :
Customer address :

Total pages of certificate :
Receiving no. H
Receiving date. H
Parameter of calibration :

Condition of UUC. :
Ambient condition H
Calibration place :

Calibration procedure no.:

Calibration Certificate

Certificate No: G 660014
Date of issue : 11-Jan-23

NSC-TISLTIS 17028
CALIBRATION 67

Flue gas Analyzer
Testo 350 New
62227997

Testo SE & Co. KGaA

Environment Research & Technology Co., Ltd.

25/114 Moo 6, Soi Chinnakhet 1, Ngamwongwan Rd., Toongsonghong, Laksi,
Bangkok 10210 Thailand

2 Pages

1.-230076

9-Jan-23

Gas Calibration(Oxygen 2.498,10.04,21.02 %vol, Carbon Monoxide 80.14,309.9,1003 ppm,
Nitric Oxide 150.9 ppm, Nitrogen Dioxide 80.96 ppm, Sulphur Dioxide 100.8 ppm)
Used

All of the Measurment ware caried out the stabilized tabotary

Temperature 123 %5°C

Humidity 1 55 £ 15 %RH

177121 Soi Ngamwaongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

WI-CL-28-C

The calibration certificate expanded uncertainty of measurerment is stated as the standard uncertainty of measurent
Muitiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certiffcate is applied only to fterm unaer test Environmental condition.

This Calibration Certificate may not be reporauced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid.

TS calibration certificate documents are tracebility to nationa! standards, which realize measurement according to the

International System of Units (SI).

Date of calibration

FM-CL-09-C Rev.8

Entech industrial Solution Co,Ltd.

10-Jan-23
Mr. Sedtawut Nueathong Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
Pagelof2 Issued Date 26/02/16

177121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong. Laksi. Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th

Tax ID: 0105536035591  www.entechco.th

ENTEECIH Calibration Certificate

e Certificate No.: G 660014
& Begin

NSC-TISIYIS 17023
CALIBRATION 0157

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.498 % Vol 4219/21 Linde 30-Sep-25
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen { 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde 22-Jun-23
Carbon monoxide ( CO ) 1003 ppm 2583/22 Linde 09-Aug-24
Nitrogen Dioxide { NO2 ) 80.96 ppm 3240721 Linde 26-Jun-24
Nitric Oxide { NO ) 150.8 ppm 2857/21 Linde 27-Jun-23
Sulphur Dioxide { SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Measured room conditions
Temperature : 224 °C Humidity : 56.8 %RH Pressure ;10154 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate ; 1,200 mi/min Gas pressure 1020.6 mbar
Calibration Results (before adjustment) (Tabie 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [£3]
02 (%Vol) 2,498 244 -0.058 0.20
02 (%vol) 10.04 $.91 -0.13 0.40
02 (%Val) 21.02 2111 0.09 0.80
CO {ppm) 80.14 78 -2.14 3.0
CO (ppm) 3099 302 -7.9 6.0
CO (ppm) 1003 979 -24 12
*NO (ppm) 150.9 152 1.1 8.0
*NO2 (ppm} 80.96 711 -9.86 8.0
*S02 (ppm) 100.8 102 1.2 6.0
Calibration Results (after adjustment) (Table 3)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (£)
02 (%Vol) 2.498 244 -0.058 0.20
02 (%Vol) 10.04 9.91 -0.13 0.40
02 (%Vol) 21.02 21,11 0.09 0.80
€O (ppm) 80.14 81 0.86 30
CO (ppm) 309.9 311 1.1 6.0
CO (ppm) 1003 1001 -2 12
*NO (ppm) 150.9 152 1.1 8.0
*NO2 (ppm) 80.96 81.2 0.24 8.0
*S02 (ppm) 100.8 102 1.2 6.0

Remark : 1 cmol/mot = 1 %vol. , 1 pmol/mol = 1 ppr.
* Calibrations marked Not TISI Accredited "in this Certificate have been included for completeness.”

End of Report

FM-CL-09-C Rev.8 Page20f2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong. Laksl, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calbration@entech.co.th
Tav N’ NIORRRANIRAROT s antanh ~n th




INTRO TSC Company Limited

Calibration Center Measuring and Testing Instrument
46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand
Tel: +66-2363-4417-21 Fax :+66-2363-4427 E-mail : info@intro.co.th

INTRO TSC Company Limited =
Calibration Center Measuring and Testing Instrument %=
46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand “oi
Tel : +66-2363-4417-21 Fax :+66-2363-4427 E-mail : info@intro.co.th

INTRCD
™

NSC-TISETIS 17025
CALIBRATION 0377

T~ umber : MB2-006-2023

Certificate  ~ Page 2 of 2 Pages

Certificate of Calibration

MB2-006-2023

Calibratios™® Result ( Weight ) : Without Adjustment

1. Repcata g>ility of Reading

Certificate ™umber : Page 1 of 2 Pages

Elcctronic Balance

Equipment = , . ",
The reported uncertainty is based on a standard y plicd by a ge
Manufactur-€r Radwag factar & . providing a level of confidence of app ly 95 Y The e
Model : WTB2000 evaluation has been carvied out in accordance with UKAS M3003 requirements. ominal Value Standard Deviation Maximum diff. Between succesive
odet: - This ealibrati i d the bitity to national dards, which ( g ) (2) (
Serial Number © 460680 realize the units of fing to the 1 System of Units (1), 2)
This Centificatc may not be reproduced other than in full except wilh the prior written 2000 0.000 0.00
ID Number = Stack 1 "
approval of Calibration Center, Intro TSC Co.l4d.
Max Capacity 2000 (g) 2. Error of jmdication from norminal value
Resolution = 0.01(g)
- yminal Value Bal Readi . . Balance Reading
Custorner R.eference F4il Customer : Environment Rescarch& Technology Co., Ltd. No ance Reading | Correction Value | Uncertainty () factor k
Soi Chi N Road Before Adjust
.2 00670123 25/114 Moo 6 Soi Chinaket |, Ngamongwan Road,
CSRS No. & (g) (g) (2) (g) (2)
Date of Receipt : 12-Jan-23 Toongsonghong, Laksi, Bangkok 10210 Unload 0.00 0.00 0.0082 2.00 B
tvengiom < tan L < Calibrati
Date of Calibration : [3-Jan-23 Location : Mass Calibration Laboratory 200 199.08 0.02 0008 o -
400 399.95 0.05 0.0083 2.00 -
Condition of this result of calibration
. 600 599.96 0.04 0.0086 2.00 -
1. Reference Standard instruments :
800 799.96 0.04 0.0088 2.00 -
Instruments Model Serial No. Certificate No. Duc Date
1000 999.98 0.02 0.0089 2.00 -
Standard Weight Set (1 g to 5000 g) N/A N/A 22M1144 20-Jun-23
N 1200 1199.98 0.02 0.095 2.00 -
9. This Certification is traccable to the International System of Unit maintained at : -
1400 1399.98 0.02 0.095 2.00 -
- Techonology Promotion Association (Thailand-Japan)
1600 1599.99 0.0l 0.095 2.00 -
3. This result of calibration was found accurate as shown on date and place of calibration only.
) 1800 1799.99 0.01 0.095 2.00 -
Method :  Mcasurement In-house Method Calibration Proccdure No. CP-CL-07 basc on UKAS Publication Refl': Lab t4:2019
L_/ZOOO 2000.01 -0.01 0.095 2.00 -
Environmental Conditions :
3. Eccentric OF off-center loading
Temperature : (20%2)°C Humidity : ( 50 £ 15 )% Air Pressure : (101010 ) mbar
. B Reference Position
Noﬂ“m' Value
Position 1 Position 2 Position 3 Position 4 Position 5
() (2) () (2) (g) (g)
1000 999.98 999.96 999.98 1000.01 999.99
Eccentric Error = 0.03 (g) -
<
+
Mr. Pratchaya Sanguankengvilai Approved Signatory :
‘ Front

