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- TSP High Volume Air Sampler Electronic Balance

- PM,, High Volume PM,, Sampler Electronic Balance

- SO, Gas Sample Box Spectrophotometer
Rotameter

- NO, NO, Analyzer NO, Analyzer

- CO CO Analyzer CO Analyzer

- THC Personal Pump SKC THC Analyzer
Rotameter

FEAULEHN

- Leq 24 hr, Lmax, Ldn, L,,, Ly,
L uaztdensuniu

Acoustic Calibrator

Sound Level Meter

AT
- pH - pH Meter
- BOD; - DO Meter

- Total Suspended Solids

Electronic Balance

- Total Dissolved Solids

Electronic Balance

- TKN

Block Digestion

- Sulfide

- Settleable Solid

- Grease & Oil

Electronic Balance
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High Volume Air Sampler Calibration Report

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®
B35 B35 02/11/2021 y = 1.268x-7.802 1.000
B36 B36 02/11/2021 y =1.127x-2.341 0.995
B37 B37 03/11/2021 y =1.117x+0.086 0.997
B38 B38 03/11/2021 y =1.141x-2.288 0.998
B39 B39 0371172021 y = 1.255x-6.396 1.000
B40 B40 03/11/2021 y =1.177x-3.231 0.997
B41 B41 0371172021 y =1.128x-0.683 0.998
B42 B42 04/11/2021 y = 1.126x-0.904 1.000
B43 B43 04/11/2021 y = 1.083x+0.949 0.996
B44 B44 04/11/2021 y = 1.338x-10.349 0.998
RO1 RO1 05/11/2021 y =1.199x-4.664 0.997
RO2 RO2 02/11/2021 y =1.176x-4.215 0.999
RO3 RO3 02/11/2021 y = 1.186x-5.147 0.996
RO4 RO4 02/11/2021 y =1.115x-1.051 0.997
RO5 RO5 09/11/2021 y = 1.244x-7.591 0.996
RO6 RO6 0271172021 y = 1.339x-10.396 0.996
RO7 RO7 09/11/2021 y = 1.073x+0.747 0.996
RO8 RO8 09/11/2021 y =1.157x-3.653 0.996
RO9 RO9 04/11/2021 y = 1.208x-5.357 0.997
R10 R10 04/11/2021 y =1.211x-5.464 1.000
R11 R11 05/11/2021 y = 1.067x+1.406 0.996
R12 R12 04/11/2021 y = 1.188x-5.042 0.996
R13 R13 04/11/2021 y =1.129x-1.431 0.999
R14 R14 08/11/2021 y =1.105x-0.232 0.998
R15 R15 09/11/2021 y = 1.062x+1.362 0.995
R16 R16 01/11/2021 y = 1.144x-3.331 1.000
R17 R17 01/11/2021 y = 1.203x-4.883 0.999
R18 R18 01/11/2021 y = 1.285x-8.875 0.998
R19 R19 02/11/2021 y = 1.223x-4.925 1.000
R20 R20 02/11/2021 y = 1.201x-4.814 0.996

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 01/11/2021 y = 1.254x-6.224 0.998
B02 B02 03/11/2021 y = 1.080x+0.873 0.999
BO3 BO3 01/11/2021 y = 1.049x+1.608 0.995
B0O4 B0O4 01/11/2021 y = 1.140x-2.855 1.000
BO5 BO5 01/11/2021 y = 1.148x-2.655 0.996
BO6 BO6 01/11/2021 y = 1.203x-4.180 0.997
BO7 BO7 03/11/2021 y =1.136x-3.132 0.996
BO8 BO8 03/11/2021 y =1.211x-6.101 0.995
B0O9 B0O9 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
B14 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
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High Volume Air Sampler Calibration Report High Volume Air Sampler Calibration Report
I Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A I S/N : 3095 I Calibration Method : Multipoint Orifice Flow Transfer Standard I Model : TE 5025A I S/N : 3095
Calibration Data Calibration Data
High Volume Air Sampler Data Calibration Data High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft'’/min) R’ Recorder No. Blower No. Date Actual Flowrate (ft'/min) R*

BO1 BO1 09/02/2022 y = 1.255x-7.443 0.998 B35 B35 16/02/2022 y = 1.274x-9.241 0.999
B02 B02 02/02/2022 y = 1.075x+1.871 0.999 B36 B36 15/02/2022 y = 1.132x-3.625 0.996
BO3 BO3 04/02/2022 y = 1.032x+1.126 0.997 B37 B37 04/02/2022 y = 1.157x+2.640 0.999
B0O4 B04 04/02/2022 y = 1.158x-3.770 0.995 B38 B38 15/02/2022 y = 1.1432x-2.720 0.999
B05 BO5 02/02/2022 y = 1.199x-5.374 1.000 B39 B39 07/02/2022 y = 1.256x-7.614 1.000
B06 B06 01/02/2022 y = 1.215x-6.623 0.995 B40 B40 15/02/2022 y = 1.175x-4.385 0.998
BO7 BO7 01/02/2022 y = 1.142x-4.465 0.997 B41 B41 07/02/2022 y = 1.133x-1.951 0.998
BO8 BO8 02/02/2022 y = 1.241x-8.074 0.999 B42 B42 04/02/2022 y = 1.127x-1.985 1.000
B09 B09 08/02/2022 y = 1.206x-5.652 0.995 B43 B43 16/02/2022 y = 1.089x+0.223 0.996
B10 B10 07/02/2022 y = 1.095x+0.184 0.998 B44 B44 03/02/2022 y = 1.339x-11.636 0.997
B11 B11 10/02/2022 y = 1.099x-2.021 0.996 RO1 RO1 02/02/2022 y = 1.196x-5.960 0.996
B12 B12 09/02/2022 y = 1.169x-3.784 1.000 RO2 RO2 09/02/2022 y = 1.175x-5.572 1.000
B13 B13 03/02/2022 y = 1.163x-4.662 0.996 RO3 RO3 02/02/2022 y = 1.187x-6.283 0.995
B14 B14 07/02/2022 y = 1.169x-3.363 0.998 RO4 RO4 07/02/2022 y = 1.100x-1.352 0.997
B15 B15 03/02/2022 y = 1.106x-1.273 0.998 RO5 RO5 09/02/2022 y = 1.238x-8.500 0.997
B16 B16 09/02/2022 y = 1.218x-6.757 0.997 RO6 RO6 01/02/2022 y =1.328x-11.118 0.996
B17 B17 07/02/2022 y = 1.132x-1.890 0.998 RO7 RO7 07/02/2022 y = 1.039x+1.507 0.995
B18 B18 16/02/2022 y = 1.239x-7.560 0.999 RO8 RO8 04/02/2022 y = 1.141x-3.942 0.997
B19 B19 16/02/2022 y = 1.265x-8.934 0.997 RO9 RO9 01/02/2022 y = 1.192x-5.710 0.997
B20 B20 0302/2022 y = 1.199x-6.304 0.998 R10 R10 09/02/2022 y = 1.194x-5.807 1.000
B21 B21 17/02/2022 y = 1.120x-2.616 0.997 R11 R11 01/02/2022 y = 1.054x+0.098 0.996
B22 B22 08/02/2022 y = 1.216x-6.597 0.995 R12 R12 04/02/2022 y = 1.171x-5.349 0.996
523 523 03/02/2022 yo 1.139x73.341 0.999 R13 R13 04/02/2022 y = 1.114x-1.755 0.999
524 B24 03/02/2022 yo1.126x°2172 1.000 R14 R14 07/02/2022 y = 1.100x-0.965 0.997
B25 B25 09/02/2022 y-1016x+2.185 0.996 R15 R15 14/02/2022 y = 1.047x+1.073 0.995
B26 B26 04/02/2022 y = 1.122x-2.540 0.997 R16 R16 09/02/2022 y = 1.129x-3.642 0.999
B27 B27 08/02/2022 y = 1.192x-6.584 0.997 R17 R17 03/02/2022 y = 1.198x-5.739 1.000
B2s B2s 04/02/2022 y = 1.254x-8.360 0.995 R18 R18 02/02/2022 y = 1.268x-9.241 0.998
529 529 02/02/2022 yo1.217x°6.791 0,996 R19 R19 03/02/2022 y = 1.216x-5.626 0.999
530 530 04/02/2022 y o 116274303 0.997 R20 R20 01/02/2022 y = 1.197x-5.676 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
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High Volume Air Sampler Calibration Report High Volume Air Sampler Calibration Report
L -
Calibration Method : Multipoint Orifice Flow Transfer Standard | Model : TE 50254 | SIN ; 3095 I-Cnlibrnlion Method : Multipuint Orifice Flow Transfer Standurd l Muodel : TE 50254 I SIN : 3095
— S —
— —
Calibration Data Calibration Iata
High Volume Alr Sampler Data Calibration Drta High Volume Air Sampler Datn Calibration Dala
Recorder No. Blower No. Date Actunl Flowrate {t/min) R* Recorder No. Blower No. Date Actual Flowrate (1t/min) [
BO1 BO1 04/05/2022 y=1.313x-9.642 0.989 B35 Bas 02/05/,2022 y=1.345x-12.323 0.998
BO2 BOZ2 02/056/2022 y = 1.062x+2.593 1.000 Bas Bas 03/s05/2022 yo=1154x-4,565 0.989
BO3 BO3 04/05/2022 y = 1.045x+0.757 0.998 B37 Ba7 04/05/2022 y=1,130x-2122 0.996
BO4 BO4 04/05/2022 y=1.161x-3.877 0.996 B38 Bas 06/05/2022 y=1.126x-2.401 0,999
BOS BOS 02/05/2022 y=1.218x-6.416 1.000 B39 Bag 02/05/,2022 y=1.188x-5.455 0,998
BO& BO& 04/05/2022 y = 1.2356x-6.T68 0.888 B40 B40 06/05/2022 y=1.156x-3.823 0,895
BOT BOT 06/05/2022 y=1.178x-5.564 0.999 B41 B41 06/05/2022 y = 1.187x-6.052 0.987
Bos BO8 02/06,2022 y=1.222x-6.991 1.000 B42 B42 04/05/2022 y = 1.063x+0.537 0.998
BOS BOS 04/05/2022 y = 1.240x-6.649 0.908 B43 B43 04/05/2022 y = 1.258x-8.645 0.998
B1O B10O 04/05/2022 y=1.091x+0.142 0.995 Baa B44 03/05/2022 y = 1.252x-8.964 0.989
Bl1 Bl1l 04/,05/2022 ¥y = 1120x-2.107 1.000 RO1 RO1 02/05/2022 y = 1.220x-6.992 0.899
B12 B12 02/05/,2022 y = 1.102x-1.916 0.996 ROZ2 RrRO2 10/05/2022 ¥y =1.121x-3.616 0.997
B13 B13 03/05,2022 y = 1.187x-5.240 0,999 RO3 RO3 02/05/2022 y = 1.161x-5.048 0.999
B14 Bl4 06/05/2022 y = 1.200x-8.276 0.998 RO4 RO4 06/05/2022 y = 1.115x-1.773 0,989
B15 B15 03s05/2022 y=1.083x-0.9189 0.999 ROS ROS 06/05/2028 y =1.217Tx-7.663 0.998
Bi6 B1& 04/05,2022 y = 1.223x-6.745 0.929 ROB ROE 04/05/2022 y =1.2455-8.155 0.996
B17 B17 03/05/2022 y=1172x-3.414 0.998 ROT RO7 06/06/2022 y = 1.042x+1.155 0,995
Big B18 04/05/,2022 y =1.2509x-8.700 1.000 RO8 ROB 04/05/2022 y=1.220x-6.674 0.988
818 B19 03/05/2022 y = 1.307x-10.268 0.999 ROG RO 04/05/2022 y = 1.182x-5.710 0,997
B20 B20 02/05/,2022 y=1,232x-7.260 0,089 R10 R10 10/05/2022 ¥ = 1.200x-6.198 0,999
B21 B21 04/05/2022 y = 1.209x-7.461 0.996 R11 R11 02/05/2022 y = 1.101x-2.414 0.999
B22 B22 02/05/2022 y =1.230x-7.827 0.989 R12Z R12 10/05/2028 y = 1.209x-6.618 0.995
B23 B23 03/05/2022 ¥ =1.237x-8.149 2.859 R13 R13 10/05/2022 y = 1.158x-38.923 0,999
B24 B24 03/05/2022 y = 1.075x-0.926 0.997 R14 Rid 0B/05/2092 v = 1.128x-2.065 0.089
525 Bk DA05/20Re i Ko e L o.090 R15 R15 04/05/2022 y =1,014x+2.498 0.995
B2s B26 04/05/2022 y=1,1B85x-5.015 0.998 R1B R1G 04/05/2022 y = 1.159x-5.442 0.997
B27 B27 D6/05/2028 y=1.148x-5.098 0.996 R17 R17 10/05/2022 y = 1.203x-5.717 0.999
B2 B2 04/05/2022 y =1.221x-0.454 1000 R18 R18 02/05/2022 y = 1.325x-12.252 0.997
B29 B29 02/05/2022 ¥ =1.181x-5.705 0598 R19 R19 03/05/2022 y = 1.246x-7.14T 0.998
B30 Bao 04/05/2022 y=1.136x-3.408 0.998 R20 R20 04,/05/2022 y = 1.230x-7.354 0.999
B3l Bal 04/05/2022 ¥y =1.114x-1.568 0.999
B32 B3z 04/05/2028 y = 1.248x-6.749 1.000
B33 B33 06/05/2022 y=1.195x-4.387 0.996
Bi4 Bi4 04/05/2022 y=1.228x-7.758 0.999
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Gas Sampler Box Calibration Report Gas Sampler Box Calibration Report
I Calibration Method : Dry Cal Primary Flowmeter I Model | Dry Cal DCL-ML §/N: 136164 Calibration Method : Dry Cal Primary Flowmeter Model : Dry Cal DCL-ML S/N:136164
Calibration Data Calibration Data
Gas Sampler Data Calibration Data Gas Sampler Data Calibration Data
Actual Flow Rate (ml/min) Actual Flow Rate (ml/min)
Setting Setting - - - -
No. | Rotameter Date { Constant Flow ) g e A Sampiog Line B No. | Rotameter Date (Constant Flow) Sampling Line A Sampling Line B
{ml/min) Nermal Condition Sl Narmal Condition Aimpdard (ml/min) Normal Condition |Standard Condition] Normal Condition dard Conditi
Condition Candition
BO1 | 2 (A&B) | 0aso3/2022 200 200.5 189.0 200.4 199.0 BO1 | 2 (A&B) | 01/12/2021 200 200.6 199.1 200.7 199.2
BO2 | 2 (A&B) | 03/03/2022 200 200.3 198.9 200.5 199.1 Bo2 | 2 (A&B) | 01/12/2021 200 200.5 199.1 200.4 199.0
Bo3 | 2 (a&B) | 03s03/2022 200 200.5 199.1 200.5 189.0 B03 | 2 (A&B) | 01/12/2021 200 200.6 199.2 200.5 199.1
BO4 | 2 (A&R) | 03/03/2022 200 200.4 198.9 200.6 199.2 B04 | 2 (A&B) | 01/12/2021 200 200.5 199.0 200.5 199.1
BOS5 | 2 (A&B) | 03/03/2022 200 200.5 198.1 200.5 189.1 BO5 | 2 (A&B) | 01/12/2021 200 200.7 199.2 200.6 199.2
BOB | 2 (A&RB) | os/03/2022 200 200.8 199,92 200.4 199.0 B06 | 2 (A&B) | 02/12/2021 200 200.6 199.2 200.6 199.1
BO7 | 2 (A&B) | 03/03/2022 200 200.5 199.0 200.5 199.1 B07 | 2 (A&B) | 02/12/2021 200 200.5 199.1 200.4 199.0
B0B | 2 (A&B) | 0s/0s/2022 200 200.5 199.1 200.5 198.0 BO8 | 2 (A&B) | 02/12/2021 200 200.6 199.2 200.7 199.2
BO9 | 2 (A&B) | 04/03/2022 200 200.6 199.2 200.5 199.1 B09 | 2 (A&B) | 02/12/2021 200 200.5 199.1 200.5 199.0
B10 | 2 (A&B) | 0a/03/2022 200 200,4 198.9 200.5 199.0 B10 | 2 (A&B) | 02/12/2021 200 200.5 199.1 200.6 199.1
B11 | 2 (A&B) | 04/03/2022 200 200.6 199.2 200.6 196.1 B11 | 2 (A&B) | 02/12/2021 200 200.5 199.1 200.6 199.2
B12 | 2 (A&B) | 04s03/2022 200 900.5 189.1 200.8 199.2 B12 | 2 (A&B) | 03/12/2021 200 200.5 199.0 200.5 199.1
B13 | 2 (A&R) | 04/03/2022 200 200.5 189.1 200.5 199.1 B13 | 2 (A&B) | 03/12/2021 200 200.4 199.0 200.5 199.0
B14 | 2 (A&B) | 04/03/2022 200 200.6 199.1 200.6 189.2 B14 | 2 (A&B) | 03/12/2021 200 200.5 199.0 200.6 199.1
B15 | 2 (A&B) | 04/03/2022 200 200.6 189:1 200.5 199.0 B15 | 2 (A&B) | 03/12/2021 200 200.6 199.2 200.5 199.1
B16 | 2 (ALB) | 04/03/2022 200 200.4 199.0 200.5 199.1 | B16 | 2 (A&B) | 03/12/2021 200 200.5 199.1 200.6 199.2
B17 | 2 (A&B) | 04s08 2020 200 200.5 189.0 200.5 199.1 B17 | 2 (A&B) | 03/12/2021 200 200.5 199.1 200.4 199.0
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Gas Sampler Box Calibration Report

