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- TSP - High Volume Air Sampler - Electronic Balance

No. B05, B13, B15
- PM-10 - High Volume PM-10 Sampler - Electronic Balance

No. B25, B28, B30, B32
- NO, - NO, Analyzer - NO, Analyzer/Standard Gas

No. B04, B05, B09, B10, B11 No. B04, B05, B09, B10, B11
- SO, - SO, Analyzer - SO, Analyzer/Standard Gas

No. B02, B03, B04, B06, B10 No. B02, B03, B04, B06, B10
- THC - Personal Pump SKC No. B20, B72 - THC Analyzer/Standard Gas

- Rotameter No. BO1 No. B0O1

EENEEN

- Leq 1 hr, Leq 24 hr, Lmax

L,,, Ld895UMIU

Acoustic Calibrator

Sound Level Meter

ACO-B14, B24

f’!mﬂ’l?‘ﬂil’l

- pH - - pH Meter

- BOD; - - BOD Analyzer

- Total Suspended Solids - - Electronic Balance
- Total Dissolved Solids - - Electronic Balance

- Grease & Oil

- Electronic Balance

- TNK

- Setteable Solids

- Electronic Balance

- Total Coliform Bacteria (TCB)

- Incubator

IM/G001/2022/GM/JAN-JUN/CAL.DOCX
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g % 5.P.S. CONSULTING SERVICE CO., LTD.
B R A M
7 gy Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : Sale@spscon.com.. www.spscon.com
High Volume Air Sampler Calibration Report
I Calibration Method : Multipoint Orifice Flow Transfer Standard I Model : TE 5025A S/N : 3095
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft’/min) R?
BO1 BO1 01/11/2021 y = 1.254x-6.224 0.998
B02 BO2 03/11/2021 y = 1.080x+0.873 0.999
BO3 BO3 01/11/2021 y = 1.049x+1.608 0.995
B04 BO4 01/11/2021 y = 1.140x-2.855 1.000
BO5 BO5 01/11/2021 y = 1.148x-2.655 0.996
B06 BO6 01/11/2021 y = 1.203x-4.180 0.997
BO7 BO7 03/11/2021 y = 1.136x-3.132 0.996
B08 B08 03/11/2021 y =1.211x-6.101 0.995
B09 B09 03/11/2021 y = 1.291x-7.760 0.997
B10 B10 09/11/2021 y =1.091x+0.142 0.995
B11 B11 03/11/2021 y = 1.090x-0.694 0.996
B12 B12 03/11/2021 y = 1.165x-2.613 1.000
B13 B13 03/11/2021 y = 1.115x-2.066 1.000
Bl4 B14 03/11/2021 y = 1.174x-2.498 0.998
B15 B15 01/11/2021 y = 1.109x-0.219 0.999
B16 B16 01/11/2021 y = 1.211x-5.379 0.995
B17 B17 01/11/2021 y =1.160x-2.153 0.997
B18 B18 01/11/2021 y = 1.235x-6.315 0.999
B19 B19 04/11/2021 y = 1.262x-7.960 0.997
B20 B20 04/11/2021 y = 1.263x-8.626 0.995
B21 B21 04/11/2021 y = 1.126x-1.642 0.998
B22 B22 04/11/2021 y = 1.224x-5.593 0.996
B23 B23 03/11/2021 y = 1.145x-2.521 0.999
B24 B24 03/11/2021 y = 1.097x-0.331 0.995
B25 B25 03/11/2021 y = 1.029x+2.874 0.997
B26 B26 03/11/2021 y = 1.121x-1.443 0.996
B27 B27 03/11/2021 y = 1.191x-5.420 0.997
B28 B28 03/11/2021 y = 1.248x-6.941 0.995
B29 B29 03/11/2021 y = 1.223x-5.741 0.997
B30 B30 03/11/2021 y =1.171x-3.691 0.997
B31 B31 03/11/2021 y = 1.158x-2.458 1.000
B32 B32 03/11/2021 y = 1.197x-3.536 0.997
B33 B33 02/11/2021 y = 1.246x-6.869 0.999
B34 B34 09/11/2021 y =1.251x-7.511 0.998
1
Calibrated by :
1
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& 7 Soi Phaholyothin 2<. Phaholyothin Rd.. Jompol, Chatuchak, Bangkok 10990
Tel : (662) 939-4370-72. Fax.: (662) 513-4221. E-ml : Salef@5pscon.com.. wa.spscon.com

High Volume Air Sampler Calibration Report
I Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3095
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft'/min) R*
BO1 BO1 09/02/2022 y = 1.2556x-7.443 0.998
B02 B02 02/02/2022 y =1.075x+1.871 0.999
BO3 BO3 04/02/2022 y =1.032x+1.126 0.997
B04 B04 04/02/2022 y =1.158x-3.770 0.995
BO5 BO5 02/02/2022 y =1.199x-5.374 1.000
B06 B06 01/02/2022 y =1.215x-6.623 0.995
BO7 BO7 01/02/2022 y =1.142x-4.465 0.997
B08 B08 02/02/2022 y =1.241x-8.074 0.999
B09 B09 08/02/2022 y =1.206x-5.652 0.995
B10 B10 07/02/2022 y = 1.095x+0.184 0.998
B11 B11 10/02/2022 y =1.099x-2.021 0.996
B12 B12 09/02/2022 y =1.169x-3.784 1.000
B13 B13 03/02/2022 y =1.163x-4.662 0.996
B14 B14 07/02/2022 y =1.169x-3.363 0.998
B15 B15 03/02/2022 y =1.106x-1.273 0.998
B16 B16 09/02/2022 y =1.218x-6.757 0.997
B17 B17 07/02/2022 y =1.132x-1.890 0.998
B18 B18 16/02/2022 y =1.239x-7.560 0.999
B19 B19 16/02/2022 y =1.265x-8.934 0.997
B20 B20 030272022 y =1.199x-6.304 0.998
B21 B21 17/02/2022 y =1.120x-2.616 0.997
B22 B22 08/02/2022 y =1.216x-6.597 0.995
B23 B23 03/02/2022 y =1.139x-3.341 0.999
B24 B24 03/02/2022 y=1.126x-2.172 1.000
B25 B25 09/02/2022 y =1.016x+2.185 0.996
B26 B26 04/02/2022 y =1.122x-2.540 0.997
B27 B27 08/02/2022 y =1.192x-6.584 0.997
B28 B28 04/02/2022 y =1.254x-8.360 0.995
B29 B29 02/02/2022 y =1.217x-6.791 0.996
B30 B30 04/02/2022 y =1.162x-4.303 0.997
B31 B31 16/02/2022 y =1.101x-0.556 0.998
B32 B32 04/02/2022 y =1.208x-5.034 0.997
B33 B33 07/02/2022 y =1.242x-5.616 0.999
B34 B34 09/02/2022 y = 1.240x-8.273 0.999
Calibrated by :
1
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High Volume Air Sampler Calibration Report
High Volume PM-10 Air Sampler Calibration Report
Calibration Method : Multipsint Orifice Flow Transfer Standard Model SN 1 30495
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3095
Culibration Daia
High Volume Air Sampler Data Calibration Dt Calibration Data
Recorder No. Blower No. Dhate Actunl Flowrate ((1'/min) R High Volume PM-10 Data Calibration Data
501 BO1 y =1.313x-9.642 0.999 Recorder No. Blower No. Date Actual Flowrate (ft'/min) R}
Bo2 Bo2 02/05/2022 y = 1.062x+2.583 1.000 Bo1 Bo1 01/11/2021 ¥ = 1.208%-4.065 0.995
BOS BO3 04705/ y = 1.045x+0.757 0.998 502 505 0171172021 V- 1.065%+1.571 0.555
BO4 BO4 04/05/2022 y = 1,161x-3.67 0.996 503 T ST 115001 S = 1.048x+1.850 XLy
05 tiofs 02/05/2022 y=1.2 -6.418 oo
e boE it y = iR el BO4 BO4 01/11/2021 y = 1.210x-4.614 0.998
BOE BO& 0440572022 y = 1.235x-6.768 0.998
: i b ; llaitcaleio s BO5 BO5 02/11/2021 V= 1.191x-4.399 1.000
BOY7 BO7 06/05/2022 y=1,178x-5.5684 0.9948
B06 B06 02/11/2021 y = 1.304x-9.578 0.998
BOE BO& 02/05/2022 y = 1,222x-6.991 1.000
- BO7 BO7 02/11/2021 y =1.106x-0.463 0.996
BOY BOg 04/05/2022 y = 1,240x-6.649 0.998
B08 B08 02/11/2021 y = 1.169x-3.444 0.998
B10 B10 04/05/2022 y = 1.091x+0.142 0,895
- - - B09 B09 04/11/2021 y =1.157x-2.570 0.997
B11 B11 04/05/2022 vy =1.120x-2.107 1.000
G = o = ey e B10 B10 03/11/2021 y =1.212x-5.982 0.997
B1Z B12 02/05/2022 y =1,102x-1.91 0.996
B13 B13 03/ v = 1.187x-5. 0.994 B11 B11 04/11/2021 y = 1.154x-3.419 0.995
B14 B14 06/05/2022 y = 1.290x-8.276 0.998 B12 B12 04/11/2021 y = 1.212x-5.982 0.997
e B1c T 7= T B13 B13 04/11/2021 y = 1.249x-7.657 1.000
16 B1E 0470572 = e B14 B14 04/11/2021 y = 1.095x+0.679 0.999
7o T I e 0.998 B15 B15 03/11/2021 y = 1.102x-0.132 0.995
B1B B18 04705 . B16 B16 05/11/2021 y = 1.196x-2.682 0.998
310 318 B17 B17 04/11/2021 y = 1.211x-4.732 0.999
B20 B20 B18 B18 05/11/2021 y = 1.224x-5.520 0.996
RD1 B19 B19 05/11/2021 y = 1.074x+1.056 0.998
B22 0.999 B20 B20 05/11/2021 y = 1.153x-3.408 0.995
B23 0.999 B21 B21 01/11/2021 y=1.174x-2.651 0.999
B24 B24 0.897 B22 B22 03/11/2021 y =1.383x-12.324 1.000
B2E B23 B23 03/11/2021 y =1.107x-0.811 0.996
B26 0.998 B24 B24 03/11/2021 y=1.197x-5.5693 0.998
B27 0.888 B25 B25 03/11/2021 y=1.166x-2.717 0.997
B28 1.000 B26 B26 01/11/2021 y = 1.053x+1.597 0.996
B39 0.985 B27 B27 01/11/2021 y = 1.205x-5.691 0.996
0.999 B28 B28 01/11/2021 y = 1.095x-0.442 0.995
0.959 B29 B29 02/11/2021 y = 1.272x-7.969 1.000
1.000 B30 B30 02/11/2021 y = 1.149x-3.091 0.998
0.896 B31 B3l 02/11/2021 y = 1.049x+1.595 0.996
B34 B34 0.999 B32 B32 02/11/2021 y = 1.142x-1.981 1.000
- B33 B33 04/11/2021 y = 1.227x-6.487 0.997
Calibrated by : B34 B34 04/11/2021 y = 1.108x+0.446 0.999
Calibrated by :
|
|
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High Volume PM-10 Air Sampler Calibration Report