Calibrated BY :

Date of Issued 16-Dec-22

Mr. Panuchit Samart

FM-CL-11-05

End of report




W,
N\

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’//////::\\\\: Cert.No.: 22CH1753
ol - Page.: 2o0f2

NSC-TISITIS17025
CALIBRATION 0008

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2747-3000-27 FAX.0-2719-9484 Condition of this calibration result

Cert.No.: 22CH1753
Page.: 10of2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

iD No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

( ) Malee Butkruea
() Saithip Meangmai
( V) Ponpan Paipim

Issue Date :

pH Meter

Eutech

pHTestr 30
3015187

NO.27

Used Item

27 December 2022
27 December 2022
2212-0734WN-9

Environment Research & Technology Company Limited.
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

(26 £ 2.5) °C

(50 £ 15) %

In - house method :

- CP-CHS by direct measurement with standard

voltage calibrator and direct measurement

with certified reference material (CRM)

Warakorn Lerngagtrakul

B

Approved Signatory

28 December 2022

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

Approvat of the head of Corporate Services 3 1 Equipment Calibration sud Testing Services.

A 0048997

1. Certified Reference Materials

: The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer
pH 4.008 CPA chem
pH 6.987 CPA chem
pH 10.008 CPA chem

Lot No.
826588
823322
826590

Exp. date
09 July 2024

20 June 2023
09 July 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH JActual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading jpH Measurement factor
(mv) &) k
pH Electrode 4.008 4.02 N/A 0.0078 2.00
S$/N.: 3015187 6.987 7.01 N/A 0.011 2.00
10.008 10.02 N/A 0.011 2.05

Remark - pH meler does not have voltage mode.
- Can not connect the BNC because the plug does not match with the socket.
- N/A = Not Available

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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Qualification Type:

System ID:
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EQP Revision:
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This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is This section includes local contact and .delivgry details for-this service.

automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed

results and specifications for a test, refer to the test results in this EQR. General Details

Service Order No./Request: 6005573434
EQP Name: AgilentRecommended
EQP Revision: E£8.02.50
Details Report Type: Report
Test : Status : Runs Organization Details
Preparation : 5100 VDV Pass 1 Name: Environment Research & Technology Co.,Ltd
Instrument Tests : 5100 VDV Pass 1 Location: 25/114 Moo 6 Soi Chinaket, Ngamwongwan Rd.,Bangkok 10210
Autosampler Operation : Autosampler 1 - SPS4 Pass 1 Local Contact Details
Narme: Khun Raiwin Posit
i tion S
"Overall Qua nﬁ‘caw on taqu o o Job Title: Supervisor Scientist
Pass e e e Qualification Location: ICPOES Room
Operator Details
Name: " Worawit Timakul
Job Title: Field Service Engineer
Data Acquisition Details
Acquisition Software Name: ICP Expernt
Acquisition Software Revision: 7.1.0.6821
Customer Data System (CDS): Es: ICP Expert
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:08 PM
System ID: MY 15330001 System 1D: MY 15330001
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This section describes the as found system configuration.

Details

Spectrometer 1
Manufacturer
Name
Model Number
Sample introduction
Serial Number
Firmware Revision

Chiller 1
Manufacturer

Name
Model Number
Serial Number

Autosampler 1

Manufacturer

Name

Model Number
' Serial Number

Vapor Generator 1

Agilent Technologies
5100 VDV

G8O11A

A’gilent Crosslab Com pliance Services .

Double pass glass cyclonic spraychamber and seaspray nebulizer

MY 15330001

2994

Agilent Technologies
Chilter
G8481A

1A1560387

Agilent Technologies
SPS4
G8410A

AU15220240

©2022 by Agilent Technologies

. Agilent Crosslat Compliance Services

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document. ’ ’ ' C

Manufacturer Agilent Technologies
Name VGA77P
Model Number GB8475A
Serial Number MY 15330002
Date: November 28, 2022 4,16:06 PM

System ID: MY 15330001

Page 5/27

Test Revision Test

ES.02.50 Autosampler Operation
ES.02.50 Instrument Tests
ES.02.50 Preparation

Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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This test records a status for each preparation task for the Agilent ICP-QES.

Configuration Details
Model/Serial No.: G8OTIA

Resuits

Criteria

Does the plasma ignite successfully in the first three
attempts?

Was the detector calibration performed and completed
successfully? ’

Wias the instrument calibration performed and completed
successfully?

‘Yes ) ;{es “P'a‘ss v
Yes Yes | .Pass -
Yes T ives )

Agileﬁt Crosslab Comph;ance Services © 2022 by Agllgnt Technolagies - - . . : S - Agilent CrossLab_Comphancg Services

Image Details: o * Was the detector calibration performed and completed succ_éssfully’?
Date and Time: November 28, 2022 4:07:22 PM
Host Name: 5CG0202NQ4

MY15330001

Observed Result  Expected Result Status

Date: November 28, 2022 4:16:06 PM
System ID: MY15330001

Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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© 2022 by-Agilent Technologies . . . “Agilent CrossLab Campliance Services © 2022 by Agilent Technologies -

" imageDetails: * Was the instrument calibration performed and coiﬁpléted successfully? .

Date and Time: " November 28, 2022 4:07:34 PM Purposs
Host Name: 5CG0202NQ4
attached report.

Configuration Details

‘Agilent Crosskab Combliance Services

This test records a stdtus for each of the automated tests within the Agilent ICP-OES CDS. For detailed test criteria, refer to the

Model/Serial No.: iGeotiA o MY15330001
Results Observed Result  Expected Result Status
Are the Functional Tests resuits within acceptance criteria?
Subsystem Communications ves T Yes - Pass - oo
2 Air Flow . B T
- " Yes Yes Pass
2
3 -
e - . . -
(3 Water Flow Yes Yes 'Pass
Gas Flows v ves Pass
RF Generator vos T e T Pass -
Overall Test Status Camera Yes T Nes Pass )
T — Runs: T “ ]
Optics ves T Nes ‘Pass
Are the Instrument Performance Tests resuits within acceptance criteria?
Resolution Yes R Yesﬁ Pass
Sensitivity Yes Pass
Precision Yes - ;es -
Overall Test Status
Pass ‘ )
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001 System ID: MY 15330001
Page 10/27
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Purpose "

This test verifies that the autosampler operates properly.

Configuration Details

Mode!/Serial No.: G8410A

Results

Criteria

Does the autosampler successfully move to the specified
location(s)?

Qverall Test Status

Yes

Observed Result

Ves _— Pre

Agilent CrossLab Compliance Services

AU15220240

Expected Result Status

©2022 by Agilent Technologies . ° . E B . . Agilent CrossLab Compliance Services

This document is under change control. Revision histofy is maintained and.printéd on each document. Access to the master
dacuments is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status.  The .
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to
maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A
change management system provides a means for determining the degree of requalification required according to the extent of the
changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
their results. Note: Hardware/software configuration management is the customer’s responsibility.

Page 11/27

Pass Runs: 1
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001

Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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’frain_ing requirements note: The delivery. engineer attaches'an ACE,iechniquespeciﬁé training certificate to the Eduipment
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite trainings for Data Iritegri(y, General
Compliance topics (GMP, GLP, ALCOA, etc.), instrument hardware and software components, and the ACE technigue itself. The one
certificate encompasses all pre-requisite trainings as documented in the Agilent Learning Management System called Success

. ) i Agileﬁt Crosslab Compliapce Services ® 202.2 by Agilent Techno}logi-esA

Document Name: Certificate of- Qualification for AéE

Agilent Technologies

Agilent Compliance Engine Self Qualification
Date: April 17, 2022 111113 PM
Drive Sarial #: S0593E8A Platform Revision: ACE 3.11.27

Individual self-qualification reports for each specific technlque installed are also available upon request. They provide adcitional detafls
on the general report from the concise summary and are structured by the actual algorithms challanged during the process, There is
nota A i ip batween and OQ program tests because some algorithms are used by several lests and
across multiple similar hardware components of the qualified systams.