Calibration Method ; Dry Cal Primary Flowmeter I | Model : Dry Cal DCL-ML |S/N 1136164

Calibration Data

Gas Sampler Data Calibration Data
Actual Flow Rate (ml/min)
Setting
Sampling Line A Sampling Line B

No. | Rotameter Date (Constant Flow)

(ml/min) Normal Condition Standard Normal Condition Stendard

Condition Condition

BO1 | 2 (A&B) | 01/06/2022 200 200.4 199.0 200.6 199.2
BO2 | 2 (A&B) | 01/06/2022 200 200.8 199.1 200.5 199.0
BO3 | 2 (A&B) | 03/08/2022 200 200.5 199.0 200.5 199.1
BO4 | 2 (A&B) | 02/08/2022 200 200.5 199.1 200.6 199.2
BO5 | 2 (A&B) | 01/06/2022 200 200.4 189.0 200.5 199.1
BO6 | 2 (A&B) | 01/06/2022 200 200.5 199.1 200.4 198.9
BO7 | 2 (A&B) | 03/06/2022 200 200.3 198.9 200.5 199.1
BO8 | 2 (A&B) | 01/06/2022 200 200.5 199.1 200.4 199.0
B0O9 | 2 (A&B) | 01/08/2022 200 200.4 199.0 200.3 198.9
B10 | 2 (A&B) | 02/06/2022 200 200.5 199.0 200,56 199.0
B11 | 2 (A&B) | 01/06/2022 200 200.4 199.0 200.7 199.2
B12 | 2 (A&B) | 01/06/2022 200 200.5 199.1 200.56 199.0
B13 | 2 (A&B) | 02/06/2022 200 200.4 199.0 200.5 199.1
B14 | 2 (A&B) | 02/06/2022 200 200.5 199.0 200.4 198.9
B15 | 2 (A&B) | 03/06/2022 200 200.6 199.2 200.6 199.2
B16 | 2 (A&B) | 01/06/2022 200 200.5 199.0 200.5 199.1
B17 | 2 (A&B) | 01/06/2022 200 200.5 199.0 200.4 199.0
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I Rotameter Calibration Report ( For Personal Pump Low Flow Adjust) |
Rotameter Calibration Report (For Personal Pump Low Flow Adjust)
l Calibrution Method : Dey Cal Primary Flowmeter I ] Model § Defender 510-H I /N 1 136164 I
I Calibration Method : Dry Cal Primary Flowmeter I I Model : Defender 510-H I S/N:136164 I
Calibration Data
Calibration Data Raturmeter Data Calibration Dats
Tt
Rotameter Data Calibration Data Flow Rate (ml/min)
ate
Flow Rate (ml/min) Value From Colibration Curve
Value From Calibration Curve No. Brand Model Tate Flow Rate { Reading) Actual (€ stil.}
No. Brand Model Date Flow Rate (Reading) Actual (Q std.) 1 o 3 1 2 3 R
¥
2
1 2 3 1 2 3 y R L-Bo1 Dwyer VFA-21 O1/04/0002 50 100 200 807 99.5 198,56 Q085K + 1.282 1.000
L-BO1 Dwyer VFA-21 05/01/2022 50 100 200 50.5 99.3 199.9 0.992x + 0.587 1.000 L-BO2 Dwyer VFA-21 0470479022 a0 100 200 198 BOLE 1983 L.018x - 2.084 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-Boa Drwyer VFA-21 01/04/2022 50 108 200 0.4 B9B.B 187.9 101 Tx - 2848 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 01/04,2022 50 100 200 485 101.8 201.1 0,088 + 1,217 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-BOS = VFA-21 01,047,202 50 100 200 50.1 181 201.2 0.693x + 0,208 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-Bo8 Dwyer VEA-21 05/04/2029 50 100 200 500 100.1 2028 1.010% + 0.004 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-BOT Dwyer VFA-21 01 /04,2082 30 100 00 498 1004 200.1 1.018x - 1.855 1.000
3 E 3 5 D1dx - 1, 5

L-BO7 Dwyer VFA-21 07/01/2022 50 100 200 49.8 100.2 199.2 1.007x - 1.047 1.000 L-B0& Dwer VFA-21 04/04./5022 50 100 200 50,0 100.0 1081 0.998x - 0,281 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-BO# Dwyer VFA-21 01/04/2022 50 100 200 402 29.6 2011 1.02%x - 2.466 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 01 /04,2022 a0 100 200 FOL6 1002 2032 0,902 « 2.233 1.000

L-B10 Dwyer VFA-21 05/01/2022 50 100 200 50.6 100.2 201.6 0.991x + 1.825 1.000
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

I I Model : Defender 510-H

S/N:136164

Environmental Conditions

Temperature . 25 + 3 °c
Pressure . 1010 + 15  mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) o
No. | Brand Model Serial No. Date Setting Actual (Q std.) Value From Calibration Curve
1 2 3 1 2 3 y R
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
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
B03 SKC 224-PCXR4 612968 05/01/2022 1,000 1,500 2,000 995 1,490 1,995 1.001x - 6.653 1.000
B04 SKC 224-PCXR4 602804 05/01/2022 1,000 1,500 2,000 996 1,496 1,993 0.999x - 4.391 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
BO6 SKC 224-PCXR4 262188 05/01/2022 1,000 1,500 2,000 996 1,504 2,000 1.012x - 26.866 0.999
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
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
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
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
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
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
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
Bl4 SKC 224-PCXR4 626313 05/01/2022 1,000 1,500 2,000 998 1,491 1,988 0.992x + 6.286 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
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
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
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
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
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
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
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
B23 SKC 224-PCXR4 798393 07/01/2022 1,000 1,500 2,000 993 1,505 2,002 1.017x — 34.683 0.999
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
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
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
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
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
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
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
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
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
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
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
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
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
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
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
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
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Personal Pump Calibration Report

I Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N:136164

Environmental Con¢

Temperature 25 + 3 °c
Pressure 1010 * 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) o
No. | Brand Model Serial No. Date Setting Actual (Q std.) Value From Calibration Curve
1 2 3 1 2 3 ¥ R®
B41 SKC 224-PCXR4 612669 10/01/2022 1,000 1,500 2,000 998 1,496 1,989 0.994x + 2.680 1.000
B42 SKC 224-PCXR4 626041 07/01/2022 1,000 1,500 2,000 1,003 1,498 1,993 0.990x + 11.710 1.000
B43 SKC 224-PCXR4 034636 0570172022 1,000 1,500 2,000 998 1,500 1,992 0.992x + 8.392 1.000
B44 SKC 224-PCXR8 529341 07/01/2022 1,000 1,500 2,000 1,004 1,500 2,003 1.011x - 21.139 0.999
B45 SKC 224-PCXR8 529594 07/01/2022 1,000 1,500 2,000 997 1,498 1,992 0.995x + 2.728 1.000
B46 SKC 224-PCXR8 566743 07/01/2022 1,000 1,500 2,000 994 1,504 2,002 1.015x - 32.087 0.999
B47 SKC 224-PCXR8 566747 07/01/2022 1,000 1,500 2,000 1,002 1,501 2,003 1.013x - 23.580 0.999
B48 SKC 224-PCXR8 566753 07/01/2022 1,000 1,500 2,000 1,000 1,494 1,996 0.996x + 1.567 1.000
B49 SKC 224-PCXR8 566780 07/01/2022 1,000 1,500 2,000 1,002 1,501 2,004 1.012x - 22.236 0.999
B50 SKC 224-PCXR8 500400 07/01/2022 1,000 1,500 2,000 1,000 1,493 1,996 0.995x + 3.641 1.000
B51 SKC 224-PCXR8 500363 07/01/2022 1,000 1,500 2,000 995 1,504 2,000 1.013x - 27.704 0.999
B52 SKC 224-PCXR8 093186 07/01/2022 1,000 1,500 2,000 995 1,498 1,994 0.997x - 0.283 1.000
B53 SKC 224-PCXR8 707670 10/01/2022 1,000 1,500 2,000 1,002 1,499 2,004 1.012x - 23.580 0.999
B54 SKC 224-PCXR3 509821 05/01/2022 1,000 1,500 2,000 994 1,501 2,001 1.015x - 32.043 0.999
B55 SKC 224-PCXR3 510710 06/01/2022 1,000 1,500 2,000 1,000 1,494 1,994 0.994x + 4.830 1.000
B56 SKC 224-PCXR3 511450 06/01/2022 1,000 1,500 2,000 1,004 1,502 2,002 1.010x - 19.248 0.999
B57 SKC 224-PCXR3 510798 06/01/2022 1,000 1,500 2,000 997 1,492 1,996 0.996x + 1.747 1.000
B58 SKC 224-PCXR3 509852 06/01/2022 1,000 1,500 2,000 997 1,499 2,000 1.011x - 27.010 0.999
B59 SKC 224-PCXR3 509862 06/01/2022 1,000 1,500 2,000 997 1,495 1,991 0.995x + 3.833 1.000
B60 SKC 224-PCXR3 512655 06/01/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x - 24.688 0.999
B61 SKC 224-PCXR3 503915 06/01/2022 1,000 1,500 2,000 994 1,488 1,999 1.005x - 12.631 1.000
B62 SKC 224-PCXR3 505975 10/01/2022 1,000 1,500 2,000 994 1,491 1,995 1.002x - 8.089 1.000
B63 SKC 224-PCXR3 511432 10/01/2022 1,000 1,500 2,000 992 1,501 2,000 1.016x - 33.906 0.999
B64 SKC 224-PCXR3 508302 10/01/2022 1,000 1,500 2,000 998 1,493 1,990 0.994x + 4.272 1.000
B65 SKC 224-PCXR3 508310 10/01/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.012x - 23.077 0.999
B66 SKC 224-PCXR3 509861 10/01/2022 1,000 1,500 2,000 997 1,494 1,994 0.995x + 3.953 1.000
B67 SKC 224-PCXR3 506295 10/01/2022 1,000 1,500 2,000 993 1,507 2,002 1.017x - 34.005 0.999
B68 SKC 224-PCXR3 505872 13/01/2022 1,000 1,500 2,000 1,000 1,495 1,994 0.995x + 4.188 1.000
B69 SKC 224-PCXR3 508375 13/01/2022 1,000 1,500 2,000 1,002 1,501 2,002 1.011x - 21.984 0.999
B70 SKC 224-PCXR3 510623 13/01/2022 1,000 1,500 2,000 995 1,490 1,997 1.001x - 7.267 1.000
B71 SKC 224-PCXR3 508367 13/01/2022 1,000 1,500 2,000 991 1,506 2,001 1.017x - 35.429 0.999
B72 SKC 224-PCXR3 505977 13/01/2022 1,000 1,500 2,000 1,001 1,498 1,991 0.991x + 8.882 1.000
B73 SKC 224-PCXR3 512606 13/01/2022 1,000 1,500 2,000 1,001 1,501 2,004 1.013x - 23.520 0.999
B74 SKC 224-PCXR3 505993 13/01/2022 1,000 1,500 2,000 996 1,495 1,995 1.000x - 5.161 1.000
B75 SKC 224-PCXR3 509820 13/01/2022 1,000 1,500 2,000 996 1,499 1,992 0.996x + 1.831 1.000
B76 SKC 224-PCXR3 509811 13/01/2022 1,000 1,500 2,000 995 1,496 1,998 1.003x - 9.050 1.000
B77 SKC 224-PCXR3 508301 13/01/2022 1,000 1,500 2,000 1,001 1,500 2,004 1.014x - 26.595 0.999
B78 SKC 224-PCXR3 510677 13/01/2022 1,000 1,500 2,000 994 1,504 1,999 1.013x - 28.238 0.999
r70 | sk 994-pCxR3 | 510090 1240179099 994 099ax — 4304 1000
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| Personal Pump Calibration Report | L Permoan! Furip Calibention et |
Calibration Method ; Dry Cul Primary Flowneter I I Moded : Defender 510-H I ¥:138164 I
I Calibration Method : Dry Cal Primary Flowmeter I I Model : Defender 510-H I S/N:136164 I I 4 g - A
Environmental Conditions.
Environmental Conditions "
. " 25 + o Tempernture 5 25 t 3 e
‘emperature . + Peakiini !
Pressure . 1010 %15  mmbar i L3I0 ke
Persanul Punp Dats [ Thita
Personal Pump Data Calibration Data
- Flow Rate {ml/min}
Flow Rate (ml/min) Value From Calibration Curve
Value From Calibration Curve Moo | Brand Mudel Serinl No, Date Setting Actual (€) std.)
No. | Brand Model Serial No. Date Setting Actual (Q std.)
n 1 2 3 1 2 3 ¥ R
1 2 3 1 2 3 y R
Ho1 SKC 204-PCXR4 | 262101 olsod/2022 | 1,000 | n,500 | 2,000 884 1,487 | 1,008 1.001x - 3,748 1,000
B8O | SKC 224-PCXR3 | 504569 | 12/01/2022 | 1,000 | 1,500 [ 2,000 | 1,003 | 1,400 | 2,002 1.010x - 20.915 0.999
BO2 SKC 204-PCXR4 | 626166 | 04/04/2022 1,000 | 1,500 | 2,000 1,002 L6058 | 2001 1.010x - 20.465 0.989
B8l | SKC 224-PCXR3 | 503480 | 10/01/2022 | 1,000 | 1,500 | 2,000 994 1,499 | 2,000 1.015x - 31.401 0.999
BO3 SKC 224-PCXR4 | 612968 04/04/2022 1,000 1800 | 2,000 996 1,404 | 2,000 1.006x - 12.066 1.000
B82 | SKC 224-PCXR3 | 505673 | 10/01/2022 | 1,000 | 1,500 | 2,000 993 1,499 | 1,996 1.003x - 7.857 1.000
BO4 SKC 224-FCXHA | BOZBO4 0170472022 1,000 | 1600 | 2000 | 1,000 1,502 1,096 1.001x - 1.926 1.000
B83 | SKC 224-PCXR3 | 510785 13/01/2022 | 1,000 | 1,500 [ 2,000 | 1,000 | 1,500 | 2,002 1.012x - 23.548 0.999
BOs | SKC 294-POXRE | 612683 12/04/2022 1000 | nsoe | zoop | 1003 | i4es | g003 1.012x - 23.061 0.998
B84 | SKC 224-PCXR3 | 508333 | 12/01/2022 | 1,000 | 1,500 | 2,000 995 1,497 | 1,902 0.997x - 0.016 1.000
B8 | SKC 224-PCXR4 | 262185 01/04/2022 1000 | Lzoo | 2000 985 1,508 | 1,808 1.012x - 26.219 0.909
B85 | SKC 224-PCXR3 | 505757 10/01/2022 | 1,000 | 1,500 | 2,000 993 1,502 | 1,999 1.014x - 30.555 0.999
Bo7 | SKC 224-PCXR4 | 626262 01/04/2022 1000 | 1,500 | 2,000 908 1,402 1,985 0.992x + 6.804 1.000
B86 | SKC 224-PCXR3 | 512625 10/01/2022 | 1,000 | 1,500 [ 2,000 | 1,002 | 1,500 | 2,004 1.013x - 23.520 0.999
BOB | SKC 124-PCXR4 | 628100 12/04/2022 1000 | 1500 | zooo | 1008 | 1488 | 2,003 1.012x - 22,760 0.959
B87 | SKC 224-PCXR3 | 504324 | 13/01/2022 | 1,000 | 1,500 | 2,000 997 1,499 | 1,997 1.000x - 1.667 1.000
B08 | SKC | 324-PCXR4 | 828478 11/04/2022 1,000 | 1500 | 2,000 987 1,490 | 1904 0.904x » 5,231 1.000
B88 | SKC 224-PCXR3 | 508307 13/01/2022 | 1,000 | 1,500 | 2,000 996 1,495 | 1,992 0.996x + 0.451 1.000
B10 | SKC 224-PCXR4 | 091850 04/04 /2022 1,000 | 1500 | 2,000 994 1,508 | 2,001 1.016x - 32.564 0.959
B89 | SKC 224-PCXR3 | 509860 | 13/01/2022 | 1,000 | 1,500 [ 2,000 | 1,000 | 1,501 | 2,008 1.013x - 25.008 0.999
B11 SKC 224-PCXRE | 864215 | oe/04c2022 | 1000 | 1500 | 2,000 295 1,480 1,985 1,003% - B.054 1.000
B90 | SKC 224-PCXR3 | 508366 | 13/01/2022 | 1,000 | 1,500 | 2,000 992 1,502 | 2,001 1.017x - 33.531 0.999
Bl2 | SKC 224-PCXR4 | 034656 | o1/04s2022 | Loo00 | L500 | 2000 1008 | 1,503 | 2003 1.011% - 19,603 0.889
B9l | SKC 224-PCXR3 | 510019 | 13/01/2022 | 1,000 | 1,500 | 2,000 998 1,498 | 1,997 1.001x - 4.563 1.000
BIS | SKC 224-PCXR4 | s0ZOTI 12/0472022 | no00 | ns00 | 2000 ags 1,500 | 1,009 1.001x - 4.072 1.000
B92 | SKC 224-PCXR3 | 510987 13/01/2022 | 1,000 | 1,500 [ 2,000 | 1,003 | 1,501 | 2,004 1.012x - 21.996 0.999
B14 SKC 224-PCXRA | 628313 | 05/04s2022 1000 | 1500 | 2,000 298 L4891 1,088 0.998x + 5.727 1.000
224-PCXR3 | 509845 13/01/2022 1,500 1,498 1.000x - 3.059
B15 SKC 224-PONRA | 626474 ol/04/2022 | 1,000 L500 | 2,000 1,003 1,502 | 2,008 1.01%x - 21726 0.000
B16 | SKC 204-FCKR4 | 626477 11/04/2022 | 1,000 L300 | 2,000 Bad 1,504 | 2,000 1.014x — 30.837 0.098
817 SKC 224-PCXR4 | 026860 | ods0ds2022 | Looo | 1,500 | 2,000 8a7 1,485 1,881 0.597x + D.4TH 1.000
H18 SKC 2Z4-PCKR4 | BO14E4 04/04/2022 1,000 1,600 | 2000 | 1,008 1,501 | 2001 1.010x% - 19.424 0.958
nig SKC 124-FCXR4 | 801589 01/04/2022 1,000 | 1500 | 2,000 895 1,503 | 1,008 L1005y - 8.224 1.000
B2O SKC 234-PCXR4 | 601687 04/04/2022 Lo00 | 1,500 | 2,000 983 1,504 1,898 1.014x — 30.520 0.988
B21 SKC 224-PCXR4 | 681531 04/04/2022 1000 | 1,500 | 2000 583 1489 | 1882 1.000x - 4.714 1.000
Bz | SKC | 224-pOXR4 | B854 04/04/2022 1000 | 1,500 | 2,000 1,004 1,501 2,004 1.019x - 20.788 0.958
B23 | SKC 224-PCXR4 | 798323 12/04,2022 1,000 | 1,500 | 2,000 994 Ls0s | 2,002 1.017x — 33.567 0,989
B24 SKC | zo4-PCXR4 | BpE36s 04/04/2022 1,000 | nsoe | zooo | 1000 | 1,502 | 2,008 1.018x - 28.210 0.998
B35 | SKC 224-PCXR4 | 798488 01/04/2022 1000 | 1s00 | zooo | 1001 1,512 | 2,000 0.998x + 5.009 1.000
B26 | SKC 224-PCXR4 | 708470 12/04/2022 Lo00 | 1,500 | 2,000 288 1,488 | 1,903 0.997x + 1.855 1.000
B27 SKC 224-PCXR4 a91673 04/0472022 1,000 1,500 E.000 @83 1,503 2,001 1.017x - 33.626 0.988
B28 | SKC 224-PCKRA | 891570 | 04sD4s2022 Leoo | 1500 | zooo | 1001 1,500 | 2,002 1.013x - 24.230 0.9%9
B23 | SKC 224-PCXR4 | 626472 | O6/D4s2022 no00 | 1800 | 2000 299 1404 | 1,908 1.002x - 6.378 1.000
B3O | SKC 224-PCKR4 | 691489 | Os/DdszOZZ Lo00 | Lsoe | zooo | 1004 1,500 | 2,004 1.012x - 22,431 0.898
Ba1 SKC 224-PCXR4 | 691509 12/04/2022 Looo | ps00 | 2,000 993 1,495 | 1,908 1.002x - 7.965 1.000
naz SKC 234-PONRA | 091567 | 04/D4/2022 Looo | 1800 | 2000 FEF] L5040 | 2,001 1.018x ~ 30,208 0.999
BI3 | SKC 234-PCXR4 | DO1766 01/04/2022 Lo00 | 1500 | 2000 EEN 1,486 | 1,80 0.996x + 0.475 1.000
B34 | SEC 224-PCXR4 | 612062 040472022 noo0 | nseo | mooo | 1.p02 1,601 1,002 101Tx - 21,135 0.939
Bz | SKC 274-PCXHA | 602682 11/04/2022 1,000 1,800 | 2,000 994 1,496 | 1,998 1.001x - 8,493 1.000
836 | SKC 124-POXR4 | 620184 04/04/2022 Lo00 | 1,800 | 2,000 1,000 | 1,497 | 1,909 0.090% - 2.393 1.000
BT | SKC 124-PCXR4 | 626266 01/04/2022 1,000 | 1,600 | 2,000 el 1,606 | 2,002 1.016x = 31.265 0.680
B3E | SKC 424-PCXRA | 626167 04/04/2022 1000 | 1E00 | 2000 987 1,487 | 1,908 1.001x - 4.387 1.000
B3 | SKC 124-PCXR4 | DB463T 04/04/2002 1000 | 1,600 | 2,000 1,003 1,500 | 2,002 1.012% - E2.587 0.988

Ba0 HKE TRA-PCKRA TERI4D 12/04/2022 1,000 1,600 2,000 602 1,606 2,000 1.017x - 34.108 0988
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| Personal Pump Calibration Report | L Personal Pump Calibration Report
I Calibeatinn Method © Dry Cal Primary Flowmeter l I Muddel : Defender 510-H S/N : 136164 I I_ Callbratlon Method @ Dry Cal Primary Flowmeter I I_ Model ; Defender 510-H 8/N: 1368164
Environmental Conditions Environmental Conditions
Temperature 5 25 s by - Temperature ” 25 * 3 c
Pressure w10 ks mmbar Prussure 1010 % am mmibar
Persanal Pump Data . Dot Fersanal Pump Data Callbeuthon Dt

R Bale (ail i) Value From Cullbration Curve o S fele) Vil From Culloration Chrve

No. | Brand Model Serial Nu. Thatee Sutting Actual {0 std.) No. | Brand Mudel Serlul No. Dute Setting Actual (€ std.)
1 2 3 1 2 3 ¥ (5 1 2 3 1 2 3 ¥ (S
B41 SKC 224-PCNR4 612668 04/04/2022 1,000 1,500 2,000 o8 1,496 1,868 0.994x + 3.529 1.000 B0 SKC 2U4-PCKRE BO4508 01/04 72022 1,000 1,600 2,000 1,003 1,488 2,001 1,010x - 20.517 0,883
B4Z | SKC 224-PCXR4 | 626041 o1s04/z022 | 1000 | 1500 | o000 | 008 | a8 | 1803 0.880x + 12,948 1.000 B SKC 224-PCXRI | 503480 | 01/04s2022 | 1,000 | 1,600 | 2000 994 1489 | =000 1.015x — 31.561 0.999
B43 | SKC 224-FCXRA | 034638 11/04/2022 ro00 | 1500 | 2000 | 1,000 1,501 1,962 0.990x + 12.839 1.000 B5R | SKC | 2M-PCXRY | BOGETY 01/04/2022 Lo00 | 1,600 [ 2000 993 1,400 | 1,808 1.002x - 71,299 1.000
B44 | SKC 224-PCXRS | 820341 | o1s04/2022 | 1000 | 1600 | 2000 | 1002 | 1500 | 2002 1.011x - 21577 0.899 BS3 | SKC | 224-PCXR3 | 610785 | ods04/2022 | 1000 | 1500 | 2000 | 1000 | 1500 | 2,002 1018% — 23,787 0.098
B4s | SKC | sz4-poXns | seesed | 1z2m04/2022 | 1000 | usoo | 2000 997 1408 | 1,883 0,995 + 2,828 1.000 BE4 | SKC | 3M4-PCXRI | 508333 | D4s04sg023 | 1000 | 1,500 | 2,000 995 1,497 | 1,891 0.997% - 0,383 1.000
B4§ | SKC 2a4-poXRE | ses743 | odsodczozz | rooo | 500 | s000 954 L504 | 2,002 1.016x - 32,204 0.209 BES | SKC | 24-PCXR3 | GO5787 | O4/vés2022 | 1,000 | 1600 | 3000 993 1,602 | 1,008 1.01dx — 30.478 0898
B47 | SKC | 224-PCXRE | seavar | oiso4/z0sz | 1,000 | 1,600 | om0 | 100z | L0 | zoos 1.018% - 24,202 0.998 BEg | ske | es4-poxm3 | si2s2s | 1gsodszozs | 1,000 | 1500 | 2000 | 1008 | a608 | o004 1,012x - 22,403 0.898
B8 SKC 224-PCXRE | oo6763 01/04/2022 1,000 L5o0 | 2,000 a9s 1,484 1,887 0.989x « 1.785 1.000 it e 224-PCXRS | SD4aRs 11/04/2022 1,000 1,500 | 2,000 o 1486 | 2000 1.001x — 1,305 1000
B49 SKC 224-POXRE BEBTE0 12/04/2022 1,000 1,500 2,000 1003 1,602 2,003 1.011x - 2LOSL 0.889 BEs SKC 224-PCXRY | 508307 040472083 1,000 1,800 2,000 597 1,498 1,593 808y + 1,212 1000
B50 SKC 224-PCKRE | 500400 01/04/,2022 1,000 1,500 2,000 1,002 1,485 2,002 1.001x + 2,900 1.000 B89 SKC L24-PCXRS 508860 12/047 2022 1,000 1,500 2,000 1,000 1,501 2,003 1.004x - 45648 0,099
B51 skC | zz4-poxms | 500383 | oiso4sz0E2 | 1000 | 1500 | 2000 895 1504 | 2,000 1.012x - 26208 0.239 B9O | SKC | 224-PCXR3 | 508388 | 04/04/2082 | 1000 | 1,500 | 2,000 902 1,502 | 2,000 1.00'1 - 33850 0.989
BS2 | SKC | 224-PCXRE | 093186 11/04/2022 | 1,000 | 1,500 | 2,000 896 1,488 | 1,994 0.807x - 1.240 1.000 BO1 | SKC | 224-POXRI | 610809 | O4/04s2022 | 1000 | ns00 | 2000 288 1,498 | 1,908 1.000x - 3,765 1.000
B53 SKC 224-PCXRS | 7o07670 | o1s04s2022 | 1000 | 1,500 | zooo | 1002 | l.aes | 2,004 1.012x - 22.742 .89 Bo2 SKE 2U4-PCXRD | B109BT | Oé/odr2022 | 1,000 | 1600 | geoo | o003 | 1801 | 2004 1012 - 21916 0.458
Bl SKC 224-PCNRE | somE21 11/04/2022 1,000 1,500 2,000 893 1,501 2,001 1.016x - 33,718 0.999 Ba3 SKE 224-PCXRI GURESE 12/04/2022 1,000 1.500 1,000 1,000 1,408 1,895 1.000x — 2,201 1.000
B55 SKC 124-PCXRE &10710 01:04-2022 1,000 1,500 2,000 1,000 1,484 1,884 0.984x + 4.635 1.000
B56 | SKkc | 224-PCXR3 | &11450 | ols04sz022 | 3,000 | 1500 | 2000 | 1,008 | 1800 | 2,000 1.011x - 20,884 0.998
B57 | SKC | 224-PCXR3 | s10788 | 12s04s2022 | 1000 | nE00 | 2,000 #a7 1,483 | 1,898 1.001x + 3,398 1.000
Bs8 | SKC | p24-PCXR3 | 809852 | 04s04s2023 | 1000 | 1600 | 2,000 Lot | 1488 | 2000 1.007x - 19,821 0.899
BER SKC 224-PCXRI GOOEGZ o1l/04s2022 LG0D 1,500 2,000 286 1,503 1,085 0.98Bx « 2016 1.000
Beo | sKkC | sp4-poXma | si2ess | olso4sp022 | 000 | 1500 | 2000 | ooz | 1600 | 2,004 1,013x — 23.891 0.809
BBl | sKC | 224-PCXRA | so3sis | 12s04e2022 | 1,000 | 1600 | 2,000 294 1,488 | 1,999 1.004x - 11.786 1.000
Biéa SKC 224-PCXRA 505875 12/0472022 1,000 1,500 2,000 a8 1,494 1,985 0.987x - 0,503 1.000
BE3 SKC 224-PCXR3 511432 01/04/,2022 1,000 1,600 2,000 201 1,601 2,000 1.017x - 36.138 0.908
B64 | SKC | p24-POXR3 | sos302 | odcodcz022 | Looo | 1600 | 2000 987 1,400 | 1,880 0,894 + 3992 1.000
Bes | SKC | 224-FCXR3 | 508310 | olsod4sz022 | 1000 | 1500 | 2000 | no0e | nsoe | 2003 1.012x - 23100 0.999
B&E SKC 224-PCKRS 500861 13/04/2022 1,000 1,500 2,000 1,002 1,401 1,881 D.B8Tx + 14.701 1.000
867 | skc | zas-rcxma | soezes | 1zso4rmozz | 1000 | 1500 | 2000 983 1,507 | 2,004 1,017x — 33.104 0.889
mes | skc | s=4-poxma | sose7e | 1gsodszozg | 1000 | 1500 | z000 | n002 | n481 | 1887 0.894x + 6858 1.000
Bos | SKC | 224-PCXRS | sosavs | oisodszozz | 1000 | 1500 | 2000 | wroor | 1,800 | 2000 1.010x ~ 21,688 0883
B0 SKC 224-PCXR3 510623 11/04/2022 1,000 1,500 2,000 892 1,603 1,087 1.002x - 6.603 1.000
BT1 SKC 224-PUXEI 508367 12/04/2022 1,000 1,500 2,000 881 1,506 2,002 1.018x - 36.2287 0.999
872 | ske | ep4-pOXRY | s0se77 | 1gc04szoz2 | 000 | 1300 | 2000 | 10010 | 3408 | 1083 0,892 + 7.087 1000
B78 | SKC | 234-PCXR3 | st2e06 | olco4/022 | 1000 | 1800 | 000 | w001 | 1801 | 2,008 1.014x — 24.517 0.292
B74 | SKC | 224-PCNRS | 05693 | 12c04s2022 | 1000 | 1,800 | 2,000 896 L48s | 1,894 0.989x — 4,363 1.000
B SKC 2X4-PCXRD BO8EZ0 12:04/9022 1,000 1,500 2,000 846 1,489 1,892 0,985 + 2429 1.000
B76 | sKC | sp4-poxma | ososEny | igeodsgogz | o000 | 1800 | 2,000 892 1,488 | 1,838 1,007x - 15.040 1.000
BI7 | SKC | s24-PCKRa | sosaon | 12p4s2022 | 1,000 | 1,600 | 2000 | L0800 | 1,500 | 2,008 1.014x - 26,643 0:889
B7E SKC F2E-POXRE BI06TT 01/04/2022 1,000 1,500 2,000 986 1,503 1,898 1.012x - 27.520 0.999
azd-pexea | s10820 | o1/04s2038 0.888x — 3.705
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CERTIFICATE No : 21M3169 PAGE: 1 OF 2