High Volume PM-10 Air Sampler Calibration Report

I Calibration Method : Multipoint Orifice Flow Transfer Standard

Calibration Method ; Multipoint Orifice Flow Transfor Standard I Model : TE 50254 SN 1 3095
Calibration Data
High Volume PM-10 Data Culibration Data
Recorder No Blower No. Date Actunl Flowrate (1t/min) R

BO1 BO1 02y L1T1x-0. 0.997

Bz Bo2 02/05/2022 y = 0.960%x+5.104 0.908

Bo3 Boa 04/06/2022 y = 1.214x-5.211 0.996

BO4 BO4 02/05/2022 y=1.310x 0.999

BOS BO5 ¥ .202x 0.999
BOS6 y = 1.241x-7 0.998

BOT BO7 1.186x-4 0.999

Bos BOB D.999

Bog Bog y 0.9898

B10D B10O ¥ 1.000

B11 Bl1 02/05/2022 y = 0.999
B12 ¥ 0.995

Bl B13 y 0.999

B14 Bl4 ¥ 0.999

B1: B1: y = 1.08

Bl@ y = 1.209x-1.612

B17 y = 1.198x-3.075

1.159x-2.421

Model : TE 5025A S/N : 3095
Calibration Data
High Volume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft'/min) R’

BoO1 BO1 02/02/2022 y =1.199x-0.729 0.999
BO2 BO2 04/02/2022 y =1.047x+3.100 0.999
BO3 BO3 07/02/2022 y =1.212x+3.555 0.997
BO4 BO4 09/02/2022 y =1.314x-9.389 1.000
BO5 BO5 03/02/2022 y =1.207x-5.472 0.995
BO6 BO6 04/02/2022 y =1.260x-8.728 0.997
BO7 BO7 04/02/2022 y =1.212x-5.353 0.996
BO8 BO8 09/02/2022 y =1.285x-7.356 0.998
B09 B09 08/02/2022 y =1.243x-6.277 1.000
B10 B10 07/02/2022 y = 1.285x-9.647 0.998
B11 B11 02/02/2022 y =1.240x-6.135 0.995
B12 B12 01/02/2022 y =1.285x-9.647 0.998
B13 B13 04/02/2022 y =1.302x-9.419 0.996
B14 B14 07/02/2022 y =1.199x+3.376 0.998
B15 B15 04/02/2022 y =1.118x-0.993 0.995
B16 B16 04/02/2022 y =1.190x-1.101 0.998
B17 B17 03/02/2022 y =1.201x-2.953 0.998
B18 B18 07/02/2022 y =1.143x-1.983 0.998
B19 B19 03/02/2022 y =1.036x+1.865 0.998
B20 B20 03/02/2022 y =1.201x-6.181 0.997
B21 B21 04/02/2022 y =1.158x-0.828 0.998
B22 B22 04/02/2022 y =1.290x-8.497 0.998
B23 B23 07/02/2022 y =1.090x-0.542 1.000
B24 B24 01/02/2022 y =1.218x-6.279 0.998
B25 B25 01/02/2022 y =1.156x-3.313 0.997
B26 B26 07/02/2022 y =1.135x+1.438 0.998
B27 B27 02/02/2022 y =1.260x-8.474 0.998
B28 B28 04/02/2022 y = 1.090x-0.306 0.999
B29 B29 04/02/2022 y = 1.262x-8.639 1.000
B30 B30 03/02/2022 y =1.219x-6.529 0.996
B31 B31 17/02/2022 y =1.059x+0.716 0.997
B32 B32 16/02/2022 y =1.154x-3.610 0.999
B33 B33 03/02/2022 y =1.258x-8.776 0.999
B34 B34 16/02/2022 y =1.123x+0.227 0.995

Calibrated by :

03/05/2 y= +1.562 0.999

03/05/20 y = 1.206x-6.147 1.000

04/05/20 y = 1.158x-0. 0.988

y = 1.203x 0.988

y = 1.000

= 1.000

y= 0.888

y = 1.154x+1.978 1.000

B27 y=1.278x-8.084 0.998

B28 y = 1.093x-0.217 0.998

B29 y = 1,280x-9.168 0.999
Bao y= Ox-8.822
B3l 03705720 y = L.116x-0.814
B32 05,05/2022 y = 1.1568x-3.473

33 o8 y =
B34 B34 03/ y= 0.998

Calibrated by



marketing008(n)
Rectangle

marketing008(n)
Rectangle


u‘%ﬁ'ﬂ 104,109, ARUHARN Wwodd Ne

fs; fsps.  CONSULTING SERVICE CO, LTD.

VIR 13NN 10800

nak. Bengaok 10900
s cam

CALIBRATION REPORT

unm (4. 11.108. AauTaRd wWasid e

CHEMILUMINESCENT NO / NO_/ N()\ ANALYZER
DATE BRAXD MODEL :
NO. SERIAL NO.
Calibrator { Dilution System )
Brand T APL Model 700
Last Cal. Dage 1 05 August 2021 Serial Nou : 911
Reference Standard Gas

Standard Gas i Nitric Oxide (NO) Cylinder No. : ADD917SK
Certified Dare 01 June 2020 Expired Date : 01 June 2022 Cylinder Cone. © 49.9 ppm

Pressure mmbar

—e

5
¥ £ 5.P.S. CONSULTING SERVICE CO,, LTD.
3 wF 7 gaunnalalu 24 oupwwalydu uxsaima RN nyHmw 10800
Q;aa # & 1 S Praaizelsin 24, PRavolyothia Ad, Jomzol, Cialistsk, Bengict 10200
A R (462) S250TP0-T2, ¢ (6521 5111 Fomd - sl Sapecin com. wenspsEo com
CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO; ANALYZER
DATE : BRAND : MODEL :
NO. SERTAL NO.
Calibrator { Dilution System )
Bramd LAPI Madel 1700
Last Cal. Diate o 05 August 2021 Serial No. a1
Reference Standurd Gas
Standard Gas + Nitric Oxide {NO) Cylinder No. T ADOS1TSK
Certified Date 1 01 June 2020 [ Expired Date 1 01 June 2022 Cylinder Cone. 1 49.9 ppm

CALIBRATING CONDITION

Pressure | 1011 | mmbar

Temp, 24.6

°c

% RH

CALIBRATION SETTING

CALIBRATION SETTING
Span Initial Reading { Before Adj.),PFB Final Reading ( After Adj.),PPB
Ser Point Expected Concentration Analyzer Response Dl Anulyzer Response Stope
Zero o 0.11 = o -
NO Spun 400 399.6 -0.100 400.0 1.003
NO_Span 400 399.8 -0.050 400.0 1.006

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expectzd Concentration Analyzer Response 9% Dif Analyzer Response Slope
Zero 0 -0.10 = o -
MO Span 400 400.1 0.025 400.0 1.005
NOy Span 400 400,2 0.050 400.0 1.008

API Model 200K NO_ Analyzeer Check List

API Model 200E NO, Analyzer Check List

Calibrated by

—
———————————————

Test Values Observed Yalue Units Nominal Range
RANGE 500 PPB 500 standurd
STABILITY {Zero Gas) 0.1 PPB < 2 with zero ir
SAMPLE FLOW 505 cc/min 500 = 30
OZONE FLOW T8 cc/min 80 = 15
PMT 103.3 my -20 - 150
AZERD 94.0 mV -20 - 160
HVPS 674 v 420 - 900 constant
RCELL TEMP 50.2 “c 50 +1
BOX TEMP 29.5 e & - 48
PMT TEMP 7.1 C T+8
MOLY TEMP 315.2 C 315 =5
RCELL PRESS 8.3 IN-H 2 - 10 constant
SAMPLE PRESS 28.5 I 25 - 30 constint
NO Span Cone 400 20 - 20,000
NQ_ Span Cone 400 20 - 20,000
NO Slope 1.003 = 1.0 £ 0.3
NO, Slope 1.008 - 1.0 + 0.3
NO Offset 1.1 mY =20 to +150
NO_ Offser 0.6 mV -20 10 150
Srability at Zero 0.1 PPB < 0.2
Stabil Span 0.2 PPB < 2 ppb @ 400 ppb spun g

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standund
STABILITY (Zero Gas) 0.1 FPPB < & with zero air
SAMPLE FLOW 510 cofmin 500 £ 50
DOZONE FLOW 79 ce/min BO * 15
PMT 103.1 mV ~20 - 150
AZERO 94.3 mV -20 - 150
HVPS 871 v 420 - 900 constant
RCELL TEMP 50.3 ‘“c 501
BOX TEMP 29.4 K 8- 48
PMT TEMP 72 % T2
MOLY TEMP 315.3 “c 5= 8
RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 8.7 IN-Hg-A 25 - 30 constant
NO Span Conc 400 FPE 20 - 20,000
Ny, Span Cone 400 PPB 20 - 20,000
NO Slope 1.005 = 10=03
NO, Slope 1.008 - 1.0+ 0.3
NO Offset 1.3 mV -20 10 +150
NOy, Offset 0.8 mv -20 to 150
Stability at Zero 0.1 PPB 0.2
Stubality at Span 0.2 FFB < 2 pph@ 400 pph span gas

———————————

Calibrated by
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO_/ NO_ANALYZER

BRAND

MODEL !

SERIAL NO.

Calibrator { Dilution System)

=
] -]
' -+ 8.P.8. CONSULTING SERVICE CO., LTD.
X 7 ganwwaladu 24 owewnalofu upresauna waeady njunns 10800
'&}a # & 7 5ol Phaholyoinie 24, Franolyolhin R, Jomeal, Chafuchsk, Bangkok 10200
% e Tt £ (662} S3-A3T0-72 Fa © (B62) L3022, Fmuai | SHAEOS00N COM.. Wi, SpScon.com
CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 10 March 2022 BRAND : MODEL :
NO. SERIAL NO.
Calibrator (Dilution System)
Brand + API Mode] 1700
Last Cul, Dute 1 05 August 2021 Serinl No. 1911
Reference Standard Gas
Standard Gas * Nitric Oxide (NO} Cylinder No. P ADDB1TSKE

Certified Date

: 01 June 2020

Expired Date

1 01 June 2022

Cylinder Cone. 1 49.9 ppm

CALIBRATING CONDITION

Brand : AFI Model 1 700

Last Cal. Dute 1 05 August 2021 Serial No. 1911
Reference Standard Gas

Srandird Gis - Nitric Oxide (NO) Cylinder No. : ADD917SK

Certified Dute 01 June 2020 Expired Dite 01 June 2022 Cylinder Cone. : 49.9 ppm

Pressure

CALIBRATING CONDITION

Temp.

