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Total Suspended Particlate

High Volume Air Sample Rec No. RO2,
RO6, R08, R10

Digital Balance

Sulful Dioxide

SO, Analyzer No. RO3, R04, R05,
RO6

SO, Analyzer No. RO3, R04, R05,
RO6

Nitrogen Dioxide

NO, Analyzer No. R02, R08, RO7,
R16

NO, Analyzer No. R02, R08, RO7,
R16

2. Qmmwmmﬂmnﬂa’aq

Total Suspended Particlate

Console No. R04, R05, R06
Pitot No. R38, R44, R54

Digital Balance

Carbon Monoxide

Persond Pump No. R09
Rotameter No. RO3

Oxides of Nitrogen Vacum Gauge Spectrophotometer
Sulful Dioxide Persond Pump No. R04 -
Rotameter No. R03
3. an1w1§1
Temperature - Thermometer
pH - pH Meter

Total Suspended Solids

Digital Balance

Total Dissolved Solids

Digital Balance

BOD,

BOD Analyzer

COD

COD Reactor

Grease & Oil

Digital Balance

4. STOULHE
L, 5 min, L, 1, L, 24 hr, L
Ldn’ LlO’ LQO’

‘max?

LATSLAULFENTUNIY

Acoustic Calibrator
Sound Level Meter No. ACO-R13,
R27, R30, R31, R33, R35

5. szauidaeluaoudsenauns
L, 8hr, L, 12 hr uaz L

‘max

Acoustic Calibrator
Sound Level Meter No. ACO- R40,
R41

6. szaudSinmdasazan

Noise Dose

Acoustic Calibrator
Sound Level Meter No. NMD-BO01,
B02, B17, B18

7. anysauludoudsznaums
WBGT

Digital Thermometer With Probe
NO. R05

RP/1061/22/JAN-JUN/CAL.ODT
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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 (ftJ/min) R®
BO1 BO1 09/02/2022 y = 1.25656x-7.443 0.998
BO2 BO2 0270272022 y = 1.075x+1.871 0.999
BO3 BO3 04/02/2022 y = 1.032x+1.126 0.997
BO4 BO4 04/02/2022 y = 1.158x-3.770 0.995
B0O5 BO5 02/02/2022 y = 1.199x-5.374 1.000
BO6 BO6 01/02/2022 y = 1.215x-6.623 0.995
BO7 BO7 01/02/2022 y = 1.142x-4.465 0.997
BO8 BO8 0270272022 y = 1.241x-8.074 0.999
B09 B09 0870272022 y = 1.206x-5.652 0.995
B10 B10 07/02/2022 y = 1.095x+0.184 0.998
B11 B11 1070272022 y = 1.099x-2.021 0.996
B12 B12 09/02/2022 y = 1.169x-3.784 1.000
B13 B13 03/02/2022 y =1.163x-4.662 0.996
B14 B14 07/02/2022 y = 1.169x-3.363 0.998
B15 B15 0370272022 y = 1.106x-1.273 0.998
B16 B16 09/02/2022 y = 1.218x-6.757 0.997
B17 B17 07/02/2022 y = 1.132x-1.890 0.998
B18 B18 1670272022 y = 1.239x-7.560 0.999
B19 B19 1670272022 y = 1.265x-8.934 0.997
B20 B20 030272022 y = 1.199x-6.304 0.998
B21 B21 1770272022 y = 1.120x-2.616 0.997
B22 B22 0870272022 y = 1.216x-6.597 0.995
B23 B23 0370272022 y = 1.139x-3.341 0.999
B24 B24 0370272022 y =1.126x-2.172 1.000
B25 B25 09/02/2022 y = 1.016x+2.185 0.996
B26 B26 04/02/2022 y = 1.122x-2.540 0.997
B27 B27 0870272022 y = 1.192x-6.584 0.997
B28 B28 04/02/2022 y = 1.254x-8.360 0.995
B29 B29 0270272022 y = 1.217x-6.791 0.996
B30 B30 04/02/2022 y = 1.162x-4.303 0.997
B31 B31 1670272022 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

~ f
Calibrated by : ~ Approved by : f \ j lf
T’haLk:naf MﬂumjltomﬂCTJ \ \ Ik g
v

(Mr.Phakhinai Khongkomnerd)

\\ (Mr. Peera Detudom)
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High Volume Air Sampler Calibration Report

(Mr.Phakhinai Khongkomnerd)