REFERENCE No : 60627-5
Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL XS10sDU

SERIAL No : 1126422905

ID No : BA 05/50
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

CALIBRATION DATE 19-Mar-21
APPROVED BY : ol 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-GO10 REV (2

O

QUALITY CALIBRATION CO.,LTD.

CERTIFICATE No : 21M3162 PAGE:z20F 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL 3 XS105DU

MANUFACTURER ¥ METTLER TOLEDO S/N = 1126422905

1D No ] BA 05/50 RECEIVED DATE H 19-Mar-21

AIR PRESSURE g 1009mbar = Tmbar CALIBRATION DATE : 19-Mar-21

AMBIENT TEMPERATURE H°CE1°C RELATIVE HUMIDITY 52 %RH = 10% RH

CONDITION OF THIS RESU F CALIBRATION

b3

o

. 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 :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

i
2
5
4.

5

ZERO SETTING FUNCTION : NORMAL
TARE FUNCTION : NORMAL
REPEATABILITY OF READING AT 100 g WAS 0.000055 g

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
OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 1 4 2 50.0000
3 50.0000
2 5 4 50.0000
5 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 UNCERTAINT
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,

END (OF CALIBRATION REPORT
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CERTIFICATE No : 22M2567 PAGE: 1 OF 2

REFERENCE No 64386-1 .
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO

MODEL : XS 105DU

SERIAL No : 1126422905

D No : BA 05/50

CONDITION AS RECEIVED : USED ITEM

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

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATION DATE :
APPROVED BY :
ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22

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

F-GO10 REV 02

UALITY CALIBRATION CO.,LTD.

CERTIFICATE No : 22M2567 PAGE:20F 2
Calibration Report |

EQUIPMENT H DIGITAL BALANCE MODEL : XS 105D i

MANUFACTURER : METTLER TOLEDO SIN 2 1126422905 |

1D No : BA 05/50 RECEIVED DATE : 11-Mir-22

AIR PRESSURE : 1008mbar = | mbar CALIBRATION DATE }1=Mar-22

AMBIENT TEMPERATURE 22°C+19C RELATIVE HUMIDITY : 49 9%RH.+ 10% RH [

ITION RESUL F CALIBRA

. 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 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 -

s

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. 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 0000004 g
4. REPEATABILITY OF READING AT 100 g WAS 0.000048 g
5, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000038
0.02 0.01999 0.00001 0.000058
0.10 0.09999 0.00001 0.000059
0.20 0.19999 0.00001 0.000059
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 20.00006 -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
¥ i POINT READING (g2)
1 10.00001 50,0000
3N 4 2 1000002 50,0000
: 3 10.00001 50.0000
L 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 MEASUREMEN‘[’ Wa\\S BASED ON A STANDARD UNCERTAIN

Tabiibi v ras

B L A e

END OF CAL[BRAI ION R'FPY}R‘I’
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CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER
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CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

DATE : | BRAND: || Thermo | vopEL:
—— L o
SERIAL NO.
Calibrator (Dilution System}
Brand © APL Model 2 700
Last Cal, Dute : 20 September 2021 Serial No. 1421
Reference Standard Gas

Standard Gas : Carbon Monaxide (CO) Cylinder No. 1 DB24478
Certified Date :15 Aprl 2020 tExpi:ed Date I 14 April 2022 Cylinder Cone. ;4,740 PPM

DATE : BRAND : MODEL :
NO. SERIAL NO. | 782
Calibrator { Dilution System )
Brand : APl Model © 700
Last Cal. Date i 20 Seprember 2021 Seriul No. 1421
Reference Standard Gas
Standard Gas 1 Carbon Monoxide (CO) Cylinder No, : DB24478
Certified Date : 15 April 2020 | Expired Date 1 14 April 2022 Cylinder Cone. : 4,740 PPM

CALIBRATING CONDITION

CALIBRATING CONDITION

Pressure mmbuar Temp. e % RH -

CALIBRATION SETTING

Pressure % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Amnalyzer Response 9Dl Annlyzer Response
Zero 0 0.11 - o
CO Spun 40.00 39.93 -0.175 40,00

Spiin Initin] Reading (Before Adj.),PPM Final Reading { After Adj.),PPM
Set Point Expected Concentration Analyzer Response eDif Analyzer Response

Zero o -0.10 = 1]
CO Spun 40.00 40.08 0.150 40.00

API Model 300E CO Analyzer Check list

INSTRUMENT STATUS

CHAMBER TEMP

ow

Parameter Observed Value mits Nominal Range
RANGE 50 PPM 0-1000 ppm
STABILITY 010 FPM < 1 ppm with zero i
CO MEASURE 4014.2 mV 2500-4800 mV
CO REFERENCE 3949.6 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1,179 = 1.1-1:3 w/zero nir
SAMPLE PRESSURE 28.7 In-Hg-A ~2"< umbient sbsolute pressure
SAMPLE FLOW 8509 co/min 800 + 10%
SAMPLE TEMPERATURE 48.5 € 48 = 4
BENCH TEMPERATURE 48.2 °c 48+ 2
WHEEL TEMPERATURE 88.5 i 88 + 2
BOX TEMPERATURE 30.6 °%c Ambient temp + 7 + 10
PHOTO-DRIVE 3031.8 mV 250 mV o 4750 mVY
SLOPE 1.0186 = 1.0 £ 0.3
OFFSET 0.2 - 0=03

_—
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CALIBRATION REPORT

BRAND :

1
DATE : I 07 Februury 2022

NON-DISPERSIVE INFRARED CO ANALYZER

T ]

MODEL | 480

— il
0401304262 |
]

SERIAL NO.

Calibrator { Dilution System )
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Brand : APl

Medel L T00

Last Cal, Date ;20 September 2021

Serial No. 1421

Reference Standard Gas

Stundurd Gas i Carbon Monoxide (CO)

Cylinder No. : DB24478

Certified Date 115 April 2020 I Expired Date

114 April 2022

Cylinder Cone. 4,740 PPM

CALIBRATING CONDITION

Pressure minbar Temp.

‘e RH

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPM Final Reading { After Adj.),PPM
Set Point Expected Concentration Anulyzer Response % Dif Analyzer Response

Zero 4] .10 = 0
O Spun 40.00 40.03 0.075 40.00

INSTRUMENT STATUS

CHAMBER TEMP

PRESSURE

1.5 LPM

MOTOR SPEED

- ——

CALIBRATION REPORT
NON-DISPERSIVE INFRARED CO ANALYZER
DATE BRAND @ MODEL ©
|
SERIAL NO.
Calibrator ( Dilution System )
Brand 1 API Maxdel 1 700
Last Cal, Date 1 20 Seprember 2021 Serial No. 1421
Reference Standard Gas
Standard Gus : Carbon Monaxide (CO) Cylinder No. 1 DE244TS
Certified Date : 15 April 2020 ]Expi.rtd Date 114 April 2022 Cylinder Cone. : 4,740 PPM
CALIBRATING CONDITION
Pressure mimbar Temp. °c % RH
CALIBRATION SETTING
Span Initial Reading { Before Adj, ),PPM Final Reading (After Adj.),PPM
Ser Point Expected Concentration Anulyzer Response e Dif Analyzer Response
Zero 1] -0.10 - 4]
CO Span 40.00 39.88 -0.275 40,00
APl Model 300E CO Analyzer Check list
Parsmeter Observed Value Units Nominal Range
RANGE a0 PPM 0-1000 ppm
STABILITY 0.10 PPM < 1 ppm with zero air
CO MEASURE 4015.3 mV 2500-4800 mV
C0O REFERENCE 3948.7 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1.180 & 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.4 In-Hg-A ~2"< ambient absolute pressure
SAMPLE FLOW 806 ce/min BOD £ 104
SAMPLE TEMPERATURE 48.2 c 48 + 4
BENCH TEMPERATURE 48.0 c 4B+ 2
WHEEL TEMPERATURE 68,6 g BB+ 2
BOX TEMPERATURE 305 ‘c Ambient temp + 7 = 10
PHOTO-DRIVE 3041.8 mYy 250 mV 10 4750 mV
SLOPE 1.017 - 1.0 + 0.3
OFFSET 0.2 = 003
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CALIBRATION REPORT CALIBRATION REPORT
NON-DISPERSIVE INFRARED CO ANALYZER NON-DISPERSIVE INFRARED CO ANALYZER
DATE : BRAND : TR 3 DATE : BRAND : MODEL :
— — N — ——— - E— = T
NO. SERIALNO. | 782 NO. SERIAL NO. l“
Calibrator (Dilution System) Calibrator { Dilution System)
Brund 2 API Model 1700 Brand T APT Model 1700
Last Cal. Date 1 20 September 2021 Serial No, - 421 Last Cal. Date ! 20 September 2021 Serial No. 14921
Reference Standard Gas Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. :D824478 Sundard Gas : Carhon Monoxide (CO) Cylinder No. : DB24478
Certified Date : 15 April 2020 | Expired Date T 14 April 2022 Cylinder Con. 14,740 PPM Certified Date 2 15 April 2020 | Expired Dure i 14 April 2022 Cylinder Conc. : 4,740 PPM
CALIBRATING CONDITION CALIBRATING CONDITION
Pressure mmbar Temp. °c % RH ] Pressure ] mmbar Temp. ’E 2c % RH -
CALIBRATION SETTING CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM Span Initial Reading (Before Adi.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Anulyzer Response weDif Analyzer Response St Foint Expected Concentration Anulyger Resgonee #Dif Aralyuer Response
Zero 0 0.11 - 0 Zero 0 -0.10 - 0
CO Span 40.00 30,03 0175 40.00 CO Span 40.00 40.00 0.225 40.00
API Model 300E €O Analyzer Check list API Model 300E €O Analyzer Check list
Parameter Observed Value Units Nominal Range Parameter Observed Value Units Nominal Range
RANGE 50 PPM 0-1000 ppm RANGE 50 PPM 0-1000 ppm
STABILITY 0.10 PPM < 1 ppm with zero air STABILITY 0.10 PPM < 1 ppm with zero air
CO MEASURE 4013.5 mv 2500-4800 mV €O MEASURE 4014.7 mv 2500-4800 mV
CO REFERENCE 3947.8 mv 2500-4800 mV CO REFERENCE 3948.2 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1.179 = 1118 w0 sir MEASURE/REFERENCE RATIO 1.180 = 1.1-1.3 w/ero air
SAMPLE PRESSURE 28.7 In-Hez-A ~2"< smbient absolute pressure SAMPLE PRESSURE 28.5 In-Hg-A ~2"< ambient absolute pressure
SAMPLE FLOW 812 ce/min 80O = 10% SAMPLE FLOW B804 co/min 800 = 109
SANPLE TEh PR AT = o PrEY SAMPLE TEMPERATURE 48.5 ‘e 48 = 4
BENCH TEMPERATURE 48.1 “c 48 +2 BENCH TEMPERATURE 18.2 “c 48 =2
WHEEL TEMPERATURE 68.3 % 68 = 2 WHEEL TEMPERATURE B8.5 & 68 =2
BOX TEMPERATURE 30.9 % Ambient temp + 7 = 10 BOX TEMPERATURE 30.8 e Ambient temp + 7 £ 10
PHOTO-DRIVE 3064.5 mv 250 mV to 4750 mV PHOTO-DRIVE 3021.3 mV 250 mV 10 4750 mV
SLOPE 1.017 - 1.0 = 0.3 SLOPE Lo17 - 1.0+ 0.3
OFFSET 0.2 - 0+03 _l | OFFSET 0.2 - 003
—— ——— ——————
E——S———— )




a o v & s w P = v & s w
U3HY 19d.W.10d. ABUTARY (BaTid TN UTHY 1F.W.18d. ABUTIN lﬁaﬁa PNNA