Technique Type Tests Comploted Resuit
Atomic Absarption 7 Coenforms
Capillary Electrophoresis 10 Confarms
Dissolution & Conforms
Emission Speclroscopy 3 Conforms
Gas Chromatography - GCMS 17 Conforms
Gas Chromatography’ 29 Conforms
Gel Parmestion Chromatography 9 Conforms
ICP-MS 6 Conforms
Infrared Speclroscopy 7 Conforms
Liquid Chromatography 17 Conforms.
Liquid Chromatography ~ LCMS 8 Conforms
Microftuidics 18 Conforms
Sample F -Gas Cl 9 Conforms.
Saméla Preparation - Liquid 8 Conforms
Chromatography

pereriticat Fiuld CI 15 Conforms
Software & Conforms
Uv-Vig Spectrophotometer 13 Conforms

.Overall Qualification Status

[ onforms

- . Agilent GrossLab Compliance Services

Factors.

Location Category Document Name ' Page
EQR General Certificate of Qualification for ACE 14
EQR General Operator’s training certificate and qualifications 15
EQR General ' Operator's training certificate and qualifications A 16
EQR General Certificate of System Qualification 17
EQR General Instrument's Test Report .18
EQR General Software verification 21
EQR Material Certificate of Analysis Wavelength calibration solution 22
Date: November 28, 2022 4:16:06 PM

System ID: MY15330001
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November 28, 2022 4:16:06 PM
MY15330001
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[C IR

‘Document Name:

Operator's traiﬁing certificate and dualiﬁf:ations

‘Agilent Cr;:ssLah Ccmpliancé Servibes

Agitent Technologias

Certificate of Completion

Learner Name: Weorawit Timakul

Title Of Course: ANV—CE-ICPOﬁS-Z—OOS-A: Agilent 5100 ICP-OES Support Neophyte Training
Completion Date: August 25, 2016

Centified By Company: Leaming at Agilent

All Service and Support training certificates have the fallowing specific Kmitations.

A centificate for Setvice and Suppor: training is only valid while employed by Agilent Technologics or while working ns an Agilent-authorized service
provider, through which the service employee has ongoing sccess to Agilent’s: Safety Alens, Service Notes, internal technical updates, update training, current
documentation, technical support, current parts, and pans updates, Campiction of training alonc, without being employed by Agilent Technologies, does not
qualify an individual to safely install, secvice or maintain Agilent products,

Date:
System ID:

November 28, 2022 4:16:06 PM
MY15330001

Page 15/27

" ®@2022by Agilent Technalogies .

-Agilent CrossLab Compliance Services

Genor ™
Document-Name: Operator's training certificate and qualifications
Agitent Technolagies
. .
Certificate of Completion
Learner Name: Worawit Timakul
Title Of Course: ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-OES Systems
Completion Date: October 30, 2020
Certified By Company: Learning at Agilent
All Service and Support training certificates have the fellowing specific limitations.
A certificate for Service and Support training is only valid while employed by Agilent Technologies or while working ns an Agilent-authorized service
provider, through which the service employee has ongoing access 1o Agileat’s: Safety Alents, Service Noles, internal technical updates, update Irsining, currcal
documentation, techaical support, current parts, and parts updates. Completion of training alone, without being einployed by Agilent Technelogics, does not
qualify an individual to safely install, service or maintain Agilent products,
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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Document Name:

Agilent CrossL}sb Compliance Serviées B

Certificate of Syste}n Quéliﬁoation '

Document Name:

©2022by Agilgnt Technologies

Instrument’s Test Re[;)ort

Agilent CrossLab Complidnce Services

Agilent Technologies

Leamer Name:

Title Of Course:

Completion Date:

Certified By Company:

Certificate of Completion

Worawit Timakul

AN-CE-88-11-030-A: ACE 3.X User Update Training

July 1,2020

Learning at Agilent

Al Service and Support training certificntes have the following specific limitations.

A centificate for Service and Support (eaining is only valid while employed by Agilent Technologics or while working as sn Agilent-autherized service
provider, through which the service cmployce has ongoing access 1o Agitent’s: Safety Aledts, Service Notes, intemal lechinical updates, update training, current
documentation, techaical support, current parts, and parts spdates. Completion of (raining alonc, without being employed by Agilent Technolngics, docs not
qualify an individual to'safely instsll, service or maintain Agilent products. "

Report Stummary

Instrument Model

Agilent 5100 VDV ICP-OES

Date: November 28, 2022 4:16.06 PM

System 1D: MY15330001

Page 17/27

Instrument D G8o11A
Instrument Serial Number MY15330001
Sottware Version . 7.1,0.6821
Firmware Version 2994
Tested By Worawit T.
Test Completed On 28-Nov-22 3:29:24 PM
Result Summary
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Resolution Test Pass
Efement Wavelength Speciﬁcaiicn Width
N (174.213 nm) £9.40 740
As (188,980 nm). 5820 -6.48
-€(193.027 nm) £11.50 8.05
Mo (202.032 nm) $8.20 6.88
Cr (206.158 nm) £13.40 10.29
Zn (213.857 nm) £870 7.43
Pb (220.358 nm) $9.50 8.06
Co (228.615 nm) s17.20 10.85
Ba (230.424 nm) s0.40 7.87
Mn (257.610 nm) $13.30 9.47
Mn (260.568 nm) $20.30 16.41.
Cr (267.716 nm) £11.00 893
Cu (324.754 nm) $25.00 18.01
Cu (327.385 nm) £14.20 1272
S (338.071 nm) £33.50 28.00
Ba (455.403 nm) 544.00 33.09
Sr (460.733 nm) '£36.00 2022
Ba (493.408 om) $36.00 3003
Ba (614171 nm) £42,00 28.64
Ar (675.283 nm) 574,00 65.29
'K (766.491 nm) £80.00 61.84
Page10f3
November 28, 2022 4:16:06 PM
MY15330001
Page 18/27
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"' Document Name:

» instrument's Test Repon

-. Agilent CrossLab Cbmpliancg Services

Sensitivity Test Pass
Radial
Element Wavelength  Specification Method  Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 1244 1263.4 89.1
Se (196.026 nm) 2410 SRBR 744 903.6 1129
Zn (213.857 nm) 21421.0 SRBR  4150.8 588796  199.0
Pb (220.353 am) 2460 SRBR 191 3092.4 2235
Mn (257.610 nm) 23518.0 SRER 120831 303064.1 6265
Al (395.152 nm) 234 SBR 80 413071 4800.0
Ba (493.408 nm) 2340 SBR 103.1 12757275 122533
K (766.491 nm) 218 SBR 39 1111098 22733.2
Axial
Element Wavelength Specification Melhod  Ratio Standard Blank
As (188.960 nm) 2208.0 SABR 2508 3667.4 192.0
Se (196,026 nm) 2150.0 SRBR 1722 20022 239.1
2Zn (206,200 nm) 22340 SABR  1360.5 17846.2 168.8
2Zn (213.857 nm) 21743.0 SRBR 91267 2004930 4800
Cd (214,439 nm) 242270 SRBR 82555 1564392 3574
Pb (220,353 nm) 23200 SABR 6667 16502.1 571.0
Mn (257.610 nm) 2106250  SRBR  39180.3 15937318 16512
Cr (267.716 nm) 21048.0 SRBR  .4862.3 1764232 1207.2
Cu (324.754 am) 2190 SBR 657 2680738 40203
Al (396,152 nm) 26.0 SBR 24.3 2710328 107224
Ba (493.408 nm) 2600 SBR 275.4 8034589.3 290687
K (766.491 nm) 2240 SBR 81.9 36778044 443704
Page 203