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 1670272022 y = 1.274x-9.241 0.999
B36 B36 1570272022 y = 1.132x-3.625 0.996
B37 B37 04/02/2022 y = 1.157x+2.640 0.999
B38 B38 15/02/2022 y = 1.1432x-2.720 0.999
B39 B39 07/02/2022 y = 1.256x-7.614 1.000
B40 B40 1570272022 y = 1.175x-4.385 0.998
B41 B41 07/02/2022 y = 1.133x-1.951 0.998
B42 B42 04/02/2022 y = 1.127x-1.985 1.000
B43 B43 1670272022 y = 1.089x+0.223 0.996
B44 B44 0370272022 y = 1.339x-11.636 0.997
RO1 RO1 0270272022 y = 1.196x-5.960 0.996
RO2 RO2 09/02/2022 y = 1.175x-5.572 1.000
RO3 RO3 02/02/2022 y = 1.187x-6.283 0.995
RO4 RO4 07/02/2022 y = 1.100x-1.352 0.997
RO5 RO5 09/02/2022 y = 1.238x-8.500 0.997
RO6 RO6 01/02/2022 y = 1.328x-11.118 0.996
RO7 RO7 07/02/2022 y = 1.039x+1.507 0.995
RO8 RO8 04/02/2022 y = 1.141x-3.942 0.997
RO9 RO9 01/02/2022 y = 1.192x-5.710 0.997
R10 R10 09/02/2022 y = 1.194x-5.807 1.000
R11 R11 01/02/2022 y = 1.054x+0.098 0.996
R12 R12 04/02/2022 y = 1.171x-5.349 0.996
R13 R13 04/02/2022 y = 1.114x-1.755 0.999
R14 R14 07/02/2022 y = 1.100x-0.965 0.997
R15 R15 1470272022 y = 1.047x+1.073 0.995
R16 R16 09/02/2022 y = 1.129x-3.642 0.999
R17 R17 0370272022 y = 1.198x-5.739 1.000
R18 R18 0270272022 y = 1.268x-9.241 0.998
R19 R19 0370272022 y = 1.216x-5.626 0.999
R20 R20 01/02/2022 y = 1.197x-5.676 0.997

Calibrated by : ) Approved by : / d\\ ['/\’ B \J Il'f_‘.-

Yholﬁl\ihaf Hﬂuﬂajlto\-«.ﬂffa’[ i\w \\' ﬁz@?
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(Mr. Peera Detudom)
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CALIBRATION REPORT
S[)2 FLUORESCENT ANALYZER
DATE : 20 March 2022 BRAND : API MODEL : 100E
NO. 80, -R03 SERIAL NO. 3488
Calibrator (Dilution System)
Brund T API Model 1700
Last Cal. Date : 05 August 2021 Serial No. : 911
Reference Standard Gas
Standard Gas ! Sulphur Dioxide (S0 ) Cylinder No. : ADDB14SK
Certified Date : 21 June 2021 IExpired Date : 21 June 2023 Cylinder Cone. : 50.0 ppm
CALIBRATING CONDITION
Pressure 1011 mimbar Temp. 24.6 °C % RH 49
CALIBRATION SETTING
Spun Initial Reading (Before Adj.),PPB * Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response #Dif Analyzer Response Slope
Zero 0 0.11 = ] =
S0, Spun 400.0 3499.8 -0.050 400.0 1.006
API Model 100E SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 200 FFB 0-500
SAMPLE PRESS 28.6 in-Hg 25-35
SAMPLE FLOW 659 ce/min 650 = 10%
PMT 103.0 mY —-20-150 with Zero Air
UV LAMP 3010.4 mVy 1000-4900
STR. LGT 61.7 PPB <100
DRK PMT 63.2 mV -50 - 200
DRK LMP 58.0 mV -50 - 200
HVPS 674 v 550-900 constant
DCPS 2528 mV 2500 + 200
RCELL TEMP 50.1 o a0 £1
BOX TEMP 29.3 o] 5-40
PMT TEMP 7.4 % 720
SO? Span Conc 400 PPB 20-20,000
50, Slope 1.008 = 1.0 = 0.3
S0, Offset 22.1 mV <250
Stability at Zero 0.1 PFB <0.2
Stubility ut Span 0.2 PPB 0.59 of reading {above 50 ppb)
—_——————

Calibrated by @ Pk“'hlﬂ\mai M’lUI’\I‘hLOm W‘ﬂfﬂ- Approved by @
7

{Mr.Phakhinai Khongkomnerd) \ (Mr.Peera Detudom)
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CALIBRATION REPORT

S0 FLUORESCENT ANALYZER

Calibrated by ! ?L\u Um e Ur\cmq knrrmeni

(Mr.Phakhinai Khongkomnerd)