5
g £ 8.P.S. CONSULTING SERVICE CO., LTD. g %
4 ¢ S.P.S, CONSULTING SERVICE CO., LTD. ¥ %S.P.S. CONSULTING SERVICE CO., LTD.
% P 7 So Pnahalynten 24, PRanolyoltiin R Somaol, Chaluchzk, Hamgiok 10600 S 7 gamvalafn 24 outnnaTofu ustisain wasgdng AN 10800
4 Ted 1 (662) 93ABT-T2. Fa : (662] 5134221 el it gerepi g Q@ P& 7 so Suanclyoihin 24. PRanolyothin Ad . Jomani, Chaluchek. Bangkok 10800
) ) e e g AR ol (667) SI54370-72, Fav £ (662) 5134221 ol ¢ s¥eESpACTIOM. W SPECON COm
CALIBRATION REPORT
CALIBRATION REPORT
NON=-DISPERSIVE INFRARED CO ANALYZER
- - NON-DISPERSIVE INFRARED CO ANALYZER
N e T e R
= SERIAL NO. 131
Calibrator {Dilution System)
Brand T APL Mode] L 700 Calibrator ( Dilution System)
List Cal, Dare : 20 September 2021 Serial No. 1421 Brand L APl Muodel 1 700
Reference Standard Gas Last Cal. Date : 20 September 2021 Serial No. 1421
Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045 Reference Standard Gas
Certified Date © 16 April 2022 [ Expired Date 1 15 April 2024 Cylinder Cone. 14,570 PPM Srandord G T Carbon Monoxide (CO) Cylinder Mo, TD198045
CALIBRATING CONDITION Cemnified Date 1 16 April 2022 J Expired Date $ 15 Aprl 2024 Cylinder Cone. $ 4,570 PPM
CALIBRATING CONDITION
Pressure mmbar Temp. % RH “
CALIBRATION SETTING I
Span Initial Reading (Before Adj.),PPM Finul Reading {After Adj. },PPM CALTBRATION SETTING
Ser Point Expected Concentration Analyzer Response Laeiig Anulyzer Response Span Initial Reading (Before Adj.),PPM Final Reading (Afrer Adj.),PPM
Zero 0 4l = 0 Set Point Expected Concentration Analyzer Response %Dif Analyzer Response
CO Spin 40,00 40.09 0.225 40.00 Pero 0 ~0.10 = 0
INSTRUMENT STATUS CO Span 40.00 40.10 0.250 40.00
API Model 300EU CO Analyzer Check list
CHAMBER TEMP FLOW Parameter Observed Value Units Nominal Range
RANGE 50 PPM 0-1000 ppm
CO MEASURE 4016.1 mV 2500-4800 mVY
CO REFERENCE 3949.8 mV 2500-4800 mVY
MEASURE/REFERENCE RATIO 1.180 - 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.5 In-Hg-A ~2"< ambient absolute pressure
SAMPLE FLOW 810 ce/min 800 = 10%
SAMPLE TEMPERATURE 48.3 ‘e 48 =4
BENCH TEMPERATURE 48.1 “c 48 =2
WHEEL TEMPERATURE £8.2 “c 68 + 2
BOX TEMPERATURE 30.7 % Ambient temp + 7 = 10
PHOTO-DRIVE 3035.1 mV 250 mV 10 4750 mY
SLOPE 1.017 - 1.0 £ 0.3
OFFSET 0.2 = 0+0.3
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CALIBRATION REPORT CALIBRATION REPORT
NON-DISPERSIVE INFRARED CO ANALYZER NON-DISPERSIVE INFRARED CO ANALYZER
N § s 3 4B
DATE : || 17 May 2022 BRAND : MODEL : DATE 17 May 2022 BRAND Thermo MODEL ¢
o No. || Co-Bl2 SERIAL NO,
so. [Ccormn | s, [_won ] o [com | =
- Calibrator ( Dilution System }
Calibrator { Dilution System )
Brand T AP Model 1 700
s o Moce £108 Last Cal. D 20 5 ber 2021 Serial N 1421
st Cal. Dat : erial No. ]
Last Cal. Date : 20 September 2021 Serial No. ;421 i saem
Reference Standard Gas
Reference Standard Gas Standard G Carbon M ide (CO) Cylinder N 1 D196045
tanda 3 0% inder No. 3
Standard Gas : Carbon Monaxide (CO) Cylinder No. 1 D196045 b idd 2 nn. i - . 2 n
- : - - - Cenified Date T 16 April 2022 [ Expired Date 115 April 2024 Cylinder Conc. : 4,570 PPM
Certified Date : 16 April 2022 | Expired Date 115 April 2024 Cylinder Conc. : 4,570 PPM
CALIBRATING CONDITION
CALIBRATING CONDITION
— 2
] : o e [ ]
—— o e pre
CALIBRATION SETTING
CALIBRATION SETTING
Initial Readi Before Adj. ),PPM Final Reading (After Adj.),PPM
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM Sin il Reding ( i) g LA
Poi Expected C trati Analyzer Response s6Dif Analyzer Response
Ser Point Expected Concentration Analyzer Response % Dif Analyzer Response SetiPoint i Saloainadinil z S & e
Zero 1] 0.11 - 4]
Zero o -0.10 m )
COS 40.00 40.11 0.275 40.00
CO Span 40.00 40.06 0,150 40.00 Lk
N, IMED TU
API Model 300E  CO Analyzer Check list INSTRUMENT" STATUS
Parameter Observed Value Units Nominal Range
z i o S — ow
STABILITY 0.10 FPM < 1 ppm with zero air
CO MEASURE 4015.6 my 2500-4800 mV PRESSURE 730.8 mm Hg MOTOR SPEED 100.00%
CO REFERENCE d948.5 mv 2500-4800 mV
MEASURE/REFERENCE RATIO 1.180 - 1.1-1.3 wszero air
SAMPLE PRESSURE 28.7 In-Hg-A ~2"« ambient absolute pressure
SAMPLE FLOW 808 cc/min BOD =+ 10%
SAMPLE TEMPERATURE 48.2 ‘e 484
BENCH TEMPERATURE 48.0 “c 48 +2
WHEEL TEMPERATURE 68.5 " 68 =2
BOX TEMPERATURE 30.8 e Ambient temp + 7 + 10
PHOTO-DRIVE 3009.5 mV 250 mV 1o 4750 mV
SLOPE 1.017 & 1.0 = 0.3
OFFSET 0.2 - 0+0.3

—
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CALIBRATION REPORT CALIBRATION REPORT
NON-DISPERSIVE INFRARED CO ANALYZER NON-DISPERSIVE INFRARED CO ANALYZER
DATE : BRAND : - MODEL : DATE : BRAND : MODEL ;
SERIAL NO. 782 NO. SERIAL NO.
Calibrator (Dilution System ) Calibrator (Dilution System )
Brand T API Madel 700 Brand T APT Model 1 700
Last Cal. Date 1 20 Seprember 2021 Serial No. 1421 Last Cal. Date 1 20 September 2021 Senal No, D421
Reference Standard Gas Reference Standard Gas
Standard Gas : Carbon Monoxide {(CO} Cylinder No. 1 D196045 Standard Gas 1 Carbon Monoxide (CO) Cylinder No. 1 D186045
Certified Date t 18 April 2022 | Expired Date ©15 Apnl 2024 Cylinder Cone, : 4,570 PPM Certified Date D18 April 2022 | Expired Date : 15 April 2024 Cylinder Conc. © 4,570 PPM
CALIBRATING CONDITION CALIBRATING CONDITION
Pressure mmbar Temp. ¢ % RH Pressure [ mmbar Temp. e % RH
CALIBRATION SETTING CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM Spun Initial Reading (Before Adj.),PPM Final Reading { Afrer Adj.),PPM
Set Point Expected Concentrartion Analyzer Response seDif Analyzer Response Set Point Expected Concentration Analyzer Response #%Dif Analyzer Response
Zero 0 0.11 - a Zero 0 0.10 - 1]
CO Span 40.00 40.10 0.250 40,00 CO Span 40.00 39.94 -0.150 40.00
API Model 300E CO Analyzer Check list API Model 300E CO Analyzer Check list
Parameter Observed Value Units Nominal Range Parameter Observed Yalue Units Nominal Range
RANGE 50 PPM 0-1000 ppm RANGE a0 PPM 0-1000 ppm
STABILITY 0.10 FPM < 1 ppm with zero air STABILITY 0.10 PPM < 1 ppm with zero air
€O MEASURE 4016.1 mV 2500-4800 mV CO MEASURE 4013.5 mV 2500-4800 mV
CO REFERENCE 3949.8 mV 2500-4800 mV CO REFERENCE 3947.4 mY 2500-4800 mV
MEASURE/REFERENCE RATIO 1.178 = 1.1-1.3 w/zero air MEASURE/REFERENCE RATIO 1.179 = 1.1-1,3 w/zero air
SAMPLE PRESSURE 28.5 In-Hg-A ~2"< ambient absolute pressure SAMPLE PRESSURE 28.7 In-Hg-A ~27< amhient absolute pressure
SAMPLE FLOW 810 ce/min 800 + 108 SAMPLE FLOW BOB ce/min BOO = 10%%
SAMPLE TEMPERATURE 48.3 e 48 + 4 SAMPLE TEMPERATURE 48.4 “c 48 =4
BENCH TEMPERATURE 48.1 °c 48 =2 BENCH TEMPERATURE 48.2 °c 48 =2
WHEEL TEMPERATURE 68.2 “c 68 =2 WHEEL TEMPERATURE 68.4 ‘e 68 + 2
BOX TEMPERATURE 30.7 “c Ambient temp + 7 = 10 BOX TEMPERATURE 30.9 % Ambient temp + 7 = 10
PHOTO-DRIVE 3028.4 mV 250 mV to 4750 mV PHOTO-DRIVE 3014.7 my 250 mV to 4750 mV
SLOPE 1.017 - 1.0 £ 0.3 SLOPE o7 - 1.0 £ 0.3
OFFSET 0.2 = 003 OFFSET 0.2 - 0+ 0.3
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IBRATION REPORT

CHEMILUMINESCENT NO / ,\'Oz "l NO* ANALYZER

|
i

=
DATE | 09 January 2022 BRAND @ MODEL :
NO. SERIAL NO.
—
Calibrator ( Dilution System )
Brund : APl Model 700
Last Cal. Date 1 06 August 2021 Senal No. 1911
Reference Standard Gas
Standurd Gas 3 Nitric Oxide (NO) Cylinder No. 2 ADD91TSK
Certified Date : 01 June 2020 IExpiwd Diste 2 01 Jupe 2022 Cylinder Cone. : 49.9 ppm
CALIBRATING CONDITION
" L)
Temp. C % RH

CALIBRATION SETTING

—
DATE © l 09 January 2022 BRAND @ MODEL :
NO. SERIAL NO.
Calibrator ( Dilution System)
Brand I APL Model L 700
Last Cal. Date ; 05 August 2021 Seriul No. 1911
Reference Stundord Gas
Standard Gas 3 Nitric Oxide (NO} Cylinder No. : ADDS1TSK
Certified Date : 01 June 2020 lExpi!:d Dute 101 June 2022 Cylinder Conc. : 49.9 ppm
CALIBRATING CONDITION
— e
Pressure Temp. °c % R

CALIBRATION SETTING

Span Initial Reading (Before Ady.),PPB Finul Reading {After Adj.),FFB
Ser Point Expected Concentranion Anulyzer Response geDif Analyzer Response Slope
Zero o 011 - 0 =
NO Spun 400 400.1 0.025 400.0 1.007
Nox Span 400 400.5 0.125 400.0 1.012
API Model 200E N(l‘ Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPFB S00 standurd
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 508 co/min 500 = 50
OZONE FLOW 78 co/min 80 =15
PMT 103.3 my -20 - 150
AZERO 94.2 mY -20 - 150
HVPS 671 v 420 - 900 constant
RCELL TEMP 50.5 L 501
BOX TEMP 29.0 i o 8- 48
PMT TEMP 7.3 “c T3
MOLY TEMP 315.2 e 316 = 5
RCELL PRESS 8.3 IN-Hg-A 2 = 10 constint
SAMPLE PRESS 28.4 IN-Hz-A 25 - 30 constnt
NO Span Cone 400 PPE 20 - 20,000
I\‘()x Span Conc 400 FPB 20 - 20,000
NO Slope 1.007 - 1.0 = 0.3
Nﬂx Slope 1.012 - 1.0 £ 0.3
NO Offset 1.6 mY =20 10 +150
NOK Offset 1.0 mv -20 10 150
Stability at Zero .1 PPE <0.2
Stubility ut Span 0.2 PPB < 2 pph @ 400 pph span gas

Span Initial Reading { Before Adj. },PPB Final Reading { After Adj.),PPB
Set Poim Expected Concentrution Analyzer Response eDif Anulyzer Response Slope
Zero o -0.10 = 0 =
NO Span 400 399.5 -0.125 400.0 0.998
NOYSP-'IH 400 399.8 -0.050 400.0 1.003
API Muodel 200E Nllx Analyzer Check List
Test Values Ohserved Value Units Nominal Hange
RANGE Go0 PPB 500 stndard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 504 co/min a00 + &0
QZONE FLOW 78 ce/min 80 = 15
PMT 103.0 my -20 - 150
AZERO 83.8 my -20 - 150
HVPS 669 v 420 - 900 constant
RCELL TEMP a0.2 %O 0 +1
BOX TEMP 28.5 ‘c 8- 48
PMT TEMP 7.1 b T+2
MOLY TEMP 314.8 e 3156+ 5
RCELL PRESS B.4 IN-Hg-A 2 = 10 constant
SAMPLE PRESS 28.8 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPR £0 - 20,000
NO!\' Span Conc 400 FPB 20 - 20,000
NO Slope 0.998 o 1.0+ 0.3
NO‘ Slope 1.003 - 1.0 = 0.3
NO Offset 0.8 mV =20 1w +150
Nox Offser 0.4 my -20 10 150
Stability at Zero 0.1 'PE < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
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CALIBRATION REPORT

DATE © 07 February 2022 | BRAND ©

CHEMILUMINESCENT NO / Nﬂg £ N{J\ ANALYZER

MODEL :

SERIAL NO.

Calibrator (Dilution System }
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CALIBRATION REPORT

CHEMILUMINESCENT NO / 1\'(".!2 / NO‘ ANALYZER

MODEL :

Calibrator ( Dilution System )

—_—

Brund TAPL Model L 700

Last Cal. Date : 05 August 2021 Serial No. 1911
Reference Standard Gas

Standard Gas : Nitrie Oxide (NO) Cylinder No. : ADDO1TSK

Certified Date - 01 June 2020 Expired Dare + 01 June 2022 Cylinder Conc. : 49.9 ppm

CALIBRATING CONDITION

Pressure Temp,

% RH

CALIBRATION SETTING

Brand T APl Muodel . 700

Laust Cal, Date : 05 August 2021 Serial No. 1811
Reference Standard Gas

Standard Gus o Nitric Oxide (NO) Cylinder No. P ADDO1TSK

Certified Dare : 01 June 2020 | Expired Date : 01 June 2022 Cylinder Conc. : 49.9 ppm

CALIBRATING CONDITION

Span Initiul Reading { Before Adj.),PPB Finul Rewding { Afrer Adj.).PPB
Set Point Expected Concentration Anulyzer Responss =Dif Anulyzer Response Slape
Zero i} 0,11 = 0 -
NO Span 400 400.2 0.050 400.0 1.008
NO, Span 400 400.4 G100 400.0 1.013
API Model 200E NG Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 200 PPE 500 stundurd
STABILITY (Zero Gas) 0.1 PPE < 2 with zero air
SAMPLE FLOW a07 co/min 500 = 50
UZONE FLOW 8 comin B0 =15
PMT 103.2 mV -20 - 150
AZERCG 94.0 mYy -20 - 150
HVPS 6874 W 420 - 900 constnt
RCELL TEMP 50.1 e a0+ 1
BOX TEMP 28.9 *c 8- 48
PMT TEMP 7.3 g Tk 2
MOLY TEMP 314.8 c 315 =5
RCELL PRESS 8.5 IN=Hg=-A 2 - 10 constant
SAMPLE PRESS a8.7 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPE 20 - 20,000
I\"Ox Span Conc 400 PPB 20 - 20,000
N Slope 1.008 = 1.0 + 0.3
NU‘ Slope 1.013 - 1.0 £ 0.3
NO Offset 1.6 mV -20 to +150
NQ, Offset 1.0 mV -20 10 150
Stubility ar Zero 0.1 FPB < 0.2
Stubility ut Span 0.2 PPB « 2 ppb @ 400 pph spu

Pressure mimbar % RH
CALIBRATION SETTING
Spun Initial Reading (Before Adj.),PPB Final Reading { After Adj.),PPB
Set Point Expected Concentration Analyzer Response s if Analyzer Response Slope
Zeto 0 .10 - (V] -
NO Span 400 388.8 -0.050 400.0 1.005
NO_ Spun 400 400.1 0.025 400.0 1.007
APL Maodel 200E :\(J‘ Analyzer Check List
Test Values Observed Value Units Nominal Range