% RH

CALIBRATION SETTING

Spun Initial Reading (Before Adj.),PPB Final Reading {After Adj.),PPB
Set Point Expeeted Concentration Analyzer Response 96Dif Anulyzer Response Slope
Zero a 0.10 1] -
NO Span 400 400.1 0.025 400.0 1.007
NO_Span 400 400.3 0.075 400.0 1.012

API Modd 200E .\'0‘ Analyzer Check List

Pressure 1011 mmbar Temp. °c % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading { Afrer Adj.),FPB
Set Point Expected Concentration Analyzer Response #Dif Analyzer Response Slope
Zero o -0.10 - o =
NO Span 400 400.2 0.050 400.0 1.006
NO, Spun 400 400.3 0.075 400.0 1.011
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range

RANGE 00 FFB 500 stundard
STABILITY (Zero Gas) 0.1 FPB < 2 with zero uir
SAMPLE FLOW 508 co/min 500 = 50
OZONE FLOW 79 cc/min 80 = 15
PMT 103.2 mV -20 - 150
AZERO 94.1 my =20 - 150
HVPS 670 v 420 - 800 constant
RCELL TEMP 50.2 “c 50 =1
BOX TEMP 29.5 ¢ 8- 48
PMT TEMP 74 e T+2
MOLY TEMP 314.7 b/ 315 5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.006 = 1.0+ 0.3
NO, Slope 1.011 = 1.0+£0.3
INO Offset 1.5 mY =20 w +150
NO,, Offset 0.9 mV =20 w 150
Stubility at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 pph @ 400 pph span gas

Calibrated by

Calibrated by

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 stundard
STABILITY (Zero Gas) 0.1 PPE « 2 with zero air
SAMPLE FLOW 507 co/min 500 = 50
DZONE FLOW 78 ce/min 80+ 15
PMT 103.3 mV -20 - 150
AZERO 94.0 mV -20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 50.4 e 50 =1
BOX TEMP 29.3 e §-48
PMT TEMP 7.5 i o Tx%
MOLY TEMP 315.4 c 3155
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 2B.5 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO_ Span Conc 400 PPE 20 - 20,000
NO Slope 1.007 = 1.0 £ 0.3
NO, Slope 1012 - 1.0 0.3
NO Offsert 1.4 mv =20 o +150
f\'O_\ Offset 0.9 my =20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Spun PPE < 2 ppb @ 400 ppb span gas
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO_ / NO_ANALYZER
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO_/ NO_ANALYZER

BRAND @

MODEL :

SERIAL NO,

Calibrator { Dilution System)

Brand © APL

Model $ 700

Last Cal. Dre ;05 Awgust 2021

Serial No. 1811

Reference Standard Gas

DATE : BRAND : MODEL @
NGO, SERIAL NO.
Calibrator { Dilution System }
Brand T APL Model S 700
Last Cal. Date : 05 August 2021 Serial Na. D911
Reference Standard Gas

Stundard Gas ¢ Nitric Oxide (NO) Cylinder Nao. : ADD91TSK
Certified Date : 01 June 2020 Expired Date : 01 June 2022 Cylinder Canc. :49.9 ppm

Standard Gas < Nitric Oxide (NO)

Cylinder No. : ADOBB1SK

Pressure

CALIBRATING CONDITION

mmbar Temp.

% R

CALIBRATION SETTING

Certified Date : 24 Avgust 2020 I Expired Dute 24 August 2022

Cylinder Conc. 2 51.0 ppm

Calibrated by

Spiin Initial Reading (Before Adj.),PPB Final Reading { After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 1] -0.10 = Q o
NO Span 400 400.2 0.050 400.0 1.008
NO, Span 400 400.3 0.075 400.0 1.012
APL Mudel 200E NO_ Analyzer Check List
Test Values Ohserved Value Units Nominal Range
RANGE 500 PPB 500 stundurd
STABILITY (Zero Gas) 0.1 FPB = 2 with zero air
SAMPLE FLOW 510 celmin 500 = 50
QZONE FLOW 79 co/min 80 15
PMT 1031 mV -20 = 180
AZERO 94.2 mV =20 - 150
HVPS 675 v 420 - 900 constant
RCELL TEMP 50,1 °c 50 =1
BOX TEMP 29.2 °c B-48
PMT TEMP 7.4 c T +2
MOLY TEMP 315.2 g 318 £5
RCELL PRESS 8.4 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO_ Span Conc 400 PPB 20 - 20,000
NO Slope 1.008 =3 L0023
NO, Slope 1.012 - 1.0 £ 0.3
NO Offser 1.5 mW -20 to +150
NO,_ Offset 0.9 my -20 10 150
Stability at Zero 0.1 PPB « 0.2
Stability at Span 0.2 PPE < 2 ppb @ 400 ppb span gas

—— . ]
_—s—__

CALIBRATING CONDITION

Pressure mmbar Temp.

% RH

CALIBRATION SETTING

Culibraded by

Span Initial Reading (Before Adj.),PPE Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9Dif Anulyzer Responss Slope
Zero o 0.10 - o =
NO Span 400 389.8 -0.050 400.0 1.004
NO,_ Span 400 400.2 0.050 400.0 1.008
API Model 200E .\(]‘ Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 FFE 500 stundard
STABILITY (Zero Gas} 0.1 PPB < 2 with zero sir
SAMPLE FLOW 508 ce/min 500 = 50
OZONE FLOW 78 co/min B0 £ 15
PMT 103.1 mV -20 - 150
AZERO 83.8 mY -20 - 150
HVPS B70 v 420 - 900 constant
RCELL TEMP 50.1 % 50 =1
BOX TEMP 29.2 & 8- 48
PMT TEMP 7.4 b ™! T+2
MOLY TEMP 314.9 C 315 £ 5
RCELL PRESS B.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Canc 400 PFB 20 - 20,000
NO, Spun Cone 400 PPE 20 - 20,000
NO Slope 1.004 = 1.0 + 0.3
NO, Slope 1.008 = 1.0 £ 0.3
NO Offset 1.3 mY -20 10 +150
NO, Offset 0.9 mY -20 10 150
Stability at Zero 0.1 PPE <0.2
Stability st Span 0.2 PPB < 2 ppk @ 400 ppb

————


marketing008(n)
Rectangle

marketing008(n)
Rectangle


VBN 184,109, AOUTAN Wwasid e

Wi
o WAL
g WAL
)

7 S Phahatyc
e ! (667) RIF-AY

£5P.S. CONSULTING SERVICE CO., LTD.

7 wanmnaladu 24 ouuwnalodu LenITaNma WRIRINY N aNT 10800

Basgkok 10900
O e sEACDN ST

CALIBRATION REPORT

SO FLUORESCENT ANALYZER

MODEL 1004 |
I I

Last Col, Date

105 Angust 2021

DATE BRAND @
by —
Calibrator { Dilution System}
Brand L AP1 Musdel 1700
Seriul No, 1911

Heference Standard Gas

Standard Gas

* Sulphur Dioxide (S0 )

Cylinder No. 1 ADDE145K

Cenified Dute

221 June 2021

Expired Dute

+ 21 June 2029

Cylinder Cone. : 50.0 ppi

CALIBRATING CONDITION

Ty il

Temp.

CALIBRATION SETTING

Calibrated by

Spun Initiul Reuding { Betore Adj.),PPB Finul Reading (After Adj.),PPB
Ser Puim Expected Coneentration Analyrer Response 6D Analyzer Response Slope
Zero i} -0.10 o -
400.0 400.3 0.075 400.0 L010
API Mudel 1004 St I___ Analyzer Cheek list
Test Values Observed Value Units Nominal Range
RANGE 500 Fre 0-500
SAMPLE PRESS 2B.8 in-Hg
SAMPLE FLOW 658 ce/min 650 £ 10%
PAIT 103.1 my =20-150 with Zero Air
Uy LAMP 3036.4 m 1000-4900
STR. LGT B1.6 PrE <100
DRE PMT 63.2 my =50 - 200
DRK LMP 58.0 mV -50 - 200
HVPS 871 N 550-900 constunt
DCPS 2328 mV 2500 £+ 200
RCELL TEMP 50.5 % 50£1
BOX TEMP 29.4 “ 5-40
PMT TEMP 7.0 °c 7420
50_. Span Conc 400 PPB 20-20,000
‘iO_I Shupe 1.010 = 1.0+ 03
Hﬂ__ Offset 21.6 mV <250
Stubility at Zero 0.1 PPB 0,2
Stabil Spe 0.2 PPB 0.5% of reading (shuve 50 pph)
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CALIBRATION REPORT

50, FLUORESCENT ANALYZER

DATE @ 18 February 2022

BRAND ©

MODEL :

SERIAL MO,

Calibrator (Dilution System)

Brand AP

[ Model s 700

Last Cal. Dute - 05 August 2021

| Seriul No. : 911

Reference Standard Gas

Standard Gas

* Sulphur Dioxide (S0,)

l Cylinder No.

D ADDBL45K

Certified Dale + 21 Jupe 2021

Expired Date £ 21 June 2029

| Cylinder Cone. : 50,0 ppm

CALIBRATING CONDITION

Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Resding {Before Adj. },PPB Final Reading (After Adj.).PPE
Set Pomt Expected Concentration Analyeer Response 2 Dif Analyzer Response Slope
Fera 0 -0.10 - o ~
50, Span 400.0 400.2 0.050 400.0 1.010
API Model 100E 50, Analyzer Check list
Test Val Observed Value Units Nominal Range
RANGE s00 PP 0-500
SAMPLE PRESS 2B8.6 in-Hg 25-33
SAMPLE FLOW 855 co/min 630 £ 10%
PMT 103.2 mY -20-150 with Zero Air
UV LAMP 3052.6 mV 1000-4300
STR. LGT 61.6 PPB <100
DRE PMT 63.2 mV -50 - 200
DRE LMP 67.9 mV -50 =200
PS 673 v 550-000 constant
DUPS 2520 mV 2500 £ 200
RCELL TEMP 50.4 b s0=1
BOX TEMP 29.3 i 5-40
PMT TEMP 7.0 % 7220
50, Span Conc 400 PPB 20-20,000
50, Slope 1010 - 1.0 £ 0.3
S0, Offser 21.8 my <250
Saability at Zero 0.1 PPB 0.2
Stability at Span 0.2 PrB 0.59% of reading (whove 50 pph)