Date:
System ID:

November 28, 2022 4:16:06 PM

MY15330001
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‘' Document Name:

instrument's Test Report

Agilent CrossLab Compliance Services

Precision Test Pass
Radial
Element P
. . . Value % RSD

As (188.980 nm) $2.60 099

Se (196.026 nm) <260 1.01

Zn (213.857 nm) $1.50 031

Pb (220,353 nm) $2.60 0.41

Mn (257.610 nm) $1.50 0.43

Al (396.152 nm) £1.50 0.39

Ba (493.408 nm) $1.50 0.65

K (766.491 nm) $1.50 0.29

Axial
Element W;
Value % RSD

As (188,980 nm) £1.50 0.87

Se (196.026 nm) $1.50 076

Zn (206.200 nm) $1.50 0.42

20 (213.857 nm) £1.50 ‘051

Cd (214.439 nm) $1.50 050

Pb (220.353 nm) <150 049

Mn (257.610 nm) $1.50 050

Cr (267.716 nm) $1.50 043

Cu (324,754 nm) $1.50 0.48

Al (396.152 nm) £1.50 0.48

Ba (493,408 nm) £1.50 071

K (766.491 nm) $1.50 050

Page30f3
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Document Name:

 Software verification

Agilent CrossLab Compiiance Services

oftware Verification Report

Date: Monday, November 28,2022 Time: 34456 PM{UTC  Host Nome:
:00:00)
‘Windows User Name:  Admin Base Revision 101 Product Name :
Number:

Tnstall Type: NIA Additional Packages:  NA

S100VDV-HP

ICP Expert

Base Reference Fiie Name : ICPReferencfilexml
Summary :
Overail Evaluation of Installation Check :PASS

Filz Report Summary

No missing fifes or invalid filcs found

No system fife difference found

Filcs Registration Report Summary
Files Repistration chock not required for this product
Registry Report Summary

Registry cutrics check not sequired for this product

Date:
System ID:

November 28, 2022 4:16:06 PM
MY 15330001
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SET

Document Name:

Certificate of Analysis Wavelength calibration sotution *

Agilent Crossl.ab Compliaﬁce Services

CERTIFICATE OF AMALYSIS
Agilent Product Name: Wavelength Calibration Selution for ICP-UES & MP-AES, § mg/L, 500l

Agilent Part No: 510030100
Lot No: 0012183521

Product Specifications

Analyte | Staring Material | CASE | Centffied Conc. § Amulyte | Starting Material | CAS Curtified Conc,
Al ANy SO0£D025mplt | Mo Mn 7439965 | 50014 0.025mglt
As A 500120025 mgl § Mo (NHiMoO: 13108768 | 0003 0.025 mgll
Ba Ba{NO3h 5.000 = 0.025 gyl Ni Ni 7440020 | S000% mal.
Cd cd 5000 £ 0,025 mll. [ [ 7439-92-1 | 50012 0.025 mp/L
Co Co 50001 8.025 mgll. Se Se 7782492 | 50002 8.025mgR | :
Cr CrNOsh 5.000 = 8.025 myll. Sr SaNOh 10042.76.9 | 000 0.025 mol
Cu Cu 500040.025mall §  Za 2a 7440656 | 499920025 mplt | -
X KNOs 7757781 | 59002025 mofl,
Matrix: 5% HNO;

Intendod Use: Thiz sotution is intended for use a3 a cortified reference materin! or cafibrstion standard for inductively
coupled plasma aptics! emission spectroscopy {ICP-0ES], Inductively coupled plaams mass spectrometry {ICP-MS), atomic
{Hame AAS or GFAAS), plasma stomic emission spectroscopy (MP-AES),

xR0y {XRF). and othor for alomental enslyais.
& This TAM was under s quality system that is registerad to 1S0
4001, 1S0 17034 and ISO/IEC 17025. This CRM was prepsred to the centified iong shown above by

methods using single-element cancentrates that weio cortified uaing the “High Porfarmence ICP-OES” protocol developod by
NIST and are directly traceable to the NIST SRMs listed belaw. This solution wes stabilized uslng high purkty nitric acid
(HND3} and ditutod with flitered (0.22m), 18 M-ohm deionized water. The balsnces usod in the preparstion of this CRM ars
caltbrated ragulary with tracanbility to NIST. All volumstiic diluticns are performad in Cless A calibrated glsssware. The
certified ions were ined based upon gravimotri Secondary vari! of the cartified
concentrations was performed using ICP-OES that was calibrated and/or referoncod agafnat NIST SAMs: 3101z, 31036,

© 31042, 3108, 3113, 31120, 3114, 31470, 3132, 3134, 3138, 3128, 3148, 31530, and 3166, Yhe uncertainty associsted with sach
cemified concentration represants the sxpandod uncertalnty st the 35% confidenco foval using a coverage factar of ka2,

for Use: Aglient that the selution be thoroughly mixed by repeuted shaking or swirling of the
bottle immodiately prior to use. To achieve the highest accuracy the anolyst should: {1} use only pre-cleaned contsiners and
wansferwara, {2) aveid pipotting diractly from the CRM's original container, (3) 130 a minimum sub-sample iz of 50041, {4}
muke dilstiona using colibroted balances or cortified volumstric class A flasks end plpottas, (5) dilute to volume using the
same matrix as the arginal CAM, and (5) nover pour used proguct back into the ariginal container. The solution should be
kept tightly cappad and stored under normal labaratory conditions. Do not froeze, heat, or expose to ditect aunlight.
| Minimize exposure to meisture or high humidity,

Page1ef3
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. Document Name: . " Certificate of Analysis Wavélengthic'alfbfaﬁ:én solution . o S -~ DocumentName: . .  Certificate of Analysis Wavelength calibraticn sofution -

. . . . . v > Hazard laformation: Refer 1o the Safaty Data Sheot (SDS), which can be obtsinad st yow aglignt com/chum/sls.
Period of Validity: Aglient ansures the accuracy of this solution unti the axplration date shown below, provided the

Instructions for use are followed, Dusing the period of validity, the purchaser will be notified if this product is recaited dus to . This selutk dsternined to be b by the of 150 17036 and 150
any significant changes in tha stability of the sofution. . . . Guldo 35, Rapllcate sumples of the finished solutic lyzed tu confrm ity it with QSP §-13
o R Assusament of Homopencity and Stabiity. Te ensure maller sub-sample th i

Instructions for Uss, es doing 80 will irvafdate the sostifind valuemx d uncertsinties,
Somple lot approvar:

E: i ; : E . . N Furher P Agilent for funher is ion abiut this CRM,
Datz of relonse: 21 January 2022 Quallty Cemifications: This CRM wes propa

red under a quality marsgement system that s:
Dats of expiration: 31 Juy2023 Chack Goudreats, Certlyirtg Officer +  Aagistared 150 9001 - Quality i {TUV NORD Cart. Rap. No, 44 Y40 16550231)
*  Accradited 10150 17034 Gansra! Aaquirements for the Cempetence of Reforence Matvrial Producers
(AZLA Cont No. 2848.02)

© 180 17034 reforuncas sdditional ruquiromants specifid in IO Guido 31 and IS0 Guide 35,
+ Aceroditad t 1S0/IEC 17026 — Gonrs! Roqulrsmants for the Competsnca of Tasting and Catibration Labsratorios AZLA Cart,
No. 2848.01) -
- LGT Sardais, % Abiry Hoad. Mancheassy, NI 813}

Page 3013
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. This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signéture that requires two distinct identification comboneﬁts: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unigue password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Worawit Timakut
worawit.timakul@agilent.com
November 28, 2022

Executed protocol and published this original version of document

Logged On User Name:
Signature Creation Date:

Reason for Signature:

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
tis igned to provide an important component of a complete

interpretation of applicable regulations as well as industry best practi The d
compli Validation depends upon many factors and use of this protocol alone does not assure pli Agilent Technologies makes no

promises or representations as to its sufficiency for any specific regulatory program.