RANGE S00 PPB S0 standard
STABILITY (Zero Gas) 0.1 FPB < 2 with zero sir
SAMPLE FLOW a1l oo/ min S00 = 50
OZONE FLOW 79 ce/min 80 = 15
PMT 103.3 mYy =~20 - 150
AZEROD 94.1 mV -20 - 150
HVPS 671 ¥ 420 - 900 constant
RCELL TEMP 50.3 “c 50 +1
BOX TEMP 29.5 b 8- 48
PMT TEMP 7.0 i o T2
MOLY TEMP 314.7 0 415 x5
RCELL PRESS 8.2 IN-Hp-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 consrany
NO Span Conc 400 FPB 20 - 20,000
NO“ Spun Conc 400 PPB 20 - 20,000
NO Slope 1.005 - 1.0 0.3
ND‘ Slope 1.007 ~ L0+ 03
NO Offset 1.0 my -20 to +150
NUK Offset 0.6 mV -20 1o 150
Stubility ut Zero 0.1 PPB < 0.2
Stubility at Spun 0.2 PPR < 2 pph @ 400 ppb
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : |I BRAND : MODEL
NO. SERIAL NO.
Calibrator (Dilution System )
Brand AP Model ;700
Last Cal. Dage 1 05 August 2021 Serial Mo, 1811
Reference Standard Gas
Standurd Gy : Nitric Oxide (NO) Cylinder No. L ADDS17SK
Certified Date £ 01 June 2020 | Expired Date S 01 June 2022 Cylinder Conc, 149.9 ppm
CALIBRATING CONDITION
Pressure mmbar % RH
CALIBRATION SETTING
Span Tnitial Reading (Before Adj.),FPR Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response DIl Analyzer Response Slape
Zero o 0.10 - 0 -
NO Span 400 400.2 0.050 400.0 1.008
MO, Span 400 400.3 0.075 400.0 1.012
API Model 200A NOy Analyzer Check List
Test Values Dbserved Value Units MNominal Range
RANGE 500 PPR 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 506 co/min 500 % 50
OZONE FLOW 78 oc/min BO £ 15
PMT 103.3 mV -20 - 150
AZERO 93.9 mV -20 - 150
HVPS 875 v 420 - 800 constant
RCELL TEMP 50.4 “c 50 =1
BOX TEMP 29.3 % 8- 48
PMT TEMP 7.1 P T2
MOLY TEMP 314.7 b S15%5
RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NOy Span Cone 400 PPE 20 - 20,000
NO Slope 1.008 = 1.0x03
NOy, Slope 1.012 = 1.0+03
NO Offset 1.8 mY -20 to +150
NO, Offser 1.0 mV -20 10 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 pph span gas

%‘: .‘Q’ ? Soi PIulwl;rnlnln 24, Pranholyothin Rd.. Jompal, Glulucnak Bangkok 10200
A sale@spscon.com

ol | (662} 939-4370-7Z Fax : {662) 5139221, E-mall :

WL Spscon.com
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—

—

———
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NOy ANALYZER

DATE : | 20 March 2022 | BRAND : MODEL :
NO. SERIAL NO,
Calibrator { Dilution System)
Brand tAPL Model $ 700
Last Cul. Dute 1 05 August 2021 Seriul Mo, 1911
Reference Standard Gas

Standard Gas + Nitric Oxide (NO) Cylinder No., L ADOY1TSK
Centified Date : 01 Junc 2020 | Expired Date 101 Junc 2023 Cylinder Conc. 1 49.9 ppm

CALIBRATING CONDITION

o [ ] oo [ o]
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPR Final Reading (After Adj.),FFB
Set Point 4 C Analyzer Resp s Dif Analyser Response Slope
Zero 0 -0.10 - 0 -
NO Span 400 489.9 -0.025 400.0 1.006
NO, Span 400 400.2 0.050 400.0 1011
AFI Muodel 200E NO, Analyzer Check List
Test Values Observed Vilue Units Nominal Range
RANGE 600 PPB 500 standird
STABILITY (Zero Gas) 0.1 FPB < 2 with zerv air
SAMPLE FLOW 509 co/min 500 = 50
OZONE FLOW 79 cc/min BO % 15
PMT 103.0 mV -20 - 150
AZERO 93.7 mv -20 - 150
HVPS 689 v 420 - 900 constint
RCELL TEMP 50.5 “e 50 + 1
BOX TEMP 20.4 “e B - 48
PMT TEMP 7.3 “c T+2
MOLY TEMP 314.9 % 315+5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.8 IN-Hg-A 25 - 30 constant
MO Span Cone 100 PPB 20 - 20,000
NOy Span Cone 400 PPB 20 - 20,000
NO Siope 1.006 - 1.0 + 0.3
NOy, Slope 1.011 - 1.0x03
NO Offset 1.3 mY -20 1 +150
NOy, Offiet 0.9 my -20 10 150
Stability at Zero 0.1 reg <0.2
Stability at Span 0.2 PP < 2 pph @ 400 ppb span gas
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CALIBRATION REPORT CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NOy ANALYZER CHEMILUMINESCENT NO / NO, / NOy ANALYZER
DATE : l 20 Apnl 2022 BRAND MODEL : DATE : BRAND : MODEL :
NO. SERIAL NO. N SERIAL NO. 750
Calibrator {Dilution System ) Calibrator {Dilution System )
Brund : API Model 1700 Brand T APl Maodel 1 700
Last Cal. Date 1 05 August 2021 Seriul No. t 8911 Last Cal. Dute 105 August 2021 Serial No. 1911
Relerence Standurd Gus Reference Standard (as
Standard Gas 1 Nitric Oxide (NO) Cylinder No, : AQDS1TSK Standard Gas * Nitrie Oxide (NO) Cylinder No, 1 ADOS1TSK
Centified Date 01 June 2020 | Expired Date 1 01 June 2022 Cylinder Cone. : 49.9 ppm Certified Date : 01 June 2020 I Expired Diute : 01 June 2022 Cylinder Cone. 1 49.9 ppm
CALIBRATING CONDITION CALIBRATING CONDITION
Pressure Iﬁ mmbar Temp. % % RH Pressure mmbar Temp. °c % RH
CALIBRATION SETTING CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Finul Reading (After Adj.),PPB Span Initial Reuding (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Anilyzer Response s6Dif Analyzer Response Slope Set Paint Expected Concentration Anulyzer Response #Dif Analyzer Response Slape
Zero 1] 0.11 - o - Zero 4] ~-0.10 - o =
NO Spun 400 399.8 -0.050 400.0 1.004 NGO Span 400 400.1 0.025 400.0 1.006
NOy, Span 400 400.2 0.050 400.0 1.008 NO, Span 400 400.2 0,050 400.0 1.010
API Model 2004 NO, Analyzer Check List API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range Test Values Observed Value Units Nominal Range
RANGE 500 PPE 500 standard RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPE < 2 with zero air STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 505 ce/min 500 + 50 SAMPLE FLOW 509 ce/min 500 + 50
OZONE FLOW T8 ce/min B0 + 15 OZONE FLOW 78 ce/min BO + 15
PMT 103.0 mV -20 - 150 PMT 108.1 mv -20 - 150
AZERO 93.8 mYy =20 - 150 AZERO 94.2 mV -20 - 150
HVPS 669 v 420 - 900 constant HVPS 674 v 420 - 900 constant
RCELL TEMP 50.2 % 50+ 1 RCELL TEMP 50.3 U 50 =1
BOX TEMP 29.5 “c 5 - 48 BOX TEMP 29.4 ¢ 8- 48
PMT TEMP 7.3 °c T2 PMT TEMP 7.3 “c 7+2
MOLY TEMP 314.7 % 315+ 5 MOLY TEMP 315.2 e 315 £ §
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant RCELL PRESS B.5 IN-Hg-A 2 = 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant SAMPLE PRESS 98.7 IN-Hg-A 25 - 30 constnt
NO Span Cone 400 PPB 20 - 20,000 NO Span Conic 400 PPB 20 - 20,000
NOy Span Cone 400 PPB 20 - 20,000 NO, Span Cone 400 PPE 20 - 20,000
NO Slope 1.004 = 1.0+0.3 NO Shope 1.006 - 1.0 £ 0.3
NOy, Slope 1.008 - 1.0+ 0.3 NO, Slape 1.010 - 1.0 + 0.3
NO Offset 1.1 mV -20 to +150 NO Offset 1.5 mV -20 1o +150
NO, Offset 0.7 mv -20 1o 150 NO, Offset 0.9 mV -20 o 150
Stability at Zero 0.1 FPB «0.2 Stability at Zero 0.1 PPB <0.2
Stability ar Span 0.2 PP < 2 ppb @ 400 ppb span gas Stability at Span 0.2 PPB < 2 ppb @ 400 ppb spun gas
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 17 May 2022 BRAND : MODEL : m
NO. SERIAL NO.
Calibrater (Dilution System )
Brand : APl Model L 700
Last Cal. Date 1 05 August 2021 Serial No. 1813
Reference Standard Gas

Standard Gas 1 Nitric Oxide (NO) Cylinder No, 1 ADD91TSK
Certified Date : 01 June 2020 I Expired Dute : 01 June 2022 Cylinder Conc. : 49.9 ppm

CALIBRATING CONDITION

mmhar

—

CALIBRATION SETTING

Spun Initial Reuding (Before Adi.),PPB Final Reading (After Adj.),PPB

Set Paint Expected Concentration Analyzer Response 2:Dif Anulyzer Response Slope
Zera [i] 0.11 = 4] -
NO Span 400 399.8 =0.100 400.0 0.998
NOy Span 400 399.8 ~-0.050 400.0 1.003
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range

RANGE S00 PPB S00 standard

STABILITY (Zero Gus) 0.1 PPE < 2 with zero air

SAMPLE FLOW 506 ce/min 00 + 50

OZONE FLOW T8 co/min 80 =15

PMT 103.2 mv -20 - 150

AZERO 54.0 mV -20 - 150

HVPS 6875 v 420 - 900 constant

RCELL TEMP 50.3 c 0= 1

BOX TEMP 29.4 °c 8- 48

PMT TEMP 7.1 % ix2

MOLY TEMP 314.7 % 3155

RCELL PRESS 8.3 IN-Hg-A 2 - 10 canstant

SAMPLE PRESS 28.8 IN-Hg-A 25 - 30 constint

NO Span Cone 400 PPB 20 - 20,000

NO Span Conc 400 PPB 20 - 20,000

NO Slope 0.998 = 1.0 = 0.3

NO, Slope 1.003 - 1.0 £ 0.3

NO Offset 1.1 mV =20 w +150

NOy Offser 0.6 mY -20 w 150

Stability a1 Zero 0.1 PPB < 0.2

Stubility ut Span 0.2 FPB < 2 ppb @ 400 ppb 5 as

co., LTD.
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE © 17 May 2022 BRAND MODEL
N, SERIAL NO.
Calibrator {Dilution System )
Brand AP Model T T00
Last Cal, Date 105 August 2021 Serial No. 1811
Reference Standard Gas

Standard Gas : Nitrie Oxide (NO) Cylinder Na. 1 AD0917SK
Centified Date : 01 June 2020 ] Expired Date 1 01 June 2022 Cylinder Cone, 49,9 ppm

CALIBRATING CONDITION

mumbar

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response Dl Anulyzer Response Slope
Zero o -0.10 =% 0 -
NO Span 400 400.1 0.025 400.0 1.0086
NO, Span 400 400.3 0.075 400.0 1.009
API Model 200E NOy Analyzer Cheek List
Test Values Observed Value Units Nominal Range
RANGE 300 PPB 500 standard
STABILITY (Zero Gus) 0.1 PPB < 2 with zero air
SAMPLE FLOW 510 co/min S00 = 50
OZONE FLOW T8 co/min 80 =15
PMT 103.3 mV =20 - 150
AZERO 94.2 mV -20 - 150
HVPS 873 v 420 - 900 constant
RCELL TEMP 50.4 % 50 =1
BOX TEMP 29.3 % 8- 48
PMT TEMP 7.5 e T2
MOLY TEMP 315.4 ('C 315 =38
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NO Spun Conc 400 FFB 20 - 20,000
NQy Span Cone 400 PPB 20 - 20,000
NO Slope 1.008 - 1.0 = 0.3
NOy Slope 1.008 - 1.0 + 0.3
NO Offset 1.5 mV 20 10 +150
NO, Offset 1.0 mv -20 10 150
Stability at Zero 0.1 PPB <0.2
Stahility at Span 0.2 PPB < 2 ppb @ 400 ppb spun gas
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : ! 20 June 2022 BRAND : MODEL :
NO. SERIAL NO.
Calibrator (Dilution System}
Brand : APL Model 1700
Last Cal. Date 1 05 August 2021 Serial No. 1911
Reference Standard Gas

Standard Gas : Nitric Oxide (NO) Cylinder No. : ADDEB1SK
Certified Dure 1 24 August 2020 l Expired Date 1 24 August 2022 Cylinder Conc. 1 51.0 ppm

CALIBRATING CONDITION

CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE @ BRAND MODEL :
NO. SERIAL NO.
Calibrator (Dilution System)
Brand S API Model 1 T00
Last Cal. Date : 05 August 2021 Serial No. 911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : ADDBB1SK
Certified Date {24 August 2020 ] Expired Date t 24 Auguse 2022 Cylinder Cone. £ 51.0 ppm
CALIBRATING CONDITION
Pressure -1 mmbar Temp. % RH “
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading { After Adj.),PPB
Set Point Expected Concentration Analyzer Response s6Dif Analyzer Response Slope
Zero ] 0.10 - ) =
NO Span 400 3998 -0.050 400.0 1.004
NOy Span 400 400.2 0.050 400.0 1.008
API Model 200E NOy Analyger Check List
Test Values Observed Yalue Units Nominal Range
RANGE S00 PPB 500 standard
STABILITY (Zero Gus) 0.1 PPB < 2 with zero air
SAMPLE FLOW 503 cc/min 500 = 50
OZONE FLOW 78 ce/min 80 = 15
PMT 103.2 mV -20 - 150
AZERO 93.9 mY -20 - 150
HVPS B70 v 420 - 900 constant
RCELL TEMP 50.1 % 50 = 1
BOX TEMP 20.2 e & - 48
PMT TEMP 7.4 e Tx2
MOLY TEMP 314.9 “c 315+ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hz-A 25 - 30 constant
NO Span Cone 400 FPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.004 = 1.0 = 0.3
NO, Slope 1.008 = 1.0 £ 0.3
NO Offser 1.3 mv -20 to +#150
NO, Offset 0.9 mY =20 1w 150
Stubility at Zero 0.1 FPB < 0.2
Stability at Span 2 FFB <« 2 ppb @ 400 ppb span gas

Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading {After Adj.),PPB
Set Point Expected Concentration Analyzer Response s Dif Analyzer Response Slope
Zera 0 -0.10 = o =
NO Span 400 398.7 -0.075 400.0 1.003
NOy Span 400 400.1 0.025 400.0 1.006
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE a00 FPE 500 standard
STABILITY (Zero Gus) 0.1 FPB < 2 with zero air
SAMPLE FLOW 511 cc/min 500 + 50
OZONE FLOW 79 e/ min 80 % 15
PMT 103.4 mV -20 - 150
AZERO 94.1 mV -20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 50.0 ‘e 50 %1
BOX TEMP 28.8 e 5 - 48
PMT TEMP 7.2 “c 7+2
MOLY TEMP 315.2 % 315+ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 8.4 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPE 20 - 20,000
NOy Span Cone 400 PPE 20 - 20,000
NO Slope 1.003 = 1.0+ 0.3
NOy Slope 1.006 = 1.0 = 0.3
NO Offset 1.2 mV =20 10 +1350
NOy Offser 0.7 mV -20 w 150
Stability at Zero 0.1 PPB « 0.2
Stability at Span 0.2 bidid: ] < 2 pph @ 400 ppb span gas




SITHIPORN ASSOCIATES CO.,,LTD.
CALIBRATION LABORATORY

NSC-TISI-TIS 17025

No, : SP21011
Pages 1of3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTH
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND,