Culibrated by
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CALIBRATION REPORT CALIBRATION REPORT
50, FLUORESCENT ANALYZER 50, FLUORESCENT ANALYZER
= - — =
DATE : BRAND © MODEL : asc DATE : || BRAND : MODEL :
SERIAL NO. I 43C-69604-364 MO SERIAL NO.
Calibrotor { Dilution System) Calibrator { Dilution System )
Brand TAPL Muodel 700 Brand APL Model : 700
Last Cal. Date : 05 August 2021 Serial No. 1911 Last Cal. Date D05 August 2021 Serial No. 911
Referenc dlard Gas Reference Standard Gas
Standard Gas : Sulphur Dioxide (S0, ) | Cylinder No. : ADDB14SK Standard Gas : Sulphur Dioxide (S0 ) Cylinder No. : ADDB14SK
Certified Date : 21 June 2021 Fxpired Date + 21 June 2029 l Cylimder Cone, L 50.0 ppm Cerified Dute + 21 June 2021 IE)pilcﬂ Duite t 21 June 2029 Cylinder Cone. : 50.0 ppm
CALIBRATING CONDITION CALIBRATING CONDITION

Pressure mambar Temp. C % RH
CALIERATION SETTING CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB Spun Tnitial Reuding (Before Adj.),PFB Finil Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response seDifl Analyeer Response St Point Expected Coneentration Analyzer Response whif Analyzer Response Slope
Z o ; -
o 011 9 Zero o o.11 - o -
50, Span 400.0 399.7 -0.075 400.0 :
SO, Span 400.0 399.7 -0.075 400.0 1.005
INSTRUMENT STATUS
APL Model 100A 50 Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
PRESSURE 728.5 mm Hg SAMPLEPRESS e in-Hg i
SAMPLE FLOW 657 ce/min 650 = 10%
EMT 103.2 mv ~20-150 with Zero Air
UV LAMP 3022.1 mV 1000-4800
. STR.LGT 815 PPB <100
Calibrated by
DRK PMT 6.1 mV -50 - 200
DRK LMP 51.8 mv -50 - 200
HVPS 673 v 550-800 constun
DePs 2527 mV 2500 + 200
RCELL TEMP 50.2 i 50 = 1
BOX TEMP 29.5 i 5-40
PMT TEMP Ti1 e T+£2.0
S0, Span Cone 400 PPB 20-20,000
SO, Slope 1.005 - 1.0 08
S0, Offset 22.2 mV <250
Stability at Zers 0.1 PPB 0.2
0.5% of reading

Calibrated b
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CALIBRATION REPORT LIBRATION REPOR’
50, FLUORESCENT ANALYZER SO FLUORESCENT ANALYZER
_—
s ik MODEL * 100E l DATE : 15 June 2022 | BRAND : | MODEL : l
NO. SERIAL NO. 3159 I SERIAL NO. |
| L
Calibrator { Dilution System ) Calibrator { Dilution &
Brand : APL Mozl ; 700 Brand : API Model e
Last Cal. Date 1 05 August 2021 Serial No. 1011 Last Cal. Date 2 05 August 2021 Serial No. <911
Reference Standard Gas Reference Standard Gas
Standard Gas i Sulphur Dioxide (30 ) Cylinder No. : ADDB145K Stundard Gis : Sulphur Dioxide (SO_) Cylinder M. : ADOB14SK
Cerified Date 121 June 2021 IE.tn:m'] Dhustie 121 June 2029 Cylinder Conc. : 50.0 ppm Certified Dute ;21 June 2021 I Expired Drte 21 June 2029 Cylinder Cone. ¢ 50.0 ppm
S 1l CALIBRATING CONDITION
Pressure mmbar Temp. [ % RH
CALIBRATION SETTING P | % RH
Spun Initinl Reading {Before Adj.),PFB Final Reading (Alter Adj.),PPB CALIBRATION 5|
Set Point Expected Concentration Analyzer Response Dif Anmalyzer Response Slope Spun Initial Reading (Before Adj.).PPB Final Reatfing (Afier Adj.),FPB
Tero o 0.11 o o Set Point Expeeted Concentration Anulyzer Response S5 Dif Analyzer Response
Zero (i} " =
50 Span 400.0 4002 0.050 400.0 1.011 “ e a
2 S0, Spun 400.0 400.4 0,100 400.0
API Model 1005 5(.!_{ Analyzer Cheek list
INSTRUMENT STATUS
Test Values Observed Value Units Nominal Range
RANGE 500 FPB 0-500
CHAMBER TEMP FLOW
SAMPLE PRESS 28.4 in-Hg 25-38
SAMPLE FLOW 857 cc/min 650 = 10% PRESSURE
PMT 103.1 mv -20-150 with Zero Air
UV LAMP a019.7 my 1000-4900
STR. LGT 61.5 PPE <100
DRK PMT 83.1 mV -50 - 200 Calibrated by
DRK LMP 57.9 mV -50 - 200
HVPS 673 v 550-900 constant
DCPS 2522 mV 2500 = 200
RCELL TEMP 50.2 e 50 =1
BOX TEMP 29.5 K 5-40
PMT TEMP 7.1 i T+2.0
Sﬂ' Span Cone 400 PPB 20-20,000
SO: Slope 1.011 - 1.0=03
S0, Offset 28.2 mV <250
Stuhility at Zero 0.1 PPB 0.2
Stubility at Spun 0.2 PPB 0.5 of reading (above 50 pph)

e e
e i——————————————

Calibrated by ©
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" . reonal Pump Calibrotion Report
Personal Pump Calibration Report | | P ¥
ion Method | Dry Cal Primary Flowmeter I | Modd : Defender 510-H I 8/N: 136164 ]
Calibration Method : Dry Cal Primary Flowmeter I I Model : Defender 510-H S/N:136164 I l : 2 = . o /
Environmental Conditions
Environmental Conditions i
+ o Temperature 25 + 3 (
Temperature .25 t 3 c Preasinre 1010 % 18
Pressure . 1010 t 15  mmbar
Personul Pump Duts Calibration Dats
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Flow Rate (ml/min) From Calibration Curve
! Value From Calibration Curve No. | Brand Madel Serlal No. Dl Setting Actual {Q sd.)
No. | Brand Model Serial No. Date Setting Actual (Q std.)
- 1 2 3 1 2 3 ¥ R
1 2 3 1 2 3 y R*
B4l SKC 224-POXRA 04./04/2022 1,600 1,500 988 1,988 1.000
BO1 SKC 224-PCXR4 | 262101 05/01/2022 1,000 1,500 2,000 995 1,496 1,995 0.999x - 1.938 1.000
(FE] K -PUNRA 3041 01/04/120 1,000 1,003 1,003 1.000
BO2 SKC 224-PCXR4 | 626166 05/01/2022 1,000 1,500 2,000 998 1,504 2,001 1.011x - 24.413 0.999
B43 SKC 224-POXRA 034636 114043 1,000 1,001 1,892 0.990x « 1.000
BO3 SKC 224-PCXR4 | 612968 05/01/2022 1,000 1,500 2,000 995 1,490 1,995 1.001x - 6.653 1.000
B4 SKC I24-PCXRE | 529341 01/04/2022 1,000 1,002 2,002 1.011x — 3 0.888
B0O4 SKC 224-PCXR4 | 602804 05/01/2022 1,000 1,500 2,000 996 1,496 1,993 0.999x - 4.391 1.000 -
B45 skt | e2a-pexws | s2asna 1,000 097 1,092 09085 + 2,928 1.000
BO5 SKC 224-PCXR4 | 612693 05/01/2022 1,000 1,500 2,000 1,003 1,500 2,003 1.012x - 21.952 0.999
B4d SKLC 4-PCXRA BEET4Y 1,000 1,500 oy 1.016x - 3 0.009
B06 SKC 224-PCXR4 | 262188 05/01/2022 1,000 1,500 2,000 996 1,504 2,000 1.012x - 26.866 0.999
BAT SKL 214-PCXRE 1,000 1,500 1,003 1,018 - 2 0.888
BO7 SKC 224-PCXR4 | 626262 05/01/2022 1,000 1,500 2,000 998 1,492 1,994 0.996x + 1.898 1.000
B48 SKC 124-POXRE 01/04/2028 1,000 L600 999 1,454 1,887 0958 + 1.795 1.000
BO8 SKC 224-PCXR4 | 626100 05/01/2022 1,000 1,500 2,000 1,003 1,499 2,003 1.011x - 21.912 0.999
B4g SKC 224-PCXRE 12/04 1,000 1,003 1,602 2,003 1.011x - 21.031 0.899
B09 SKC 224-PCXR4 | 626479 05/01/2022 1,000 1,500 2,000 997 1,490 1,994 0.994x + 3.550 1.000
50 SKL $24-POXRE 01/04/2022 1,000 2,000 1,002 1,485 2,008 1.001x + 2,900 1.000
B10 SKC 224-PCXR4 | 091950 06/01/2022 1,000 1,500 2,000 994 1,504 2,001 1.016x - 32.434 0.999
224-PCXRE o1/04 1,000 1,500 1.012 26,268 0.e98
B11 SKC 224-PCXR8 | 564315 06/01/2022 1,000 1,500 2,000 994 1,490 1,998 1.004x - 10.450 1.000
-PCXRE 11 1,000 1,600 2,000 0.997x - 1.000
B12 SKC 224-PCXR4 | 034656 06/01/2022 1,000 1,500 2,000 1,001 1,503 2,003 1.012x - 22,618 0.999
4-PUXEE 0141 1,000 1,600 2,000 1.018x - 0.599
B13 SKC 224-PCXR4 | 602073 06/01/2022 1,000 1,500 2,000 995 1,498 1,994 1.000x - 3.701 1.000
4-PCXRE 117 1,000 1,500 2,000 1.016x 0.998
B14 SKC 224-PCXR4 | 626313 05/01/2022 1,000 1,500 2,000 998 1,491 1,988 0.992x + 6.286 1.000
1E4-POXRS | 510710 01/04/2022 1,000 1,500 2,000 1,000 1.000
B15 SKC 224-PCXR4 | 626474 07/01/2022 1,000 1,500 2,000 1,003 1,501 2,004 1.012x - 22.048 0.999
(1 SKEC 224-PCNRS | 511450 1,500 1,007 1,500 1.011% 0.809
B16 SKC 224-PCXR4 | 626477 07/01/2022 1,000 1,500 2,000 993 1,504 2,000 1.015x - 31.345 0.999
SKC -PCXR3 | 610798 1,500 g8 1,808 1.04Ex + 0,398 1.000
B17 SKC 224-PCXR4 | 626860 07/01/2022 1,000 1,500 2,000 997 1,495 1,992 0.995x + 2.034 1.000
B5E 5K POXRS | 609852 0404/ 2002 1,000 1,500 2,000 1,001 2,000 1.007x ~ 19,631 0,688
B18 SKC 224-PCXR4 | 691484 07/01/2022 1,000 1,500 2,000 1,003 1,501 2,001 1.009x - 18.586 0.999
SKC XR3 BOS8aR 017042 1,000 1,600 0.998y + 2,918 1.000
B19 SKC 224-PCXR4 | 691599 07/01/2022 1,000 1,500 2,000 992 1,499 1,997 1.003x - 9.253 1.000
SKC XR1 2653 017042 1,600 1,500 1,002 2,004 0.888
B20 SKC 224-PCXR4 | 691587 07/01/2022 1,000 1,500 2,000 992 1,504 1,999 1.015x - 31.915 0.999
Bl SKC 224-PCXR3 | 503815 12/04,2022 1,000 1,500 204 1,988 1.000
B21 SKC 224-PCXR4 | 691531 07/01/2022 1,000 1,500 2,000 993 1,499 1,992 1.000x - 5.273 1.000
SKC 224-PCXRI 1,000 1,500 2,000 (2] Lddd 1,585 0.997x - 0,508 1.000
B22 SKC 224-PCXR4 | 691654 07/01/2022 1,000 1,500 2,000 1,005 1,501 2,003 1.010x - 18.195 0.999
Ba1 SKC 224-PCXR3 511432 0104 1,000 1,500 2,000 a1 1,501 2,000 1.017x - 138 0.8989
B23 SKC 224-PCXR4 | 1798393 07/01/2022 1,000 1,500 2,000 993 1,505 2,002 1.017x - 34.683 0.999
BE4 KL 4-POXRS 508302 4042 1,000 1,500 2,000 897 1,990 0.894x + 3662 1.000
B24 SKC 224-PCXR4 | 626363 07/01/2022 1,000 1,500 2,000 1,000 1,501 2,005 1.016x - 28.338 0.999
SKC 224-PCXRS 508310 01/04/8 1,000 1,500 2,000 1,002 2,003 1.012x - 23.100 0.950
B25 SKC 224-PCXR4 | 798489 06/01/2022 1,000 1,500 2,000 1,000 1,495 1,997 0.997x + 2.018 1.000
BEG SKC 224-PCXR3 508861 12047204 1,000 00 1,002 1,891 08875 + 14.701 1.000
B26 SKC 224-PCXR4 | 798479 06/01/2022 1,000 1,500 2,000 997 1,497 1,990 0.994x + 3.251 1.000
BET SKE T24-POXNRI | 506205 12/04/2022 1,000 1,500 2,000 893 1,507 2,004 1.017x - 33.104 0.898
B27 SKC 224-PCXR4 | 691673 06/01/2022 1,000 1,500 2,000 994 1,503 2,001 1.015x - 31.951 0.999
Bes SKC 294-PCXRA 058 12/04/2032 1,000 1,500 2,000 1,002 1,481 1,097 0.994x + 1.000
B28 SKC 224-PCXR4 | 691570 06/01/2022 1,000 1,500 2,000 1,000 1,500 2,003 1.015x - 27.022 0.999
Beg SKC 4-PCXR3 508375 01 /0 1,008 1,001 1,500 000 1.010x - 0.809
B29 SKC 224-PCXR4 | 626472 06/01/2022 1,000 1,500 2,000 999 1,494 1,998 1.002x - 6.856 1.000
SKC 154-PCXR3 | 510623 11/04/202 1,000 81 1 1,897 1.002x 1.000
B30 SKC 224-PCXR4 | 691489 06/01/2022 1,000 1,500 2,000 1,003 1,500 2,004 1.013x - 24.106 0.999
B71 SKC 224-PCXR3 1,000 891 1,806 £,002 1,018x — 36.227 0.009
B31 SKC 224-PCXR4 | 691509 06/01/2022 1,000 1,500 2,000 995 1,495 1,995 1.001x - 4.894 1.000
872 SKC 4-PCXRS 12/04/2022 1,000 1,500 2,000 1,001 1,408 1,893 0.892x + T.0BT 1.000
B32 SKC 224-PCXR4 | 091567 06/01/2022 1,000 1,500 2,000 994 1,504 2,001 1.014x - 28.868 0.999
SKC 2124-PCXRS 01/04/% 1,000 1,600 2,000 1,001 1.014x - 24.817 0.808
B33 SKC 224-PCXR4 | 091756 06/01/2022 1,000 1,500 2,000 996 1,496 1,991 0.995x + 3.183 1.000
5KC 4-PCXRI 12404205 1,000 1,600 4,000 1,495 1,804 0.980x - 4.963 1.000
B34 SKC 224-PCXR4 | 612962 06/01/2022 1,000 1,500 2,000 1,001 1,501 2,002 1.012x - 22.531 0.999
SKC 224~ 12/04,2022 1,000 1,500 2,000 094 1,489 1,882 0.885x + 2420 1.000
B35 SKC 224-PCXR4 | 602682 06/01/2022 1,000 1,500 2,000 993 1,498 1,996 1.002x - 8.448 1.000
876 SKC 124-PCXR3 | 509611 1,000 2000 892 1,488 1,898 1.007x 1.000
B36 SKC 224-PCXR4 | 626164 05/01/2022 1,000 1,500 2,000 1,000 1,497 1,999 0.999x - 3.231 1.000
BT SKC 1,000 2,000 1,000 1,601 2,004 1.074x 0.889
B37 SKC 224-PCXR4 | 626256 05/01/2022 1,000 1,500 2,000 994 1,504 2,002 1.016x - 31.604 0.999
B8 SKC 1,000 1,500 2,000 996 1,508 1,999 1.012x - 0.889
B38 SKC 224-PCXR4 | 626167 10/01/2022 1,000 1,500 2,000 999 1,497 1,996 1.000x - 1.875 1.000
BT8 SKC 1,000 1,500 2.000 994 1,483 1.000
B39 SKC 224-PCXR4 | 034637 10/01/2022 1,000 1,500 2,000 1,002 1,500 2,002 1.012x - 23.643 0.999
B40 SKC 224-PCXR4 | 798349 10/01/2022 1,000 1,500 2,000 993 1,505 2,000 1.016x - 32.992 0.999
Calibrated by :
Calibrated by :
1
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Rotumeter