Approved by :

DATE : 20 March 2022 BRAND : API MODEL : 100E
NO. S0 -RO4 SERIAL NO. 3489
Calibrator (Dilution System)
Brand L APL Movlel 1700
Last Cal. Date : 05 August 2021 Serial No, 1911
Reference Standard Gas
Standard Gas : Sulphur Dioxide (50 ) Cylinder No. 1 ADDS14SK
Certified Date : 21 June 2021 [Expi.rcd Date : 21 June 2029 Cylinder Cone., : 50.0 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.8 i &4 % RH 49
CALIBRATION SETTING
Spun Initial Reading (Before Adj.),PPB Final Reading (After Adj.).PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 - 0 -
S(}u Spun 400.0 399.7 -0.075 400.0 1.004
API Model 100E SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.7 in-Hg 25-35
SAMPLE FLOW 655 ce/min 650 = 10%
PMT 103.4 mV -20-150 with Zero Air
Uv LAMP 3019.3 mV 1000-4900
STR. LGT 61.9 PPB <100
DRK PMT 63.4 mV -50 - 200
DRK LMP 58.1 my -50 - 200
HVPS 669 v 550-900 constant
DCPS 2520 mY 2500 = 200
RCELL TEMP 50.5 °c 50 =1
BOX TEMP 29.1 e B 5-40
PMT TEMP 7.2 °C 720
S0, Span Conc 400 PPB 20-20,000
SD: Slope 1.004 - 1.0 + 0.3
S0, Offset 22.0 mV <250
Stubility at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 pph}

¢

“ (Mr.Peera Detudom)
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CALIBRATION REPORT
SO-: FLUORESCENT ANALYZER
DATE : 20 Murch 2022 BRAND : APl MODEL : 100E
NO. 50_:-R05 SERIAL NO. 3490
Calibrator (Dilution System)
Brand T API Muodel . 700
Last Cal. Date : 05 August 2021 Serial No. w511
Reference Standard Gas
Standard Gas ! Sulphur Dioxide (SO ) Cylinder No. 1 ADDB14SK
Certified Dute : 21 June 2021 ]E.\;pircd Date © 21 June 2029 Cylinder Cone. 1 50.0 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.8 & % RH 49
CALIBRATION SETTING
Spun Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 26 Dif Analyzer Response Slope
Zero 0 0.10 = 0 =
S0, Span 400.0 400.2 0.050 400.0 1.012
API Model 100F SO, Analyzer Check list
Test Values Observed Yalue Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.4 in-Hg 25-35
SAMPLE FLOW 653 co/min 650 = 109
PMT 103.1 my -20-150 with Zero Air
UV LAMP 2998.4 my 1000-4900
STR. LGT 61.4 PPB <100
DRK PMT 62.9 mV -50 - 200
DRK LMP 877 mV -850 - 200
HVPS 671 v 550-900 constant
DCPS 2518 mV 2500 + 200
RCELL TEMP 50.3 € 50 =1
BOX TEMP 29.2 9L 5-40
PMT TEMP 7.0 o 7+2.0
SO, Span Conc 400 PPB 20-20,000
50, Slope 1.012 - 1.0 £ 0.3
SD: Offset 21.8 mV <250
Stability at Zero 0.1 PPB <0.2
Stubility at Spun 0.59 of reading (above 50 ppb)

Calibrated by : P‘Qﬂ-l’f.‘\l n(',!.“! k\’\c)ﬂq }ﬁo'mn@‘!’f/l» Approved by : .

(Mr.Phakhinai Khongkomnerd) \] (Mr.Peera Detudom)
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CALIBRATION REPORT
SOﬂ FLUORESCENT ANALYZER
DATE : 20 March 2022 BRAND : API MODEL : 100E
NO. S0,-R05 SERIAL NO. 066
Calibrator (Dilution System)
Brand I API Model 700
Last Cal. Date : 05 August 2021 Serial No. 1911

Reference Standard Gas

Standard Gas

: Sulphur Dioxide (SO )

Cylinder No.

1 AD008145K

Certified Date

: 21 June 2021

| Expired Date

+ 21 June 2029

Cylinder Conc.