Warranty

of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
d herein or for incid | or consequential damages in connection with the

Agilent Technologies makes no
a particular purpose. Agilent Technologies shall not be fiabie for errors cc

furnishing, performance, or use of this material.

Date: November 28, 2022 4:16:06 PM

System ID: MY 15330001
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" User Name: veors

Hostnamas $C&

OQ HW ICP 5100 Envi researc. Transaction log :

Frint Date; Hovombe:

Time Transaction Activity Type of Transaction Optlonal Information
State Performed
November 28, 2022 Audit SessionCreated  Session None
4:02:15 PM
Nevember 28, 2022 Start Configuration Session None
4:02:15 PM
November 28, 2022 Audit Entitlement Licensing User is FieldEngineer and
4:02:15 PM does nol require an uniock
code
November 28, 2022 Audit EqplLoaded Session EQP details for primary
4:06:30 PM {echnique [Es]-
File path:
{ProtecoiPacks/Es/Configurati
ons/02,50/€5.02.50.8qp),
EQP File Name:
[Es.02.50.eqp], EQP Name:
[AgilentRecommended]
Novernber 28, 2022 End Configuration Session None
4:06:32 PM
November 28, 2022 Start Qualification Session oQ
4:06:35 PM -
November 28, 2022 Star Execution Preparation : 5100 VBV: None
4:06:36 PM Qualitative Test - No setpoints
associated
November 28, 2022 End Execution Preparation : 5100 VOV: Run Count : 1
4:07:38 PM Qualitative Test - No setpoints
associated
November 28, 2022 Start Execution Instrument Tesis : 5100 VDV:  None
4:07:39 PM Qualitative Test - No setpoints.
assoclated
November 28, 2022 End Execution Instrument Tests: 5100 VOV:  Run Count: 1
4:08:52 PM Qualitative Test - No setpaints
associated
Page1/2
November 28, 2022 4:16:06 PM
MY 15330001
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Hame: worawi

Hvsuma: 5C602: t Dute: Nevambaer-

OQ HW ICP 5100 Envi researc Transaction log:

Time Transaction Activity Type of Transaction Optional Information
State Performed
November 28, 2022 Start Execution Autosampler Operation ; None
4:09:01 PM Autosampler 1- SPS4&:
Qualitative Test - No setpoints
associated
November 28, 2022 End Execution Autesampiler Operation : Run Cotint ; 1
4:09:05 PM ° Autosampler 1 - SPS4:
Qualitative Test - No satpoints
assoclated
Novermber 28, 2022 End Qualification Session cQ
4:09:09 PM
November 28, 2022 Start Reporting Session None
4:09:09 PM
November 28, 2022 Audit Reporting Session Report Generated :
4:14:48 PM Cenificate
November 28, 2022 Audit Reporting Session Report Signed : Cerfificate
4:115:27 PM PDF Name: OQ HW ICP
5100 Envi
researc_20221128_Certificat
o_1.pdf
User Name:

worawit timakul@agilent.com
Full Name of Signer: Warawit
Timakul

Reason for signature:
Executed protocot and
published this original version

of document
November 28, 2022 Audit Reporting Session Report Generated : Report
415:43 PM
Page2/2
Date: November 28, 2022 4:15:06 PM
System ID: MY15330001
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PinAAcle 900Z Preventive Maintenance (PM)

| B

Company Name: ENVIRONMENT RESEARCH
P kin= ‘ Address
erKin . el . 25/114 M.6, THANON NGAMWONGWAN, THUNG SONG HONG, LAKS, BAN(|
For the Better (Instrument Location):
Serial Number: PZAS19031401 PM Number: 172
Customer Name K. RAIWIN Telephone 099-182-9241
(if applicable): Number:
Customer Support K. DUANG Service Order WO-01710018
Engineer Name: Number:
Next PM Due
% Date PM Performed: 28-Jun-2022 Date: 28-Dec-2022
{DD-MMM-YYYY} ate:
{DD-MMM-YYYY)
) ) Standard Labor Hours to Complete PM : 5hours
Part Number Release Publication Date , )
09370144 Rev.9 A January 2018
Scope
The purpose ofthis PM isto ensure the continued functionality of the PinAAcie 900Z 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.
Com pa ny N ame: ENVI RONMENT RES EARCH No part of this publication may be reproduced in any form whatsoever or transiated 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.

Instrument Location: 25/114 M.6, THANON NGAMWONGWAN
THUNG SONG HONG, LAKSI, BANGKOK, 10210
Instrument Serial No.: PZAS19031401

Date: 28-Jun-2022

IPinAAcle 900Z Preventive Maintenance (PM) Page 1 0f 7 l




Component List

Additional Tools Required for PM

gfa ;:;::::e r) Description Quantity Serial #

OSSN;(;?;SOZB Electronic Flow Meter 1 NA
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050108 Ba Lumina HCL 1 102416-040160
N3050139 Kiumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number
Descriptio uanti
(i applicable) miption Quantity
B0501636 Fan Filters N/A
83002013 THGA Contact Cylinders N/A
B3141064 Glycerol for THGA Cooling N/A
Additional Reagents and Standards Required for PM
Part Number o . Expired
N ) Description Batch/Lot #
(if applicable) R Quality / Date (Mm/Yy)
NS300244 GFAAS Mixed Standard AR 56-021CRY1 30-Jun-2022

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number L " Expiration
. ) Description uanti Batch/Lot #
{if applicable) P n Y / Date (Mm/YY)
N/A Di Water 250 ml, AR AR
N/A 0.5% HNO3 250 ml. AR AR
IPinAAcle 900Z Preventive Maintenance (PM) Page 2 of 7 I
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Procedure Checklist 4. Electrical:

B Inspect PC boards. Clean if necessary.

W Check instrument firmware revisions upgrade to current levels (if necessary)

7 Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the results
in the service log folder in the Spectrometer BM Log Viewer.

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

1. General:

) Review the instrument performance with the customer and document any recent 5. Optics:
problems.
. . ¥ Inspect and clean the sample compartment windows, if needed.
¥ inspect the customer log book and make any appropriate PM entries. I Inspect and clean the furnace windows, if needed
¥ Perform general inspection of system for cleanliness. ¥ Inspect and clean the GFTV camera Ien;, if needeci.

& Inspect optics. Clean or replace if necessary,
2. PCinstrument Software:

2 Instrument Software user files/databases archived, packed, and/or deleted as needed. 6. Gasses:

i) Verify that the Gasses supplied to the instrument are within the pressure and purity
3. Mechanical: specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.