Calibration Method : Dry Cal Primary Flowmeter

I Model : Defender 510-H

S/N 1136164 I

Calibration Method © Dry Cal Primary Flowmeter

Mode | Ded

fender 510-H

§/N1136

164

Calibration Data

Culibration Duty

Rotameter Data

Calibration Data

Calibration Data

Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R
L-Bo1 Dwyer VFA-21 0570172022 50 100 200 50.5 99.3 199.9 0.992x + 0.587 1.000
L-B02 Dwyer VFA-21 05/01/2022 50 100 200 49.4 99.2 199.3 0.993x - 0.049 1.000
L-B03 Dwyer VFA-21 06/01/2022 50 100 200 50.0 98.8 198.5 0.998x - 0.422 1.000
L-B04 Dwyer VFA-21 06/01/2022 50 100 200 49.5 100.4 200.3 0.994x + 0.727 1.000
L-B05 Dwyer VFA-21 06/01/2022 50 100 200 49.8 98.4 199.2 1.004x - 1.156 1.000
L-B06 Dwyer VFA-21 07/01/2022 50 100 200 49.9 100.7 198.8 0.992x + 0.922 1.000
L-BO7 Dwyer VFA-21 07/01/2022 50 100 200 49.8 100.2 199.2 1.007x - 1.047 1.000
L-B08 Dwyer VFA-21 06/01/2022 50 100 200 50.2 99.9 200.7 0.994x + 0.789 1.000
L-B09 Dwyer VFA-21 07/01/2022 50 100 200 49.8 99.8 199.6 1.010x - 1.438 1.000
L-B10 Dwyer VFA-21 0570172022 50 100 200 50.6 100.2 201.6 0.991x + 1.825 1.000

Flow Rate (wil/min)
Value From Calibration Curve
Mk Brumd Dhate Flow Rate {Reading) Actanl (0} std.)
1 2 3 1 2 3 ] B

L-To1 Erweyer VFA-21 50 100 90.6 1,000
L-Bo2 Dwyer VFA-21 50 100 9.8 (=K} L.oo0
L-B03 Dwyer VFA-21 50 100 50.4 18, 1.000
L-B04 Dhwyer ¥FA-21 01/04/2022 &0 100 200 8.5 101.4 «1.217 1.000
L-Bo8 Dhwyer VFA-21 01/04/2022 100 200 50.1 8.1 201.2 + 0,208 1.000
L-Bo8 Dwyer VFA-21 50 100 200 50.3 100.1 2026 1.010% + 0,00 1.000
L- Dwyer VFA-21 0104/ 50 100 200 100.4 200.1 L.018x - 1.668 1.000
L-B0E Drwyer VFA-21 04/04/2028 50 100 200 100.8 1661 0.990x - 0.281 1.000
L Dwyer VFA-21 01/04/2022 50 100 200 8p.8 1.022x - 2466 1.000
L~ Dhwyur VYFA-21 01,044 100 00 1.000

Calibrated by :

Calibrated by ©
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QUALITY CALIBRATION CO.,LTD. \\\\‘\%’/1,
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 & E‘

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 =
o . Z 3
www.qcalibration.com AN NSC-TISI 085

4 b
“oetuy ™ CALIEATION 0049

QUALITY CALIBRATION CO.,.LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 21M3169 PAGE: | OF 2
REFERENCE No : 60627-5

Certificate of Calibration

EQUIPMENT t DIGITAL BALANCE
MANUFACTURER H METTLER TOLEDO

MODEL : XS105DU

SERIAL No : 1126422905

ID No : BA 05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24, PHAHOLY OTHIN RD,,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY g ATSAWIN Y.