Location : ORGANIC LABORATORY 1V

Ambient Temperature:  ( 245+ 5 ) %€
Relative Humidity : ( 680+ 25) %

Received M
Calibration M
Date of Issue :

30 AUGUST

Calibrated by :

Approved by :

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

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assortated CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : SP21011
Job No. : VC645P0012
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01,ASTM E925-02

Condition of this result of calibration :
1. Certified reference materials
Due Date
13/10/2022
15/10/2022
15/10/2022
16/10/2022
L 13/02/2022

(Without adjustment)

L Certified Values of UUC* Reading Error
Materigy Reference Material (nm) (nm) (nm)
278.13 2783 3
56125 3614 2.00
RM-HL : 467.8 2.00
536.6
640.5
RM-DL 740.1

UUC* = Unit Under Calibration

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
asspeiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP21011
Job Ne. : VC645P0012
Pages :30f3

Result of calibration : Photometric Accuracy

(Without adjustment)
Wavelength . Nominal Certified UUC* Reading Error Uncertainty k
Material ) FMerS/N " A bsorbance (A) __ Absorbance (A) _(A)  +(A) Factor
29360 1.0 " 30 0.0030 2.00
2 440.0 29914 0.7 0.0032 2.00
g 29381 05 0.0030 2.00
P 29360 10 2 0.0030 2.00
= 546.1 29914 0.7 62 10031
z 29381 0.5 .5076 : _
z _ 29360 1O 1.0221 1.0 2.00
é 590.0 29914 0.7 0.7238 0.7230 ;
£ 29381 0.5 0.5364 0.5360
zi 29360 1.0 0.9751 0.9732
635.0 29914 0.7 0.6912 0.6902
29381 0.5 0.5214 0.5210
Material Wavelength Solution Certified UUC* Reading Error
(nm) (mg/l) Absorbance (A) Absorbance (A)  (A)
B 20 0.2436 0.2450 0.0014
§ 40 0.4905 0.4880 -0.0025
3 235.0 60 0.7453 0.7420 -0.0033
g 80 0.9920 0.9883 -0.0037 |
2 100 1.2487 1.2475 -0.0012 |
UUC* = Unit Under Calibration

Condition of thhmunuf calibration : Spectrophotometer PERKINELMER M N 5015141230
Resolution of Wavelength Mode 0.1 nm
Resolution of Photometric Mode ~ 0.0001 A

Parameter Setting

Measurement Mode Wavelength, Absorb

Wavelength Scan 1100 nm-190 nm

Scanning Speed 7.5 nm/min (%), Absorbance = 2.0 A
Data Pitch 0.1 nm not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS12-04-4-020664
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Calibration Report
Total derocarbon Analyzer

3t (aa. .10, Aewdinid 1wedia i
£S.P.5, CONSULTING SERVICE CO., LTD.
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Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : sale@spscon.com... wwwi.spscon.com

Calibration Report

Date : 05 January 2022

Brand : HORIBA

Model : APHA-360CE

Total Hydrocarbon Analyzer

Date : 02 February 2022 Brand : Model : APHA-360CE
No. BO1 Serial No. 4211954001
Calibrator (Dilution System)
Brand t API Model © 700
Last Cal. Date 05 August 2021 Serial No. o911
Reference Standard Gas
Standard Gas Methane (CH ) | Cylinder No. : D595075
Certified Date 17 March 2015 | Expired Date 17 March 2023 I Cylinder Conc. . 456 ppm

No. BO1 Serial No. 4211954001
Calibrator (Dilution System)
Brand : API Model 700
Last Cal. Date 05 August 2021 Serial No. 911
Reference Standard Gas
Standard Gas Methane (CH ) | Cylinder No. D595075
Certified Date 17 March 2015 I Expired Date 17 March 2023 I Cylinder Conc. 456 ppm
Calibrating Condition
Pressure 1011 mmbar Temp. C % RH 8

Calibrating Condition

Pre-Calibration Checks

Pressure 1011 mmbar

Temp. 24.5 c

% RH 4

Start Time : 10:00 AM

Leak Test

Change Particulate Filter

Yes Station Temp : 25.0

Yes

Start Time : 2:00 PM
%

Pre-Calibration Checks

Calibration Setting

Change Particulate Filter

Leak Test

Yes

Station Temp :

s
©

Span Set Point

Initial Reading (Befored Adj)

Final Reading (After Adj)

Calibration Setting

Expected Concentration (PPM) Analyzer Response (PPM)

Span Set Point

Initial Reading (Befored Adj)

Final Reading (After Adj)

Expected Concentration (PPM)

Analyzer Response (PPM)

Analyzer Response (PPM)
Zero 0 0.10 0
Span 10 10.02 10

Span Instrument Gain:

Calibration Setting (Final)

0.997

Finish Time:

0 PM

Analyzer Response (PPM)
Zero 0 0.11 0
Span 10 10.05 10

APHA-360 Total Hydrocarbon Analyzer

Span Instrument Gain:

0.999

Calibration Setting (Final)

APHA-360 Total Hydrocarbon Analyzer

Test Values Observed Value Units Nominal Range

Signal (CH ) 911.2 mV 800-1,350

Signal (THC) 916.1 mV 800-1,350

Detector 78.1 kPa ((Pressure Air/1013)x100)-20 + 4 kPa
Purifier 19.0 kPa 8 - 25

NMC 258.6 °c 260 + 10

Bypath 0.9 L / min 0.9 = 0.3

Over Flow 0.8 L / Min 0.8

Test Values Observed Value Units Nominal Range
Signal (CH{) 910.2 mV 800-1,350
Signal (THC) 915.6 mV 800-1,350
Detector 77.8 kPa ((Pressure Air/1013)x100)-20 + 4 kPa
Purifier 19.1 kPa 8 - 25
NMC 258.9 °c 260 = 10
Bypath 0.9 L / min 0.9 +0.3
Over Flow 0.8 L / Min 0.8
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Calibration Report

Date : 07 March 2022

Total Hydrocarbon Analyzer

Brand : HORIBA

Model : APHA-360CE

U5 (94.1.10d. AavtaAN wadia

5

=
>

o WELLE
o WALA

0.,

i
LTD.

Calibration Report

Total Hydroc
S

05 April 2022

Brand : HORIBA

arhon Analyzer
e i

Model :

Serlal No.

Calibrator { Dilution System )

AFl

No. BO1 Serial No. 4211954001
Calibrator (Dilution System)
Brand : API Model © 700
Last Cal. Date 05 August 2021 Serial No. ©911

05 August 2027

Reference Standard Gas

Reference Standard Gas

Standard Gas

Methane (CH )

Cylinder No.

D595075

Certified Date

17 March 2015 [ Expired Date

17 March 2023 |

Cylinder Conc. : 456 ppm

I Expired Dy

Calibrating Condition

Call

Pressure 1011 mmbar Temp.

24.5 C

Start Time : 1:00 PM

Start Teme :

Pre-Calibration Checks

Pre-Calibration Checks

Leak Test

Change Particulate Filter

Yes

Station Temp :

Change

Lieak Test

articulate Filier

Span Set Point

Calibration Setting
Initial Reading (Befored Adj)

Calibrati

on Setting
—

Final Reading (After Adj)

Expected Concentration (PPM)

Analyzer Response (PPM)

Span Set Point

Initinl Reading ( Befored Adj)

Final Resding (After Adj)

Expected Concentration (PPM)

Analyzer Response (PPM)

Analyrer Response (PPM)

Zero

0.10

Analyzer Response (PPM)
Zero 0 0.10 0
Span 10 10.02 10

Span Instrument Gain:

Calibration Setting (Final)

0.999

Finish Time: 2:00 PM

Span

10

10.05

Span Instrument Gain:

Calibration 5

etting (Final )

Finish Time:

APHA-360 Total Hydrocarbon Analyzer

APHA-360 Total H

ydrocarhon Analyrer

Test Values Observed Value Units Nominal Range
Signal (CH4) 910.3 mV 800-1,350
Signal (THC) 915.7 mV 800-1,350
Detector 77.9 kPa ((Pressure Air/1013)x100)-20 + 4 kPa
Purifier 19.0 kPa 8 - 25
NMC 259.8 °c 260 + 10
Bypath 0.9 L / min 0.9 + 0.3
Over Flow 0.8 L / Min 0.8

Test Values Observed Value Units Nominal Ranpe
911.3 my BOD-1,
916.7 mVy 1,35
Detect 3.1 kPa %x100)-20 = 4 kPa
Purifier 158.3 kPa
NMC 259.8 g
Bypath 0.9 L / min 0.9 = 0.3
Over Flow 0.8 L / Min
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Calibration Report
Total Hydrocarbon Analyzer

Date : 02 May 2022 Brand : HORIBA

APHA-380CE

U‘i‘d’ﬂ (0.0, Aeutait wedly Dl
£5P.5. CONSULTING SERVICE CO., LTD.

7 ganmwalody 24 ouunnalsiu umsanm {‘ﬂiﬁm AN 10800
. e“ 1 50i Phaholyathie 24, Phaholyoihin Ad.. Jemaol, C‘Iilul‘hil Banghoi 10900
Ted: (B67) TRATA0TL. Fax ¢ (662 134221, Fnial : sale ESpacon.com. Wwspscon com

on WiEA

O

Cuﬁrmtlun Report
Total Hyvdrocarbon Analyzer

Calibrator { Dilation System )

Date : 02 lune 2022 Brand : HORIBA, Model ¢ [ APHA-8B0CE
No. Serial No. [ 4211854001

Calitrator { Dilution System )

Brund ¢ APl Muode] : 700
Last Cal. Date ¢ D6 August 2021 Serial No. 1 911
Reference Standard Gas
Stndard Gas ¢ Methane {CH ) | Cylinder No. : DE250TS
Certified Date ;17 March 2015 [ Expired Date ;17 March 2023 | Cylinder Conc. : 456 ppm

Calibrating Condition

e [T et 75 ] % i

Start Time © 10:00 AM

Pre-Calibration Checks

Chunge Particulate Filter
Lok e

Brand 1 AP Mode| : TO0
Lust Cal. Date 05 August 2021 Serial No. 811
Reference Stundard Gas
S = e
Standard Gos ¢ Methane (CH ) Cylinder No. ;. DEB50TS
Certified Dite  : 17 Murch 2015 [ Expired Date {17 March 2023 | Cylinder Cone, 456 ppm
Calibratin on

Start Time 2 2:00 PM

FPre-Calibration Cheeks

Calibration Setting

Change Particulate Filter Yex Station Temp

-

ol raion Seing

Spun Instrument Gain:

Span Set Polnt Initial Readiog (Befored Adj) Final Reading (Afier Adj)
Expected Concentration (PPM) Analyzer Response ( PPM) Analyrer Response (PPM)
Zero o -0.10 0
Span 10 N 10.02 10
Calibration Setting (Final)

Finish Time: 00 AM

Span Set Point Initiil Reading ( Belored Adj) Final Reading (After Adj)
Expected l'.'w:nl.mim {PPM) mlmr Response ( PPM) Anulyzer Response (PPM)
Zero 1] 0.10 ]
Span 10 10.04 10

APHA-360 Total Hydrocarbon Analyzer
—

Span Instrument Gain!

Calibration Setting ( Final )

Finish Time: 3:00 PM

APHA-360 Total Hydrocarbon Analyzer
—_

Test Values Observed Value Units Nominal Range
Signal (CH ) 812.4 mV 800-1,350
Signal (THC) 817.2 mY E00-1,350
Detector 78.2 kPu {(Pressure Air/10138)x100)-20 = 4 kPa
Purifier 18.0 kPa B - 25
NMC 259.1 % 280 = 10
Bypath 0.9 L / min 0.9 +0.3
Chver Flaw 0.8 L / Min 0.8

Test Values Ubserved Value Units Nominal Kan
Signal (("H) 911.5 — mV 800-1,350
Signal (THC) 916.7 mV BOO-1,350
Dietector T7.8 kPa {(Pressure Air/1013)x100)-20 = 4 kPa
Purifier 19.1 kPa 8- 25
NME 258.9 “c 260 + 10
Bypath 0.8 L ¢ min 0.9 = 0.3
Over Flow 0.8 L / Min 0.8

—
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CALIBRATION DO3Y o
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (T1S
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) L L ANDT LoGIC SEARCH (TISTR)
Request No. 21-65/0455 _ <EELBR: A
Request No. 21-65/0455 MTC No. EEL. BP, 41/0465 q EAH MTC No. EEL. BP, 41/0465

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

CALIBRATION CERTIFICATE

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

Nominal Output of Unit Under Test =94 dB re 201LPa at 1000 Hz

Submitted by : S.P.S. Consulting Service Co.,Ltd.
Acoustic Output in dB re 20Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

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

1. Sound Pressure Level

Calibrated at |
Standard Microphone | Measured Sound Pressure | Deviated value Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
Instrument Calibrated : Ambient Environment 1/2 inch Bruel&Kjaer 4180 93.93 -0.07 +0.10 £0.40 dB
Description : Sound Calibrator Temperature {23£3)°C _ 2. Frequency
factu L ACO slativi idi . o 0 :
Mutufactes c Relative Humidity :(50+15)% Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Model 12127 Ambient Pressure  : (101.325 £ 1.500) kPa Type (Hz) (Hz) (Hz) [EC60942:2003 Class |
Serial No. : 130006 112 inch Bruel&Kijaer 4180 999.9 -0.1 +1.5 +1.0%
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037, 3. Total Distortion
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484, Standard Microphone | Measured Total Distortion Uneertainty Tolerance limit
3. Programmable Artenuator Tamagawa TPA-303A S/N OF 2214, Type (%) (%) 1EC60942:2003 Class 1
4. Digital Multimeter Agilent 34401A $/N MY44005560, 12 inch Brusi&Kjner 4180 144 +0.50 *3.0%
5. Pressure Transmitter Vaisala PTB202AD $/N T0650001. Note: 1. Noadjustment.
6. Audio Analyzer Keithley 2015-P S/N 4106495, 2. The calibrator pressure correction was not included.
7. Condenser Microphone Bruel&Kijaer 4180 S/N 2889871, 3. The microphone volume correction was not included.