W Verify that the air filter element is dry. Replace if necessary.
] Inspect and clean all fans and filters. Replace filters if necessary ity I s dry- Rep Y

4] Ins.pect ali gas and water lines for leaks and/or wear. Rep[ace if needed. Thoroughly inspect all 7. After PM Performance tests [THGA]:
quick connects. Replace the Y connector, P/N 09921078, if needed.
¥ Clean exterior of the instrument. 7.1 Furnace Gas Flows
¥} Check the drain system for signs of wear. Replace worn or damaged parts. Description: Ensures the flow rates are within specification.
¥ Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0O501250. Grease the O-rings as needed with Parameter Specification Tast Results Pass/Fail
Apiezon L grease, P/N 09905148
@ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads Internal Flow Rate 250 mL/min % 25 mL/min 255 Passed
are missing replace the THGA furnace or replace the insulator pads on the furnace. External Flow Rate 100 mL/min + 10 mL/min 104 Passed

&1 Inspect the graphite tube and clean the contact cylinders. Replace if necessary.
@ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test

Probe as described in the Service Manual. Correct if necessary. 7.2 Chromium Boseline Noise

6 Check furnace open/close function. Description: Signal to noise check.
Verify the operation of the GFTV Camera for proper operation and viewing alignment in the

furnace camera Tube View window. Align if needed. Parameter Specification Results Pass/Fail
2} Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.
) Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary. Baseline Noise <0.005 Abs; 0.0007 Passed
2 Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if - — Z0.005

needed. Refer to SDB# COSY008.5TN Standard Deviation 0.0002 Passed
¥ Perform Cooling System maintenance if needed per SDB# COSY00S.STN.
¥ Check auto sampler operation. 7.3 Chromium Characteristic Mass and Precision
& Perform an auto sampler check valve test as described in the Service Manual. Description: Calculate the characteristic mass using the characteristic mass tool and

#1 Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics as precision from the integrated absorbance values.
described in the Service Manual.

i Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary. Parameter Specification Results Pass/Fail

¥ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace. Cr mg Results £7.0pg/0.0044 As

# Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

¥ Check furnace open/close function

6.3 Passed

Precision £20% 149 Passed

l PinAAcle 900Z Preventive Maintenance (PM) Page 4 of 7 I PinAAcle 900Z Preventive Maintenance (PM) Page 50f 7 l




7.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter Specification Results Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 14.2 Passed
Zeeman Ratio 0.52+0.04 0.52 Passed

8. Review:
b Review with the customer PM work performed.
] Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥ Attach PM sticker.

I PinAAcle 900Z Preventive Maintenance (PM)

Page 6 of 7 I

Additional Comments

Additional Comments Regarding the PM

_ Atomic Signal (Peak area)
"~ Atomic Signal (Peak area) + Background Signal (Peak area)

Zeeman Ratio

0.1529

0.1529+0.1361

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 9002
have been completed.

This PinAAcle 900Z Passes B Fails [ the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: o~ Date:
ang Hiransl 28-Jun-2022
= (DD-MMM-YYYY)
Authorized Customer Representative: I'4 Date:
25 DA 4 @\ 28-Jun-2022
(DD-MMM-YYYY)
I PinAAcle 900Z Preventive Maintenance (PM) Page 7of 7 !




envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CoO., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail :

envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Equipment Type

Equipment Range
Calibration Range

Calibration Type

Volume for Calibration

Calibrated By

Calibration Date
Customer Name

Personal Pump Calibration Report

oo

Personal Pump

0.005 — 5.0 L/min

0.01 — 3.0 L/min

DryCal Bubble Type
0.2 L/min, 1.0 L/min, 1.7 L/min, 2.0 L/min

Ms.Budsakorn Somrak

May 6, 2023

A o ¢ a ¢ o € o o a a a A
LIWN IWSLY]US ADUDTALLAUG MNA Iﬂi\‘iﬂ"ﬁIiO\ﬂ%Nﬂ@ﬂadLL@GUiq‘ﬂﬁLLﬂzTaﬂ$&lﬂ'l

A o A aa A o
UIWN ‘11% U LANNLILR LY\QIVIQU INA

Item l;ers.onal Pump High Flow/ F'irst Second Tl'xird Average Uncertainty
erial Number Low Flow Time Time Time
1 ERTC39 : 3-44613 0.2 L/min 0.20797 0.20813 0.20781 0.20797 +0.0002
2 ERTC41 : 3-44617 0.2 L/min 0.20796 0.20779 0.20726 0.20767 +0.0004
3 ERTC42 : 3-44618 0.2 L/min 0.20357 0.20342 0.20317 0.20338 +0.0002
4 ERTC44 : 3-44621 0.2 L/min 0.2050 0.20436 0.20535 0.20493 +0.0005
5 ERTC46 : 3-44623 0.2 L/min 0.20968 0.20969 0.20950 0.20962 +0.0001
6 ERTCA47 : 3-44432 0.2 L/min 0.20166 0.20137 0.20193 0.20165 +0.0003
7 ERTC78 : 17655 1.7 L/min 1.8781 1.7756 1.7755 1.7764 +0.0592
8 ERTC86 : 20080503027 1.7 L/min 1.7959 1.7944 1.7952 1.7951 +0.0008
9 ERTC99 : 20150603047 2.0 L/min 2.0706 2.0738 2.0703 2.0715 +0.0019
10 ERTC109 : 20070601022 1.7 L/min 1.7316 1.7135 1.7353 1.7268 +0.0117
11 ERTC115: 12121 1.0 L/min 1.0744 1.0729 1.0716 1.0729 +0.0014
12 ERTC NO.150 : 20060201004 | 0.2 L/min 0.20406 0.20394 0.20407 0.20402 +0.0001
13 ERTC NO.151 : 012888 0.2 L/min 0.20338 0.20411 0.20578 0.20447 +0.0012
14 ERTC NO.152 : 20190605008 | 2.0 L/min 2.0345 2.0203 2.0427 2.0325 +0.0113
15 ERTC NO.157 : 20190605036 1.7 L/min 1.7530 1.7307 1.7426 1.7421 +0.0112
16 ERTC NO.158 : 20190605038 | 2.0 L/min 2.0591 2.0595 2.0632 2.0606 +0.0023
17 ERTC NO.161 : 20190605043 | 1.7 L/min 1.7712 1.7637 1.7589 1.7646 +0.0062
18 ERTC NO.169 : 20070301007 1.7 L/min 1.7121 1.7243 1.7267 1.7210 +0.0078
19 ERTC NO.174 : 20210701115 2.0 L/min 2.0612 2.0579 2.0636 2.0609 +0.0029
20 ERTC NO.177 : 20210803018 | 2.0 L/min 2.0321 2.0342 2.0133 2.0265 +0.0115
S«f ) /
Checked By SUTUUOON A1) ot N Approved By

Mr.Pra]

a:;l Detkla

Technician

Ms.Sutatip Im-noi
Environmental Scientist

Page 1/2




=
envi research -
V

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Equipment Type
Equipment Range
Calibration Range
Calibration Type
Volume for Calibration
Calibrated By

Calibration Date
Customer Name

Personal Pump Calibration Report

3

Personal Pump
0.005 — 5.0 L/min
0.01 — 3.0 L/min
DryCal Bubble Type

oo

Ms.Budsakorn Som

May 6, 2023

rak

0.2 L/min, 1.0 L/min, 1.7 L/min, 2.0 L/min

A o ¢ A o & o A A a A
151 Ifiies aeudauaud $na : Tasamslssnunfanssuasusgniuaclansdion

A o A A A A o o
U3 9u 3 uanfiien wealulad 30

Item léer§onal Pump High Flow/ F.irst Sef:ond Tl:lil‘d Average Uncertainty
erial Number Low Flow Time Time Time
21 ERTC NO.178 : 20210803029 | 2.0 L/min 2.0365 2.0386 2.0166 2.0305 +0.0121
22 ERTC NO.180 : 20220201002| 2.0 L/min 2.0505 2.0441 2.0230 2.0392 +0.0144
23 ERTC NO.183 : 20220302069 1.0 L/min 1.0825 1.0771 1.0775 1.0790 +0.0030
24 ERTC NO.186 : 20220302072| 2.0 L/min 2.0230 2.0270 2.0085 2.0195 +0.0097

Checked By

Mr.Praﬁ:: Detkla

Technician

> -y
00
envi research o s 2E|
"_‘;,>>' NDDOw
= osa I(]U‘

ENVRONMEIT RE§9:RO¢& TECHNOLOGY OO LD !
B

Approved BY = ssvsmmsaessesesnssassense
Ms.Sutatip Im-noi
Environmental Scientist
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AITISTR

IASTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanlical Ei ing St;

Request No.23-66/0084

is Lab y Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand,

Nomenclature : DRYCAL FLOWMETER

Manufacturer : BIOS International Corporation, U.S.A.
Serial No.: 120021
Model : Defender 510 M

Scale range : 50 mi/min to 5000 mi/min

Subdivision : (0.01, 0.1, 1) mi/min

MTC.No.23-66/0084
Number of page(s) 2

CALIBRATION CERTIFICATE

Submitted by : ENVIRONMENT RESEARCH & TECHNOLOGY CO.,LTD.