CALIBRATION DATE : 19-Mar-21

e

£

APPROVED BY s A
ISSUED DATE : 20-Mar-21
RECEIVED DATE : 19-Mar-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-G010 REV 02

CERTIFICATE No : 21M316% PAGE:20F 2

Calibration Report

EQUIPMENT i DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER } METTLER TOLEDO SN : 1126422905

1D No 1 BA 05/30 RECEIVED DATE : 19-Mar-21

AIR PRESSURE i 1009mbar + Imbar CALIBRATION DATE 19-Mur-21
AMBIENT TEMPERATURE @ HrC£1°C RELATIVE HUMIDITY : 52 %RH = 10% RH
CcO ION OF THIS RES F CALIBRATION

THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION, REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE, THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

REFERENCE STANDARD INSTRUMENTS :-

(=4

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET )i QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 CO2210419 10-Feb-23
3) STANDARD WEIGHT E2 QKE-I-349 M21032358 26-Mar-23

tad

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

(==

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 100 g WAS 0.000035 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)
0.00 0.00000 0.00000 0.000066
0,02 0.01998 0.00002 0.000066
0.10 0,10001 -0.00001 0.000066
0.20 0,20001 -0.00001 0.000067
0.50 0.49996 0.00004 0.000065
1.00 0.99997 0.00003 0.000066
2.00 2.00000 0.00000 0.000067
5.00 5,00002 -0.00002 0.000068
10.00 10.00003 -0.00003 0.000070
20.00 20.0000 0.0000 0,000075
50.00 50,0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 1 4 2 50,0000
3 50,0000
2 5 4 50,0000
3 50.0000
QFF-CENTER LOADING 0.0000 ,
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA “(
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED A

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-ovivw ey vz
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QUALITY CALIBRATION CO.,,LTD.

i,
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 mu E.
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qgcalibration.com

=]

e
W ,’/_‘\f"\ W NRCTI TR T0N
gy CALIBRATION 1088

CERTIFICATE No': 22M2567 PAGE: 1OF2
REFERENCE No ; 64386-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL : XS 105DU
SERIAL No : 1126422905
1D No : BA 05/50
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : $.P.S. CONSULTING SERVICE CO.. LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD,,
JOMPOL, CHATUCHAK, BANGKOK 10900
CALIBRATED BY ; TETNITHI W.
CALIBRATION DATE : 11-Mar-22
#
APPROVED BY : .
ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22

THIS CERTIFICATE MAY NOT BE REFRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD,

F-GO10 REV 02

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Luksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.gcalibration.com
CERTIFICATE No : 22M2567 PAGE:2 OF2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER : METTLER TOLEDO SIN : 1126422905
1D No : BA 05/50 RECEIVED DATE : 11-Mar-22
AIR PRESSURE ; 1008mbar + |mbar CALIBRATION DATE  : Hl=Mar-22
AMBIENT TEMPERATURE  :  22°C41°C RELATIVE HUMIDITY : 49 %RH=10% RH

CONDITION OF THIS RESULTS OF CALIBRATL

THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERD
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. QFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

. REFERENCE STANDARD INSTRUMENTS :-

1

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QE-I-151 02210415 09-Feb-23

s

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 20 g WAS 0.000004 g
4. REPEATABILITY OF READING AT 100 g WAS 0.000048 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

th 4

NOMINAL VALUE (g} BALANCE READING (g) CORRECTION (g) UNCERTAINTY (z 2)
.00 0.00000 0.00000 0.000058
0.02 0.01999 0.00001 0.000058
0.10 0.09999 0.00001 0.000059
0.20 0.19999 0.00001 0000059
0.50 0.50001 -0.00001 0.000058
1.00 1.00001 -0.00001 0.000059
2.00 2.00000 0.00000 0.000059
5.00 5.00001 -0.00001 0.000061
10.00 10.00005 -0.00005 0.000063
20.00 2000006 -0.00006 0.000069
50.00 50,0000 0,0000 0.00011
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0,0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (g)
1 10.00001 50.0000
5%l 4 2 10.00002 50,0000
3 10.00001 50,0000
2 5 4 10.00001 50,0000
5 10.00002 50,0001
OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED EY/A
Mkt G s b s Tl T b T LSRR LD

END OF CALIBRATION REPORT

(R e
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NSC-TISI-TIS 17024

-TISTR CALIBRATION (437

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0528 MTC No. EEL. BP.  17/0564
CALIBRATION CERTIFICATE

Submitted by : 8.P.S. Consulting Services Service Co.,Ltd.

Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1€, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer +ACO Relative Humidity : (50 + 15) %

Model 12127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

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 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,

Calibration Procedure; CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured 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 1 6 May 2021

Date of Calibration : 15 May 2021 1

3TISTA

NEC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0528 MTC No. EEL. BP,  17/0564
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2. praviding a level of confidence of approximately 95%,
Nominal Output of Unit Under Test = 94 dB re 2011Pa 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) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.96 -0.04 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uneertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.26 +0.50 +3.0%
Note : 1. No adjustment,
2. The calibrator pressure correclion was not included.
3. The microphone volume correction was not included. J—

Calibrated by : Approved by ; a==<eta

or
Electrical aWﬁmams Laboratory

Date of Calibration : 15 May 2021 Industrial Metrology and Testing Service Centre

: 18 May 2021 Ref: 2011264050601894002

End of Certificate 2/2

Date of Issue

The sesults relate only to the items tested/calibrated or value assigned,
Acverlising the Report/Certificate and publicity of the results sxcept in full are prohibited Lnless written permission Is abtained from the govetnar of TISTR.

The reisults relate only to the items tested/calibrated or value assigned
Advertising the Repart/Certificate and publicity of the results excapt in full are prohibited unless witten permission i abtained from the sovernor of TISTR.

FM.BLMTC.D02 Rev.d

Head Office Office/L.aboratory Office
35 Mu 3 Tambon Khlone Ha, Amphoe kKhlong Luang,  Sai 1C, Bangpoo industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10800,
Chargwat Pathumthanl 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thalland

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9185
E-mall : micestistr.orth

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax (68} () 2579 8592
E-mafl : surmaleegtistrorth

Tel. (66) D 2577 9000
Fao. (66) Q 2577 9009
E-mail | rurnpaigtistr.or th Websiteaww tistr.orth

FM.BLMTC.002 Aev.d

Head Office Office/Laboratory Office
35 Mu 3 Tamben Khlone Ha, Amiphoe khlong Luang,  Sal 1€, Bangpao Industrial Estate, Sukhurmvit Aoad, 196 Phahomyothin Road, Chatuchak, Banekck 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland — Thalland

Fax (68) 0 2577 9009
E-mail : rumpaigtistr.orth Webstewww.tistronth  E-mall : mic@tistr.onth

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax, (66) 0 2323 9165

Tel. (661 0 2579 1121-30 ext, 5219, 5225, 5217
Fax (66) O 2579 B592
E-mail ; sumalesgtisironth
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TISTR NSCTISITIS 17025

CALIBRATHON ()37

THAILAND INSTITUTE OF SCIENTIFIC ANDY TECHNOLOGICAL RESEARCH(TISTR)

Request No., 21-65/0455 MTC No. EEL. BP. 41/0465

CALIBRATION CERTIFICATE

Submitted by : 5.P.S. Consulting Service Co.,Ltd.
Address : 7 S0i Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,
Calibrated at  : Electrical and Flectronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1€, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Deseription : Sound Calibrator Temperature 1{23 £ 3)°C
Manufacturer  ACO Relative Humidity  : (50 + 15) %

Model 12127 Ambient Pressure @ (101,325 & 1.500) kPa
Serial No. + 130006

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

(=)

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495,
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on 1EC 60942-2003, The sound pressure level of instrument was
measured 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 122 Apr. 2022

Date of Calibration 28 Apr. 2022

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 15 obtained from the govermor of TISTR,

FMBLMTC.DDZ Rev.d
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luarie. ol 1€, Bangpoo Industrial Estate, Sukhumit Aoad, 196 Phahonyothin Road, Chatuchak, Bangkok 10600,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand
Tel, {66} D 2577 9000 Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax (66) 0 2577 9009 Fan. {66) 0 2323 9165 Fax, (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websiteswwetistr.onth E-rnail : micgtistr.onth E-rmall ; sumalesgtistr.orth

I9TISTR HseTisy
S— |

Request No. 21-65/0455

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

1. Sound Pressure Level

~T18. 17025
]

r THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

MTC No. EEL. BP. 41/0465

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

Standard Microphone | Measured Sound Pressure |Deviated value Uneertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
112 inch Bruel&Kjaer 4180 93.93 -0.07 +0.10 + (.40 dB
2. Frequency
Standard Microphone Measured Frequency | Deviated value Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
112 inch Brucl&Kjaer 4180 999.9 -0.1 + 15 + 1.0%

3. Total Distortion

Standard Microphone | Measured Total Distortion Uneertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
112 inch Bruel& Kjaer 4180 1.44 + (.50 + 3.0%

Note : 1. No adjustment.

Calibrated by -

Date of Calibration 1 28 Apr,
Date of Issue 128 Apr.,

2. The calibrator pressure correction was not included.

3. The microphane volume correction was not included.

(04
||
h |

e Dirdetor
Electrical angi'l?:?mm“ds Laboratory

2022 Industrial Metrology and Testing Service Centre

2022 Ref : 201

End of Certificate

1263042601787001 242

The results relate only to the |tems tested/calibrated or value assigned.

LAm-remsing the Report/Certificate and publicity of the results excapt in full ane prehibited unless written permission is obtaned from the: govemar of TISTR

Head Office

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

Tel. (66) 0 2577 9000

Fax, (66} 0 2577 9009

E-mail : rumpaigtistr.onth Websiteswwww tistr.onth

Office/Laboratory

Sei 1€, Bangpoo Industrial Estate, Sukhurmiit Road,
Amphos Muang, Chanewat Samutprakan 10280, Thatand
Tel. {66) D 2323 1672:80 ext. 115, 114

Fax. (66) 0 2323 9165

E-mall : mtcgtistrorth

FM.BLMTC.002 Rev.d

Office

196 Phahanyothin Raad, Chatuchisk, Bangkok 10900,
Thaland

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

E-mall : sumalesgtistr.orth
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1TISTR NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0776 MTC No. EEL. BP.  44/0864
CALIBRATION CERTIFICATE

Submitted by : 8.P.S. Consulting Service Co.,Ltd.

Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,

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 : Sound Calibrator Temperature :(23+3)°C
Manufacturer : Rion Relative Humidity : (50 + 15) %

Model :NC-73 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 10727909

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A §/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 IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured 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 16 Aug. 2021

Date of Calibration 18 Aug. 2021

The results relate anly to the ltems tested/calibrated or value assiened
Advertising the Report/Certificate and publicity of the results except In full are prohibited unless written permission s abtained from the governor of TISTR

72-TISTR

NSC-TISF-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  44/0864

Request No. 21-64/0776
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 = 94 dB re 20pPa 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) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.88 -0.12 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 980.9 -19.1 + 1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.56 +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 :

Electrical and | ﬁh}tro}fﬁjﬁ{ﬁlards Laboratory

Industrial Metrology and Testing Service Centre

Date of Calibration 18 Aug, 2021

23 Aug. 2021 Ref : 2011264081603374001

End of Certificate 2/2

Date of Issue

The results relate only to the ltemns tested/callbrated or value
Advertising the Report/Certificate and publicity of the results except In full are probibited unless written pe

FMBLMTC.002 Rev.d

Office/Labaratory Office
Soi 1C, Banepoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchalk, Bangkox 10900,

Head Office

35 Mu 3 T 0y Khlang Ha, Amgphoe Khlong Luang,

Changwat Pathumthani 12120, Thalland Armphoe My armutprakan 10280, Thalland  Thalland
Tel, (66) 0 2577 9000 Tel. (66) 0 2 t 115 116 Tel. {66) D 2579 1121-30-ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66} 0 Z Fax (66) 0 2579 8592

E-mall : rumpaigtistr.or.th Websitewww tistr.orth E-mall ; sumaleegtistr.ornth

Head Office

35 Mu 3 Tamban ¥hlong Ha, Amphoe Khlong Luang,
Changwat Pathurnthani 12120, Thaland

Tel. {66) 0 2577 9000 Tel. {6
Fax. (66) @
E-mail : rumpalgtistr.or.th Websitessww.tistr.orth E-mall : mitcgtistr.or.th