Calibration Procedure: CP-102-04 based on IEC 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 (FEEL), 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 anly, Date of Calibration  : 28 Apr. 2022
Date of Issue : 28 Apr. 2022
Date of Receipt : 22 Apr. 2022 Exid oi‘Ccrliﬁcérc

Date of Calibration ;28 Apr. 2022

The results relate oty to the Items tested/ealibrated or value assfgned
Advertising the Report/Certificate and publicity of the results sxcept in full are prohibited Unless written permision |s ohitained fram the sovetnor of TISTR,

The resuits relate only 1o the tems tested/calibrated of value assignad
Adhvertising the Report/Cartificate and publicity of the results except in full are prohibited untess wiitten permission Is btainad from the governor of TISTR,




NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP.  44/0864

Request No. 21-64/0776

CALIBRATION CERTIFICATE
Submitted by : 5.P.S. Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
=
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature 1(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 8/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

Tha results relate only to the items tested/calibrated or value assigned.
Achvertising the Report/Certificate and publicity of the results except in full are prohibited unless whtten permission is ebtained from the governar of TISTH

nnTISTR

NSC-TISE-TIS 17025
CALIBEATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

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 Qutput of Unit Under Test =94 dB re 20itPa at 1000 Hz

Acoustic Output in dB re 201Pa, 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) TEC60942:2003 Class |
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 i

Calibrated by :

Date of Calibration

o 18 Aug. 2021
1 23 Aug. 2021

Date of Issue
End of Certificate _ 2/2

The results relate only to the jterms tested/calibrated or vatue assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibitad unless witten permission is obitained from the sovemar of TISTR,
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Noise B_005/22
Nuise [L_064/22
Sound Level Meter Calibration Report
P Sound Level Meter Calibration Report
Acoustic Calibrator Tratiu Calibr Data
Acoustic Calibrator
Brand ACO Nambe AC 03/56
[ | o [ J Brand | ACO | Number [ AC 03756 |
Model 2127 Seial No. 130006
| | [ | Maodel | 2127 | Serial No. | 130006 |
Calibration Runge | 94 B, 1000 He | Last Calibration | 15 May 2021 | Cutbrotion Ronge | 94 dB, 1000 Hz | Last Calibration | 15 May 2021 |
e Dute [ 15 May 2022 | Due Date | 15 Muy 2022 |

Calibration Duta

Calibration Data

Sound Level Meter Data Caulibration Data
Soand Level Meter Data Calibration Datay
Actual Reading [dD]
SLM No. Brand Whmdel Serdal No. Trate Actual Keading [dB]
Before Adjustment Alter Adjustment SLAT No. Brand Model Serial No. Trate
Before Adjustment After Adjustment
ACO-BO5 ACD s238 00142002 09 Junvary 2022 94.0 a4.0
NL 21-B13 RION NL-21 NOSI2EE0 Q7 February 2022 84,1 94.0
ACO-1324 ACO B236 00182005 08 January 2022 3.9 94.0 .
ACO-BOS ACO 82386 00142002 07 February 2022 94.0 94.0
Acoustic Cerfified Vilue @ Thailand Institute of Svientific and Technolugical Research (TISTR) 93.96 + 0.40 Al
— Acoustic Certified Valoe © Thailand Institute of Scientific and Technological R b (TISTR) 03.06 + 0.40 4B
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Noise B_158,/22 Noise B_205/22
Sound Level Meter Calibration Report Sound Level Meter Calibration Report
Avoustic Calibrator Thata Avoustic Calibrator Data
Brand | ACO ] Number [ praTy ] i [ ACO | Number [ AC 03/56 |
Madel | 2127 Il Seriual No. [ 130008 B Model [ 2127 ] Serial No. | 130006 ]
Calibration Range | 94 4k, 1000 Hy | Lust Calibration | 15 May 2021 | Calibration Range | 94 dB, 1000 Hz | Lust Calibration | 15 May 2021 |
Due Date | 15 May 2022 ] Due Date | 15 May 2022 |
Calibration Data Calibration Data
Sound Level Meter Data Calibration Dita Sound Level Meter Data Calibration Data
Actual Reading [ Actual Reading [dB]
SLM Na. Beand Model Serial Na. Dte Ll SLM No. Brand Model Serial No. Date :
Before Adjustment After Adjustment Before Adjustment After Adjustment
ACO-B14 ACO 6236 00172034 20 March 2022 93.9 94.0 ACD-BOS ACO 6236 00142002 19 April 2022 929 94.0
ACO-B24 ACO 6236 00182005 20 March 2022 93.9 84.0 ACO-B24 ACO 6238 00182005 19 Apiil 2022 93.9 34.0
Acoustic Certifled Value © Thalland Institute of Scientific and Technolopical Research ( TISTR) 93.96 + 0.40 dB Acoustic Certified Value © Thaitand Institute of Scientific and Technologieal Research (TISTR) 93.96 + 0.40 dB
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* : 7 Soi Paghobyothin 24, Phahotyothin Rd.. Jompol. Chatuchak. Bangkok 10500
%'-nwﬂ&” T (B2} Fax ; (862) Emai
Noise 256,22
Sound Level Meter Calibration Report
Acoustic Calibrator Duta
Brand | RION [ Numbor: | AC 02/40 |
Model | NC-7T3 | Serial No. [ 10727909 |
Culibration Range | 94 dB, 1000 Iic | Last Calibration | 16 August 2021 |
Due Date [ 18 August 2022 |
Calibration Dta
Sound Level Meter Data Calibrution Data
Actual Reading [dB]
SLM No. Brand Model Seriul No. Date
Before Adjustment Alter Adjustment
ACO-B14 ACO 6236 00172034 17 May 2022 93.9 94.0
ACO-B31 ACO 6236 00152013 17 May 2022 93.9 34.0
Acoustie Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.88 + 0.40 diy

5 £
g = S.P.S. CONSULTING SERVICE CO., LTD.
% 7 Tudu 24 o RN AT 10500
%‘ 7 Soi Praholyothin 24, Phaholyathin Ra.. Jompol. Chatuchak: Bangkok 10800
IM Tel : (662} 539437072, Fax : (662) 513-4221. E-mail ; saleffspecon com.. Wi spScon.com
Noise B_370/22
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand [ ACO | Number | AC 03/56 |
Model [ 2127 | Serial No. | 130006 |
Calibration Range r 94 4B, 1000 Ife | Lust Calibeation | 28 April 2022 ,
Due Date | 28 April 2023 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Bruml Medet Serial No. Dhae
Before Adjustment After Adjustment
ACO-B14 ACO 6236 00172034 20 June 2022 94.0 94.0
ACO-B24 ACO 6236 00182005 20 June 2022 93.9 4.0
Acoustic Certified Value : Thailand Institute of and T ical B h ( TISTR) 93.93 + 0.10 4B
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3 K

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

P “
—

A

A
aty b

Cert.No.:
Page.:

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

{ ) Warakorn Lerngagtrakul

Issue Date :

pH Meter

HANNA

HI 3512

08685754

Used ltem

14 September 2021
16 September 2021
2109-0508WN-1

5.P.S. Consulting Service Co.,Ltd.
7 Phaholyothin 24, Phaholyothin Road,
Jompol, Chatuchak, Bangkok10900

(25 £ 2.5) °C

(50 + 15) %

In - house method :

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

22 September 2021

The Uncertainties are for a confidence probability of approximately 95%

This cenificate may not be reproduced ather than in full, except with the prios written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

NSC-TISK-TISI7025
CALIBRATION 0008

21CH1216 |

1of2

&

A 0032410

Condition of this calibration result
1. Reference Standard Instrument : -

Instrument
1) Document Process Calibrator

Serial No.
46530031

ID No.

130RC098

Cert. No.: 21CH1216
Page.: 20f2
Cert. No. Due Date
20E3666 14 Oct 2021

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

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

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 754028 28 June 2023
pH 6.985 CPA chem 725927 12 Jan 2022
pH 10.015 CPA chem 761018 02 Aug 2022
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH mV mV pH (V) a
pH Meter 4.000 177.48 177.9 4.000 0.058 2.00
SIN.: 08685754 7.000 0.00 0.4 7.000 0.058 2.00
10.000 -177.48 -177.2 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) (&) k
pH Electrode 4.008 4.008 169.2 0.0046 2.00
S/N.: 061416CM 6.985 6.985 -4.4 0.0075 2.00
10.015 10.013 -178.9 0.013 2.05

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-

a 1072797
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
1A

% CertNo.: 21TW101
N Page.: 1 of 2 1
Certificate of Testing
4 Equipment : DO Meter

= Manufacturer : YSI
% Model : 5000-230V

1 Serial No. : 158100751
% ID No. : & ;
I Received Date : 28 April 2021

A Test Date : 30 April 2021

\ Reference : 2104-0741WN-1

“ Submitted by : S.P.S. Consulting Service Co.,Ltd.
N 7 Soi Phaholyothin 24, Phaholyothin Rd.,

Jompel, Chatuchak, Bangkok 10900
Laboratory Condition : Temperature (25+5)°C

") Humidity (50 +20) %
i Test Procedure : In - house method : CP-CHZ v,
N by Comparison Technique with Azide Modification Method [
?‘ Tested by : 4,;;
% 3.
it Approved by : W,
1Y
7 3l

:' (/ ) Malee Butkruea A

( ) Saithip Meangmai

“ () Warakorn Lerngagtrakul -
A Issue Date : 7 May 2021 f
K
[ :.J

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) (mgiL) (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

Cert.No.: 22TW88
Page.: 2 of 2

Condition of this result of calibration
Cert.No.: 22TW98 :
Page.: 1 of 2 (q 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

Equisment:: DO Meter Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
Marifacturey: sl 2) Balance 1126143764  140RC004 21MM430 21 Sep 2022
Matal OO . Standard Material :-
Serial No. : 158100751 Material Manufacturer Lot.No. Assay
ID No. : = Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 20 April 2022
: Dissolved O M j th Air 100

Test Date : 21 April 2022 Result ssolv xygen Meter Adjustment Wi r %
Rifaransas 2204-0429WC-1 Dissolved Oxygen Probe No.: 14J100195
Submitted by : S.P.S. Consulting Service Co.,Ltd. Titration Method DO Meter

7 Phaholyothin 24, Phaholyothin Road., e N caitaion ke - Standard Deviation

Jompol, Chatuchak, Bangkok 10800 (Azide Modification Method) "9
Laboratory Condition : Temperature (25+5)°C (mg/L) (mg/L) (mgfL)

Humidity (50  20) % 844 o664
Test Procedure : In - house method : CP-CH9 8.12 i X

by Comparison Technique with Azide Modification Method

Tested by :
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
Approved by : 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

{ /) Malee Butkruea
() Saithip Meangmai

( ) Warakomn Lerngagtrakul

Issue Date :

25 April 2022
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CERTIFICATE No : 21M3167
REFERENCE No : 60627-3

PAGE: 1 OF 2

Certificate of Calibration
EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS
MODEL : BSA2248-CW
SERIAL No : 36591843
1D No H BA 09/61
CONDITION AS RECEIVED  : USED ITEM
SUBMITTED BY S.P.S. CONSULTING SERVICE CQ., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD,,
JOMPOL, CHATUCHAK., BANGKOK 10900
CALIBRATED BY H
CALIBRATION DATE : 19-Mar-21
APPROVED BY :
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
QUALITYCﬁLIB‘RAI‘}GN CO., LTD.

F-GO10 REV 02

UALITY CALIBRATION CO..LTD.

CERTIEICATE No : 21M3167 PAGE :20F2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL : BSA224S-CW

MANUFACTURER : SARTORIUS SIN : 36591843

1D No : BA 09/61 RECEIVED DATE : 19-Mar-21

AIR PRESSURE : 1009mbar = 1mbar CALIBRATION DATE 19-Mar-21

AMBIENT TEMPERATURE  : 24°C1°C RELATIVE HUMIDITY 52 9%RH = 10% RH
NDITION OF SULTS OF CALIB

oy

_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,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 €02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-I-349 M21032358 26-Mar-23

e

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 1S 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 200 g WAS 0.000045 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

i

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
50 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
200.0 199.9997 0.0003 0,00032
5. OFF CENTER LOADING ERROR =
u 3 POINT READING (g}
1 100.0000
3N\ 4 2 100.0000
4 3 100.0001
2 5 4 100.0000
NS 5 99,9999
OFF-CENTER LO
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE, CUSTOMER'S PLACE AT

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A ST ABD UNCERT!
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CDN'FB)ENCB APPROXIMA'I'EI..Y 95%.




UALITY CALIBRATION CO.,LTD. S, : QUALITY CALIBRATION CO.,LTD.

"E" el 'a\:e CMEHT&T%’JNW;
CERTIFICATE No | 22M2569 PAGE {1 0F2 CERTIFICATE No : 22M2569 PAGE :20F 2
REFERENCE No : 64386-3 )
Certificate of Calibration Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : BSA2248-CW
A _ L MANUFACTURER : SARTORIUS SIN : 36591843,
EQUIPMENT : DIGITAL BALANCE 1D No. i BA09/] RECEIVED DATE i 1-Mar22
AIR PRESSURE : : 1008mbar = Tmbar CALIBRATION DATE  : bl=Mar-22 .
MANUFACTURER : SARTGRIU‘S | AMBIENT TEMPERATURE o IV EEIC RELATWE HUMID]T\' = 51 9%RH £ 10% RH
n | CONDITION OF THIS RESULTS OF CA )
| I. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
MODEL . BSA2248-CW

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
SERIAL No : 36591843 MEASUREMENTS, LINEARITY WAS MEASURED COVERING 10 POINTS, E\?EN'LY_ 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.

ID No £ BA 09/61 2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
CONDITION AS RECEIVED USED ITEM 1} STANDARD WEIGHT SET E2 QK-I-151 Co2210415 09-Feb-23
3, THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
SUBMITTED BY 2 S.P.S. CONSULTING SERVICE CO., LTD. 5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD., - NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
JOMPOL, CHATUCHAK, BANGKOK 10900

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION ; NORMAL

3. REPEATABILITY OF READING AT 200 ¢ 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 (.5000 0.0000 0.000079
CALIBRATED BY 1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
- 5.00 5.0000 0.0000 0000081
CALIBRATION DATE : !1-Mar-22 10,00 10,0000 0.0000 0.000084
20.00 20,0000 (.0000 0.000089
50.00 50.0000 0.0000 0.00011
100.00 100.0000 0.0000 0.00019
| 200,00 199,9999 0.0001 0.00032
3. OFF CENTER LOADING ERROR
POINT READING (g)
APPROVED BY g i 99,9999
3N 8 2 99,9999
: 3 100.0000
2 5 :
ISSUED DATE : 17-Mar-22 C : 333333
] o ; : QFF-CENTER LOADING 0.0001
RECEIVED DATE 3 11-Mar-22 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%,

LA b S BRI ALY bk AN

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

F-GO10 REV 02




Certificate No. : AD2108-008-0001

MIRACLE INTERNATIONAL TECHNOLOGY CO..LTD — ¢ Ambigit Tompeusss  (@52°C

Relative Humidity : (50 + 15)%RH

* 9 o - : Calibration Setting Indicating M d M ed Overall
Temperature Temperature Temperature Stability' Uniformity” Variation®

CALIBRATION CERTIFICATE g ' ¢C) “C) “0) ¢C) “C) C)

Certificate No. : AD2108-008-00(1
Date Issued : 16-Aug-21

380 380 380 1.03 1.51 2.60

Customer : S.P.S, CONSULTING SERVICE CO., LTD. = Calibration
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol. Chatuchak, < - Temperature (°C)
Bangkok 10900 - No. 1 No.2 No. 3 No. 4 No. 5
__ 380.46 380.79 380.65 380.83 380.53
Egquipment : Block Digestion (Gerhardt, TR) - No. 6 No. 7 No. 8 No. 9 No. 10
380.57 379.82 380.26 379.62 380.52
: No. 11 No. 12 No. 13 No. 14 No. 15
Model S = 38036 380.53 380.47 380.73 38035
Serial No. : 4061832 : No.16  No.17  No.18  No.19  No.20

1D No./Tag No. K1 01/43 : - 380.23 379.61 379.71 380.50 380.77
Date Received : D6-Aug-21 .

Date Calibrated 1 15-Aug-21

U nceﬂainty‘

Standard Reading (°C), Probe No. 8 is Reference Probe (£°C)

Manufacturer : Gerhardt

Without adjustment

- No. 1 No.6 | No.
Calibrated by t No.2 | No.7 | No.
— Ne. 3 No. 8 | No. Top view position

No. 4 No.9 | No.
No. 5 MNo. 10 | No.

Calibration Method or Calibration Procedure Used

In-house method : CP-49 base on TLAS G-20 by comparing against Standard Thermometer.
Measurement Standards Used & Traccabilitly :

This certificate is traccable to national standards, which realize the units of measurement according - . The International System of Units (SI) through
to the International System of Units (SI). MIT Certificate No. AD2108-085-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
LiS37011204, Due 02-Feb-22

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

coverage factor k =2, providing a level confidence approximately 95 percent. 2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

ed temp at the refi ¢ location which are observed al same time.

This certificate may not be reproduced other than in full except with the prior written approval of : : 3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

the Technical Manager, Miracle International Technology Company Limited. 7 : 4, The uncertainty of measurement is included temperature stability,

End of Certificate

Approved by :