25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210, Thailand.

Received date : 7 November 2022

Calibration date : 10 November 2022

Condition of measured item : Normal

Standard : Standard Certificate No. Date due Traceabllity
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Malbox/PressureTransducer/UpStream|  MP-0013-21 25-Jan-23 NIMT
Prirnary Flow Calibrator S/N 117982 | MwW-0011-21 8-Apr-23 NIMT
Primary Flow Calibrator S/N 119521 | MW-0012-21 | - 31-Mar-23 S NIMT

Calibrated by :

e

(Mr.Terasak Panna)

Mechanical Engineering Standards Laboratory

Ref. 2013265110704833001

Issued Date 10 November 2022

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering St

dards 1 at

)

Regquest No.23-66/0084

2/2

Calibration point : (50, 200, 2000) ml/min
Ambient condition : Temperature (23 +3)°C , Relative humidity (55 + 15) %

Atmospheric pressure ( 1010+13) hPa

y Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

MTC.No.23-66/0084

Calibration method : The flowmeter (UUC) was calibrated by comparison method with

standard flowmeter according to CP-370.01.

The reported value is the value that converted to value at reference condition

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUC value Standard Value  Temperature Pressure Deviation Uncertainty
(mi/min) (mi/min) C) (hPa) (%) (%)
59.07 58.252 23.189  1010.25 +1.40 1.08
202.23 197.32 23.203 1010.35 +2.49 1.06
2020.6 1970.4 23,211  1011.26 +2.55 0.87

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor A4=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

-y

The results relate only to the items tested/calibrated or vatue assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR,

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Websitemwww. tistr.or.th

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thaitand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66} 0 2323 9165
E-rnail : mte@tistr.or.th

FM.BL.MTC.002 Rev.é

Office

196 Phahonyothin Road, Chanuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. {66} 0 2577 9000

Fax. {66) 0 2577 9009

E-mail : rumipai@tistr.or.th Websitemwwwv.tistr.or.th

Office/Laboratory
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thaitand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
£-mail : mtegptistr.or.th

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  $Pociis

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %/é_r\\\\g
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i prowden el
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 23MM1
Page.: 103

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order:
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :
Approved by :
( /) Pornthippa Tameyakul

(/ ) Malee Butkruea
( ) Suwit imjai

Issue Date :

Electronic Balance

AND

BM-5

T1004302

ERTC-L-In-176

Environment Research & Technclogy Company Limited.
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi,
Bangkok 10210

ealfidmsinsed (@11)

4 January 2023
4 January 2023

15 °C t0 40 °C
30 % to 90 %

Krisda Malee

il -

Approved Signatory

16 January 2023

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 Corporate Services 3 1 Equipment Calibration uod Testing Services.

A 0049326

@)

Equipment : Electronic Balance Cert.No.: 23MM1
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2301-00020N-10

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 03 Feb 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.

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

Result of calibration () Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 52 g Resolution 0.000001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g) (g9) (mg) (k)
2.5 2.500008 -0.000008 0.026 2.00
5 §.000007 -0.000007 0.027 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
25 0.0000007
5 0.0000007

Ml .

a 1142787



Equipment : Electronic Balance

Condition As-Received : Used Item

Reference : 2301-00020N-10

Resuit of calibration
2, Effect of off center loading

A mass of 2 g was placed to various position on the pan.

The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g) (g)
+0.000002 +0.000005 +0.000004 +0.000002 +0.000003

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

(g) (g) (g) (£mg)
Unload 0.000000 0.000000 0.0060
0.014 0.014002 -0.000002 0.0080
0.015 0.015001 -0.000001 0.0060

0.5 0.499995 +0.000005 0.013

1 1.000001 -0.000001 0.016

1.5 1.500001 -0.000001 0.020

2 1.989996 +0.000004 0.020

25 2.500001 -0.000001 0.026

3 3.000004 -0.000004 0.026

4 3.899997 +0.000003 0.027

5 5.000002 -0.000002 0.027

Cert.No.: 23MM1
Page: 3 of 3

Maximum difference between
off-center and central loading

(g9)

0.000003

Coverage
Factor
(k)
2.11
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

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

-000-

My,
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AITISTR

Request No.  22-66 /0047 MTCNo. PSL-H 0022/66
Certificate of Calibration
Customer : Environment Research & Technology Company Limited
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : QUESTemp©32
Serial Number : TPG030012
Manufacturer : 3M, QUEST Technologies
Date of Request : 25 October 2022
Date of Calibration : 1 November 2022

The certifies the above equipment was calibrated in accordance with the recognised Interational
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & =2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by : |
%/"«i l N !
(Ms. Panit Thummasri) (M,

Photometry and Temper; dards Laboratory

Ref No:  2012265102504612001
Issued Date : 10 November 2022

Jo
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Request No.  22-66 /0047 MTCNo. PSL-H 0022/66

Description of Unit Under Calibration :

Customer : Environment Research & Technology Company Limited
Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Jtem : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : TPG030012
Calibration Required : ~ Temperature at (30, 35, 40) °C
Ambient Condition : Ambient temperature (23 £ 3) c
Relative humidity (55 + 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory
Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan
Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE
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The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.

The results relate only to the jtems tested/calibrated or vatue assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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Head Office Office/Labaratory Office

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathurthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 $00

E-mail : rumpai@tistr.or.th Websiteswww.tistr.orth
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Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thaitand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtegtistr.orth

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : surnalee@tistr.orth
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Tel. (66) 0 2577 9000

Fax, (66) 0 2577 9009
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Thailand
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RequestNo.  22-66/0047 MTCNo. PSL-H 0022/66

Results of Calibration :- ( ) Without Adjustment ( /) After Adjustment

Table : Temperature Measurement @ Wet Bulb

ATISTR

Request No.  22-64 /0005 MTC Nt PSL-H 005/ 64

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) (°C) (°C) &°C)
29.9 293 0.6 0.50
35.0 343 0.7 0.50
40.0 39.3 0.7 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°0 (°C) (°C) &°C)
299 294 0.5 0.50
35.0 34.4 0.6 0.50
40.0 394 0.6 0.50
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The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR,

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°0) (°C) (°C) (£°C)
29.9 29.5 0.4 0.50
35.0 344 0.6 0.50
40.0 39.3 0.7 0.50
Note : L. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certficate. ..
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Request No.  22-66/ 0047 MTCNo. PSL-H 0025/66

Certificate of Calibration

Customer : Environment Research & Technology Company Limited
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Jtem : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : QUESTemp®34
Serial Number : TEH070023
Manufacturer : QUEST Technologies
Date of Request : 25 October 2022
Date of Calibration : 3 November 2022

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WLCP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by : }
A A
- (74l A/A.;+; ’ N

(Ms. Panit Thummasri)

Photometry and Températ fandards Laboratory

o

2012265102504612004
Issued Date : 10 November 2022

Ref. No:
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Request No.  22-66 /0047 MTCNo. PSL-H 0025/66

Description of Unit Under Calibration :

Customer : Environment Research & Technology Company Limited
Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : TEH070023
Calibration Required : Temperature at (30, 35, 40) °C
Ambient Condition : Ambient temperature (23 + 3) ke
Relative humidity (55 + 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory
Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan
Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WIL.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE
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Request No.  22-66/ 0047 MTCNo. PSL-H 0025/66

Results of Calibration :- ( ) Without Adjustment ( /') After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°0) (°C) (°C) &°0
30.0 29.9 0.1 0.50
35.0 35.0 0.0 0.50
40.0 39.8 0.2 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°0) (°0) (#°C)
30.0 299 0.1 0.50
35.0 35.0 0.0 0.50
40.0 39.9 0.1 0.50
Page 3 of 4 PT.
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CALIRRATION 0015

RequestNo.  22-64/ 0005 MTCNc¢ PSL-H 005/ 64

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (°C)
30.0 30.1 -0.1 0.50
35.0 35.0 0.0 0.50
40.0 39.8 0.2 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...ead of certificate. ..
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The results relate only to the items tested/calibrated or value assigned.
Advertising the Repart/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "",/7'\\/-\“-\‘" , \
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e emskms a2
CALISRATION 0008

Certificate of Calibration ce"‘““‘;:;f zzerzez

Equipment : Lux Meter
Manufacturer: Extech This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 407026 Corporate Services 3: Equipment Galibration and Testing Services.
Serial No.: 048466
1D No.: -

Condition As-Received: Used ltem

Received Date: 27 May 2022
Calibration Date: 02 June 2022
Reference: 2205-0924WN Submitted by:  Environment Research & Technology Company Limited.