FM.BLMTC.002 Rev.d

Office/Laboratory Office
Soi 1L, Bangpoo ndustrial Estate, Sukhurmvit Road, 196 Phatomothin Road, Chatuchak, Sangok 10900,
Arnphoe Muang, Thailand -

Tel. (66} 02579 1121-30 ext. 5219, 5225, 5217
Fax, (66} 0 2579 BS

E-mail ; sumales

Changwat Sarmutprakan 10280, Thalland
02323 167280 ext. 115, 116
12323 9165

77 9009 Fax. |
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Sound Level Meter Calibration Report

Acoustic Calibrator Dats

Bramd I ACO | Number I AL 03/58 |
Misdel [ 2127 | Sertal No. [ 130006 |
Calibration Range | 94 dit, 1000 He | Last Calibsration | 15 May 2021 |
Due Date I 15 May 2022 |
Calibration Data
Sound Level Meter Data Calibration rata
Avtual Reading [dB]
SEM No Brand Mulel Serial No, Pratee
Befure Adjustment After Adjustment
ACO-B14 ACO B238 00172034 25 Janury 2022 940 94.0
Acoustic Certified Yalue © Thailund Institute of Sc v und Technobogicat Rescarch (T 835.96 + 0.40 dB

Culihrated by :

Noise B_082/22
Sound Level Meter Calibration Report
Avoustic Calibrator hata
Brand | ACO | Number [ AC 03/56 |
Masdel 2127 Serial No. I 1300086 |
Catibration Range | 94 dB, 1000 Hz | Last Culibration | 15 May 2021 |
Thue Date [ 15 May 2022 !
Calibration Data
Sound Level Meter Data Calibration Duata
Actoal Reading [dB]
Brand Model Serial No. Date
Belore Adjustment After Adjustment
ACO-B14 ACO 6238 o0172034 16 February 2022 93.9 94.0
Acoustic Certified Value © Thailand Institute of Scientific and Technological Research (TISTR) 93.96 » 0.40 dB

Calibrated by ©
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g £ 5P.5. CONSULTING SERVICE CO., LTD.
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6.:% we? & 7 5ou Pranayothin 24. Fhahatyothin g Jompal, Chatechak, Bangknk 10900
. Ih)lﬂy Tidl ¢ (862} FI-S370-70 Faw | (662} S13-4307 Evril | ke SROG00NCINTL Wi SD6C0N COM.

MNoise B_137/22

, U3 104 W.109. Aawdaf wasid e
;;sas. CONSULTING SERVICE CO., LTD.

7 ganwwaluiy 24 cuumialodu uxisseuna RIRTNT NTANNT 10800
B .‘3? 7 Sol Fhabolythin 24, Phaholyothin A9, Jomenl. Chatuchak, Bangkak 10800
* Ao el (662) 935-4370-72 Fax - 862} $13-4221 Ernd : smbemmcn.com, e spmcsn.cam

qun AR

Noise Ib_209/22

Sound Level Meter Calibration Report

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brrund

Model

Calibration Range

ACO | Nuraber | AC 03/56 |
2127 | Serial No. [ 130006 |

84 JR, 1000 Hz | Laust Calibration | 15 May 2021 |
Due Date | 15 Muay 2022 I

ator Duta
Brand I ACO [ Number
Mudel I 2127 I Serial No.
Calibrution Range | a4 dif, 1000 He | Last Calibration
Due Date

AC D3/56

130006

15 May 2021

15 May 2022

Calibration Data

Calibration Data

Sound Level Meter Data

Calitiration Pata

SLM No.

Brand

Mudel

Serial No. Thate:

Actual Reading [di]

Before Adj

After Adj

ACO-B24

ACO

6236

00182005 10 March 2022

a3.9

894.0

Acoustic Certified Value | Thailand Institate of Scientific and Technological Rescarch { TISTR)

93.96 + 0.40 JB

Sound Level Meter Duta Calibeation Data
Actual Reading [dit]
SLM No. Brand Mudel Sertal No. Date
Hefore Adjustment After Adjustment
ACO-BZ4 ACO 6238 00182005 20 April 2022 93.9 94.0
Acowstic C fed Votue © Thailund Institute of Scientific and Technological Research (TISTR) 53.96 + 0.40 dB

Calibrated by :

Calibrited by :
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Noise B_248,/22
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LY ; \BRIRTRI NI 10900
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" wasri's Tal | (BEZ) 935407072 Fax | (553) 5134221 E-moil | Sl @SRscon.COM,, w5800, com

MNobse B_356/22

Sound Level Meter Calibration Report

Sound Level Meter Calibration Report

Acoustic Calibrator Trata

Acoustic Calibrator Data

Brand | RION | Number ! AC D2/40 |
Model | NC-73 | Serial No. | 10727908 |
Culibration Runge I 94 JdB, 1000 He | Last Calibrution I 16 Aupusi 2021 |

Due Date | 18 August 2022 |

Brand I ACO I
Mudel | 2127 I
Calibration Range | 94 dB, 1000 Hz |

Number

AC 03/56

130006

Last Calibration

28 April 2022

Due Date

Serial No. |_

28 April 2023

S N I I

Calibration Tata

Calibration Data

Sound Level Meter Data Calibration Duta

Sound Level Meter Diata jon Duta
Actual Reading [dI]
SLAM Mo, Brand Model Serial No, Date
Before Adjustment Alter Adjustment
ACO-B24 ACD 6236 00182005 15 June 2022 93.9 24.0

Actual Reading [dB]
SLM No. Brund Model Serfal No. Dhate:
Before Adjustment After Adjustment
ACO-B24 ACH 6238 00182005 12 May 2022 93.8 a4.0
Acoustic Certified Value © Thailand Institute of Scientific and Technological Research (TISTR) 93.88 + 0.40 dib

Acoustic Certilied Value © Thailund Institute of Scientific and Technological Research (TISTR )

93.93 + 0.10 dB

Calibrated hy :

Calibrated by :
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A

CALIBRATION LABORATORY CO,LTD. . aam CALIBRATION LABORATORY CO.LTD. &

2110-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i_/_____k 2(10-11,%4,55 Sol Prasert Manukit 29 Yeak 4, Prasert Manukil Rd., Ladphrao, Bangkok 10230 2 7:"“\“‘» }:
Tel 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mailsale@caHaboratory.com _244///3::‘\ Byrpaseacnmod] Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboratory.com  E-mail sale@calaboratory.com 1/,. rﬁ_\\@ s
CLC il DWENSICHAL MEASLREMENY CLC ke u.s-manr:_qi_‘;tza:ﬁusw.w
Accredited MINAZRIS Aceredited - °
TROSI0C 1T0RN TRO/IEC i702n
FOR NOMENCLATURE :  pHMETER
NOMENCLATURE . pHMETER MANUFACTURER :  ECOSENSE/YSI
MANUFACTURER :  ECOSENSE/YSI MODEL ! TYEE i EEeeA
MODEL / TYPE . PHisDA SERIAL NO. : JCO3148/YSI60S3TT1SA[PH 05/61]
SERIAL NO. : JC03148/YSI60537718A[PH 05/61] DATE OF CALIBRATION  : 29 April 2021
CLID. NO. : 272101139 ENVIRONMENT CONDITIONS :
JOB CONTROL NO. : 210428037544 Temperature @e2st2s5) % Relative Humidity : (s0t 15) % RH
PROCEDURE USED :
CUSTOMER  : S.P.S. CONSULTING SERVICE CO., LTD. This instrument was calibrated under procedure No. CLC-CPCH-01. The calibration was performed by direct measurement with
7801 PHAHOLYOTHIN 24 ROAD, JOMPOL, Certified Reference Material (CRM) and comparison with Calibration Bath, Precision Thermometer and IPRT
CHATUCHAK, BANGKOK 10900 which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
DATE OF RECEIVED : 28 April 2021 DATE OF ISSUED : 04 May 2021
1. pH Standard Solution , TRM CODE TRM-8-2003 , TRM CODE TRM-5-2005 , TRM CODE TRM-5-2007.
2. Calibration Bath, Kambic Model OB-22/2 ULT 8/N. 17115653,
3. Precision Thermometer, ASL Model F201 5/N. 016168/09,
4. IPRT, ASL Model T100-250-1D 8/N. PO106346-1-13.

Calibrated By : TRACEABILITY :

Report of calibration screening must not be taken in part. Except complete, Without the approval of the Calibration Laboratory Co., Ltd.

1. The measurements are traceable to International System of Units (81) , through National Institute of Metrology (Thailand).
Lot Number. 280319, 280119 , 080719, Due Date 16 June 2021.

2. The are i ble to International System of Units (S1) , through Calibration Laboratory Co., Lid,

Certificate No. Q21006472,Due Date 23 January 2022,

| 3. The are ble to International System of Units (81}, through Thailand Institute of Scientific

and Technological Research (TISTR), Centificate No. PSL-T 814/63, Due Date 12 August 2021.
Approved By :

4. The are ble to International System of Units (S1), through National Institute of Metrology (Thailand),
Authorized Signatory Certificate No. TT-0014-21, Due Date 10 February 2022.
04 May 2021 UNCERTAINTY :
This Calibration Certificate d the hility to standards, which realize the units of measurement according to The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement muil.ip].icd by the coverage

the International System of Units (S1) factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %,

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"
Certificate No. Q21037544
Certificate No. Q21037544

F3-011-04/01-12 page | of 3 E E E E

» F3-011-04/01-12 page 2 of 3 [}

CIF il [=]3cs:

Bclecalibration wclecalibration
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CALIBRATION LABORATORY Co.,LTD. &,
<> uba

2110-11.14.55 Soi Prasart Manukit 28 Yeak 4, Prasart Manukit Rd., Ladphrao, Bangkok 10230 i =

Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com  E-maitsalefficai-laboratory com -€4ﬁy
el

Sy

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

The table in the following gives the calibration results and d

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor

(pH) (pH) (mV) (pH) (X pH)
4.003 4.00 149 +0.003 0.012 220
7.025 7.01 <27 +0.015 0012 2,17
10.008 10.00 -195 +0.008 0.016 2,00

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 006 Page 2,3 of 57

*2. TEMPERATURE RESULT | PROBE pH |

Immersion depth (mm) | Actual Temperature ( °C) | DUC Reading ( °C) Correction ( °C) | Uncertainty & ( °C)

100 25.00 249 +0.10 0.07

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness,

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k = 2,00,

This report is valid for the above stated instrument/s only.

###% End of Certificate ###

Certificate No, Q21037544
F3-011-04/01-12 page 3 of 3

Cfe00)

eclecalibration




CALIBRATION LABORATORY CO0.,LTD. CALIBRATION LABORATORY CO.LTD. . ,dap
2/10-11,14,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 3 2/10-11,%4,55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 = i i
E ACCHNEDIT
c Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-faboratory.com  E-mait:sale@catHaboratory.com ¢ C::\ b Imb Tel. 02-578-0353-4 Fax 02-578-2672  www.cal-laboratory.com  E-mail:sale@caHaboratory.com d/,::" 3 - . E_ ; :
J\E:!:ﬂl:d o .rknu-‘:a"-| 4 AE I-mc wmn&.-rgjx_‘asn.mn.-
redited -
RO L TOR0 RO /IR 1 TORS
REPORT OF CALIBRATION
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE ] pH METER
FOR
MANUFACTURER :  ECOSENSE/YSI
NOMENCLATURE 3 pH METER MODEL / TYPE ' PHI00A
MANUFACTURER :  ECOSENSE/YSI SERIAL NO. : JC03148/YSI60537718A[PH 05/61]
MODEL / TYPE : PHI00A DATE OF CALIBRATION : 20 April 2022
SERIAL NO. : JCO03148/YSI60537718A|PH 05/61]
CLID: NO- ¥ ALY ENVIRONMENT CONDITIONS :
JOB CONTROL NO.  : 220419039554 Temperatire i @25+ 25) °c Relative Humidity : (50 15) % RH
CUSTOMER  : S.P.S. CONSULTING SERVICE CO., LTD. PROCEDURE USED :
7 S01 PHAHOLYOTHIN 24 ROAD, JOMPOL, This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-04, The calibration was performed by direct
CHATUCHAK, BANGKOK 10900 measurement with Certified Reference Material (CRM) and comparison with Calibration Bath, Precision Thermometer and IPRT
DATE OF RECEIVED : 19 April 2022 DATE OF ISSUED : 23 April 2022 which maintained by the Calibration Laboratory Co., Ltd.

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

I. pH Standard Solution, TRM CODE TRM-§-2003, TRM CODE TRM-5-2007.
Calibrated By : 2. pH Standard Solution, Catalog Number 06-664-260,11754256, Lot Number CC728484.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.
4, Precision Thermometer, ASL Model F200 S/N. 014433/03.
5. TPRT, ASL Model T100-250-1D S/N, LO193A-1-1.

EXLINRATIN LAsnaTieT LT

Approved By :
Authorized Signatory
23 April 2022
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the Internstional System of Units ( 81 )

Certificate No. Q22039554 Certificate No. Q22039554
F3-011-04/01-12 page Lof 4 F3-011-04/01-12 page2of 4

@clcalibration eclccalibration
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CALIBRATION LABORATORY Co.,LTD. CALIBRATION LABORATORY CO,LTD. .

2/10-11,14,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukil Rd., Ladphrao, Bangkok 10230 2/10-11,14,55 Sol Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CLC Tel. 02-578-03534 Fax: 02-578-2672  www callaboratory.com  E-meil:sale@caHaboratory com ;{"'-z.ﬁ.\-““ M“Lsm m—' CLC Tel. 02-578-0353-4 Fax: 02-578-2672  www.cablaborafory.com  E-madsalefeal-laboratory. com ”%ﬁ: e
Aoiredites BDNEgS Accredited ACDM-2814
ISO/IEC 1TORS IRO/IEC 1T0R0

TRACEABILITY : CONDITION OF CALIBRATION ITEM : GOOD

1. The measurements are traceable to International System of Units (SI) , through National Instituie of Metrology (Thailand). MEASUREMENT RESULTS : (X ) without adjustment () adjustment

Lot Number. 160221 , 180121, Due Date 14 June 2022, The table in the following gives the calibration results and associated measurement uncertainties

2, The are ble to Int | System of Units (SI) , through Control Company. of pH meter.

Certificate No. 428112405788 , Due Date 30 June 2023, CALIBRATION DATA

3. The measurements are traceable to International System of Units (S1) , through Calibration Laboratory Co., Ltd. 1. pH METER RESULT (@ 25 °C

Certificate No. Q22007520, Due Date 22 January 2023, Standard pH pH Meter pH Meter o Uncertainty of

4, The megsurements arc traceable to Intemnational System of Units (SI) , through Thailand Institute of Scientific Buffer Solution Reading Reading pH Measurement k Factor

and Technological Research (TISTR). Certificate No. PSL-T 0717/64, Due Date 14 Junc 2022, (pH) (pH) (mV) (pH) (& pi)

5. The are ble to I ional System of Units (SI), through National Institute of Metrology (Thailand). 4.000 398 133 +0.020 0.012 220

Certificate No. TT-0121-21, Due Date 24 November 2022, 6.996 7.02 -38 -0.024 0.015 2,06

10,007 10.02 =206 -0.013 0.013 2,00

UNCERTAINTY : Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %. 2. TEMPERATURE RESULT | PROBE pH |

1t has been evaluated according to the "Evaluation of the Uncerlainty of Measurement in Calibration (EA-4/02 M:2021)" Immersion depth (mm) | Actual Temperature ( °C) | DUC Reading ( °C) | Correction ( °C) Uncertainty & (°C)
100 2502 25.0 +0.02 0.07
Mote. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 47 of 54
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k=2,00,
This report is valid for the above stated instrument/s only.
### End of Certificate ###

Certificate No. 22039554
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 21TW101
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Issue Date :

DO Meter

Ysi

5000-230V
15B100751

28 April 2021
30 April 2021
2104-0741WN-1

S.P.S. Consulting Service Co.,Ltd.
7 Soi Phaholyothin 24, Phahalyothin Rd.,
Jompel, Chatuchak, Bangkok 10900

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

7 May 2021

B 0259620

Cert.No.: 21TW101
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 14K100246
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.08 8.09 0.0071

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full, without written approval of the laboratory
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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 Cert.No.: 22TW98

TEL. 0-2717-3000 FAX. 0-2719-9484 Page.: 2 of 2

Condition of this result of calibration

Cert.No.: 22TW98
Page.: 1 of 2 1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Certificate of Testing

Equipment : DO Meter Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
Warutmcrines; ¥si 2) Balance 1126143764  140RC004 21MM430 21 Sep 2022
Model : 5000-230V . Standard Material -
Serial No. : 158100751 Material Manufacturer Lot.No. Assay
ID No.: - Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 20 April 2022
Result : Di Ived Oxygen Meter Adjusti t With Air 100 %

Test Date : 21 April 2022 Result fsso ¥e heduibi e L
Refsrsnion s SOOOAPNCA Dissolved Oxygen Probe No.: 14J100195
Submitted by : 5.P.S. Consulting Service Co.,Ltd. Titration Method DO Meter

7 Phaholyothin 24, Phaholyothin Road., s Msdincation Mdthoa ; Standard Deviation

Jompol, Chatuchak, Bangkok 10900 (Azide Modification Methad) Reading
Laboratory Condition : Temperature (255 )°C (mgll) (L) (mglt)

Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9 8.12 8.14 9.0084

by Comparison Technique with Azide Modification Method

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory

Issue Date :

25 April 2022

n 0286555
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QUALITY CALIBRATION CO.,LTD. R

P s
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 S
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 :‘-{ //_‘\\;

A . : A
www.qcalibration.com T NI

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584

CERTIFICATE No : 2IM3168
REFERENCE No: 60627-4

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

1D No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE:10F2

Certificate of Calibration

H DIGITAL BALANCE
SARTORIUS
BSA2245-CW
36591842

: BA 08/61

USED ITEM

S.P.S. CONSULTING SERVICE CO., LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.
t 19-Mar-21
3 20-Mar-21
3 19-Mar-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 02

www.qcalibration.com
CERTIFICATE No : 21M3168 PAGE:2 OF 2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL : BSA2245-CW.
MANUFACTURER : SARTORIUS SIN : 36591842
1D No : BA 08/61 RECEIVED DATE : 19-Mar-21
AIR PRESSURE : 1009mbar + 1mbar CALIBRATION DATE  : 19-Mar-21
AMBIENT TEMPERATURE 4eC=1°C RELATIVE HUMIDITY 52 %RH = 10% RH

CONDITION OF THIS RESULTS OF C.

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADIUST, THE
BALANCE HAS NO ZERO TRACKING FUNCTION, REPEATABILITY WAS MEASURED BY USING 10 REPEATED

MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

REFERENCE STANDARD INSTRUMENTS :-

Lo

INSTRUMENT MODEL SERIAL No CERTIFICATE No DLE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feh-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

()

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

e

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1, ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION ;: NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0,000045 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+g)
0.0 0.0000 0.0000 0.000075 |
0.1 0.1000 0.0000 0.000075
0.2 0.2000 0.0000 0.000076
0.5 0.5000 0.0000 0.000076
1.0 1.0000 0.0000 0.000077
2.0 2.0000 0.0000 0.000077
5.0 5.0000 0.0000 0.000079
10.0 10.0000 0.0000 0.000082
20.0 20.0000 0.0000 0.000086
50.0 50.0000 0.0000 0.00013
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3N 4 2 100.0000
3 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY .-\1[.'[,]']}'1.11-:0}4 A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REFORT
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22M2568 PAGE: 1 OF 2
REFERENCE No: 64386-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591842

1D No : BA 08/61

CONDITION AS RECEIVED  : USED ITEM

SUBMITTED BY : S.P.S. CONSULTING SERVICE CO,, LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : TETNITHI W.

CALIBRATION DATE : 11-Mar-22

APPROVED BY : L,

ISSUED DATE : 17-Mar-22

RECEIVED DATE : 11-Mar-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 02

www.qcalibration.com
CERTIFICATE Mo : 22M2568 PAGE ;20F2
Calibration Report
EQUIPMENT 8 DIGITAL BALANCE MODEL : BSA2248-CW
MANUFACTURER : SARTORIUS SN : 36591842
1D No 3 BA 08/61 RECEIVED DATE : 11-Mar-22
AIR PRESSURE : 1008mbar £ 1mbar CALIBRATION DATE  : H=Mar-22
AMBIENT TEMPERATURE ¢ 2P CHI°C RELATIVE HUMIDITY : S1%RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

_THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 62019 BY USING KNOWN WEIGHT
STANDARD WEIGHT, THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST, THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS, LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRLUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED 1O VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

13

1 IMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 CO2210415 09-Feh-23

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

< NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

oo

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

|. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3, REPEATARILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/! LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.0000 0.0000 0.000078
0.10 0.1000 0.0000 0.000078
0.20 0.2000 0.0000 0.000078
0,50 0.5000 0.0000 0.00007%
1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
5.00 5.0000 0.0000 0.000081
10.00 10.0000 0.0000 0.000084
20.00 20.0000 0.0000 0,000089
50.00 50.0000 0.0000 0.00011
100.00 100.0000 0.0000 0.,00019
200.00 199.9999 00,0001 0.00032
5. OFF CENTER LOADING ERROR
7 POINT READING (g)
1 99 9999
3 1 4 2 100.0000
3 99.9999
N 2 3 4 100,0000
5 100.0000
OFF-CENTER LOADING 0.0001

NOTE; THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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