Ambient Temperature: ( 23 * 2) °C

Relative Humidity: (50 15 ) % 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210

Procedure used: Calibration were conducted using In-house calibration procedure CP-PHO01 by measuring against
luminous-intensity standard lamp (source-based method) According to the inverse square law measurement
method.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Photometry & Encorder LMguide 9,6 m 120RC003 61-140006-1 30 Apr 2023
2) High-accuracy Irradiance Standard OL FEL-U F-1470 TP-1036-21 21 Aug 2022

2.This result of calibration was made on requested at the point specified by customer.

3.Test Equipment : Programmable Voltage/Current Source { Model : OL83A, S/N : 09220284 ).
4.Test Equipment : lluminance Meter ( Model : 51002, S/N : 080128 ).

5.The certificate is valid only to the item calibrated on date and place of calibration.

6.This Certification is traceable to the International System of Unit maintained at.-

-National Institute of Metrology Thaitand (NIMT)

Calibrated by :  Nivat Nitas Approved Signatory ; 6-7 /l/
Issue Date : 08 June 2022 [t/l/Phalinee Prabpaipal

[ 1Nuntawat Khamchai

B 0289374

Result of calibration:- (™) Without adjustment

Function : llluminance Measurement
Standard Value
(bx)
0
15
100
500
1000
1500
1900

Function : lluminance Measurement
Standard Value
(Ix)
2000
3000
4000
5000

Range :
UUC* Reading

(Ix)

0

14

99
499
1002
1495
1885

Range :
UUC* Reading
(I}
1970
2870
3760
4680

( ) After adjustment
2000

Error
()
0
-1
-1
-1
2
-5
-15

20000

Error
(%)
-30
-130
-240
-320

Cert. No.: 22PH282
Page.: 2 of 2

Ix
Uncertainty
(x1x)
0.60
0.62
1.5
6.8
14
21
26

Ix
Uncertainty
()
28
42
55
69

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by

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

Light source factor setting mode : L
UUC* = Unit Under Calibration,

-000-

G

a 1111807



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

——
envi research -
V _a

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator

Manufacture ¢ Quest Technologies
Model : QC-10
Serial No. : QI9010208

Range of Calibrator

- Sound Pressure Level : 114.2 dB.

- Frequency ¢ 1,000 Hz.
Calibrated By :  Mr.Wadcharapong Phunkhetkit
Calibration Date : May 7, 2023

Customer Name

a o € d & o & o o a a .
LIWN I‘NSW]U? ADUTRILAUG ITNA : Iﬂi\‘iﬂ'ﬁiix‘id']%ﬂﬂﬂﬂﬂﬂtLﬂﬂUii!ﬂﬁLLazIﬁﬂz&lﬂﬂ
A o 4 aa A o o
UIWN ﬁ‘]‘%  LUNNLILR LﬂﬂIuIﬂEl NN

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 EXTECH SL400 180200301 113.8 114.2 Pass
2 EXTECH SL400 180200304 113.9 114.2 Pass
3 EXTECH SL400 190600235 113.8 114.2 Pass
4 EXTECH SL400 190600236 113.8 114.2 Pass
S EXTECH SL400 190800268 114.0 114.2 Pass
6 EXTECH SL400 190800173 113.7 114.2 Pass
7 Larson Davis 706RC 17860 113.9 114.2 Pass
8 SOUNDTEK ST-130 220100170 114.0 114.2 Pass
9 SOUNDTEK ST-130 220100179 113.5 114.2 Pass
i <]
= o
envi research /_;__S 8:88
[ {/J./’) omo D‘:l_! /
Er?JTX)NMfNT(TE% ARG B TECHNOLOGY CO. LTD .
v 1)
Checked By . 4T T Approved BY = ccssssesssveesisessinssovsens
Mr.Prayjun Detkla Ms.Sutatip Im-noi
Technician Environmental Scientist

Page 1/2




envi research

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Support Equipment Type : Sound Level Calibrator

Manufacture

Model

Serial No.

Range of Calibrator

Sound Level Meter Calibration Report

QC-10
QI9010208

- Sound Pressure Level : 114.2 dB.

- Frequency
Calibrated By

Calibration Date
Customer Name

1,000 Hz.

May 7, 2023

Quest Technologies

Mr.Wadcharapong Phunkhetkit

a o ¢ a ¢ s & o & a a a a
1IWN IW?LY]FJ? ADUTIUAUG NG Iﬂi\‘iﬂ’ﬁIi\‘i\ﬂ%NG@YIE]GLLGNUSE‘IYIﬁLLZ‘]ZIN%t&Jﬂ']

a o A A A A o o
U3HN I 3 wumiiien walulad 9na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 ACO 6226 180063 114.1 114.2 Pass
2 ACO 6226 180064 114.0 114.2 Pass
3 ACO 6226 180067 113.9 114.2 Pass
4 ACO 6236 222112 113.9 114.2 Pass
5 ACO 6236 222113 113.5 114.2 Pass
6 ACO 6236 222114 114.0 114.2 Pass
7 ACO 6236 222118 113.7 114.2 Pass
8 ACO 6236 222120 113.8 114.2 Pass
9 ACO 6236 222124 113.8 114.2 Pass
< o
ENVRONVENT Rt C; ®;
N Rsima TECHNOLOGY Co. Loy P afo? /
Checked By . W Approved BY — cesssessssessenssssessesssesmiss

YM St
Mr.Pra\&un Detkla

Technician

Ms.Sutatip Im-noi
Environmental Scientist
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NSC-TISKTIS 17023
CALIBRATION 0037

FITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0732 MTC No. EEL. BP.  96/0865
CALIBRATION CERTIFICATE

Submitted by : Environment Research & Technology Co.,Ltd.
Address :25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok, 10210.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Acoustic Calibrator Temperature :(23z3)°C
Manufacturer : Quest Technologies Relative Humidity : (50 +15) %
Model :QC-10 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : QI9010208

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401A S$/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on 1EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measurcd by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only,
Date of Receipt : 29 Aug. 2022

Date of Calibration 6 Sep. 2022 1/ 6/

NSC-TISI-TIS 17025
CALIBRATION 0037

FUTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Regquest No. 21-65/0732 MTC No. EEL. BP.  96/0865
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 114 dB re 20i4Pa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 114.18 0.18 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 997.3 -2.7 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.60 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : ' Approved by :
....... N L
(Mr.Weerachai Deechaiyae)
Electrical and Electronic Standards Laboratory
Date of Calibration 6 Sep. 2022 Industrial Metrology and Testing Service Centre
Date of Issue 7 Sep. 2022 Ref : 2011265082903844002

End of Certificate 2/2

The results relate only to the items tested/calibrated or vatue assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.
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