: 50.0 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.6 oC % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %6 Dif Analyzer Response Slope
Zero 0 0.11 = 0 >
SO, Span 400.0 400.3 0.075 400.0 1.014
API Model 100E SO_ Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPE 0-500
SAMPLE PRESS 28.5 in-Hg 256-35
SAMPLE FLOW 657 cc/min 650 = 109%
PMT 102.9 mV -20-150 with Zero Air
UV LAMP 3022.1 mV 1000-4900
STR. LGT 61.5 FPB <100
DRK PMT 63.1 mV -50 - 200
DRK LMP 37.8 mV -50 - 200
HVPS 673 v 550-800 constant
DCPS 2517 mV 2500 = 200
RCELL TEMP 50.2 o 50 £ 1
BOX TEMP 29.4 °C 5-40
PMT TEMP i) °C Tx20
S0, Span Conc 400 PPB 20-20,000
SO, Slope 1.014 - 1.0 = 0.3
S0, Offset 99.9 mV <2560
Stability at Zero 0.1 FFB <0.2
Stability at Span 0.2 FPB 0.5% of reading (above 50 pph)

Calibrated by le,uxi n@,i ermﬁ'l;, JLUm-nQu‘OR

(Mr.Phakhinai Khongkomnerd)

Approved by @

A

“ (Mr.Peera Detudom )




_ UM (B W.18d. ARUTRIN (B TIE Mfia

L=
Z £ 8.P.S. CONSULTING SERVICE CO., LTD.
g % 7 sauwnalodu 24 ouunkaluiy wa08wWa 1LAIATNT NTINNY 10800
%z & 7 S0 Phaholyotmin 24, Phanolyothin Bd.. Jompol, Chatuchak, Banghok 10900

gy TN
h ﬁﬂu’!ﬁeA Tel ; {662} 939-4370-72. Fax | (662) 513-4221, E-mail : sale@spscon.com.. wWwwW.spscon.com

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO2 / N()\_ ANALYZER

DATE : 20 March 2022 BRAND : API MODEL : 200E
NO. NOX-RO8 SERIAL NO. 243
Calibrator (Dilution System)
Brand T API Model : 700
Last Cal. Date : 05 August 2021 Serial No. 1911
Reference Standard Gas

Standard Gas ; Nitric Oxide (NO) Cylinder No. : ADO9175K
Certified Date 0 01 June 2020 I Expired Date 1 01 June 2022 Cylinder Cone. 1 49.9 ppm

CALIBRATING CONDITION

e — = awwTS
|] |
Pressure 1011 mmbar Temp. 24.6 |

QL‘

T — 1
% RH | 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response s Dif Analyzer Response Slope
Zero o0 0.10 - 0 -
NO Span 400 400.1 0.025 400.0 1.008
NO_ Span 400 400.2 0.050 400.0 1.010
API Model 200E N'ﬂ_‘ Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 507 ce/min 500 £+ 50
OZONE FLOW 78 cc/min 80 + 15
PMT 103.1 mV -20 - 150
AZERO 94.0 mV -20 - 150
HVPS 872 V 420 - 900 constant
RCELL TEMP 50.3 € 50=1
BOX TEMP 29.5 ’c 8 - 48
PMT TEMP 7.4 “C 72
MOLY TEMP 314.7 °c 315 %5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NO Span Cone 400 FPB 20 - 20,000
NO_ Span Cone 400 PPB 20 - 20,000
NO Slope 1.008 = 1.0 = 0.3
NO.\ Slope 1.010 - 1.0 £ 0.3
NO Offset 1.3 mV -20 to +150
NO_ Offset 0.9 mV -20 10 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 FPB < 2 ppb @ 400 ppb span gas

Calibrated by

Phak by nad Hnw“ng\)coméﬂcl

{ Mr.Phakhinai Khongkomnerd )

Approved by

‘ (Mr.Peera Detudom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / Nl:)2 / NO_ANALYZER

DATE : 20 March 2022 BRAND : API MODEL : 200E
NO. NOX-RO7 SERTAL NO. 4468
Calibrator (Dilution System)
Brand ! API Model 1 700
Last Cal. Date : 05 August 2021 Serial No. + 311
Reference Standard Gas
Standard Gas : Nitrie Oxide (NO) Cylinder No. 1 ADD91T7SK
Certified Date 1 01 June 2020 I Expired Date : 01 June 2022 Cylinder Conc. 1 49.9 ppm
CALIBRATING CONDITION
= T T = =_a
Pressure 1011 " mmbar Temp. 24.6 L & % RH 49 I
L eE

CALIBRATION SETTING

Span Initia] Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response s Dif Analyzer Response Slope
Zero 0 0.11 = 0 -
NO Span 400 400.2 0.050 400.0 1.008
NOX Span 400 400.3 0.075 400.0 1.012
API Model 200K NO Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 511 ce/min 500 % 50
OZONE FLOW 79 ce/min 80 £ 15
PMT 103.4 mV -20 - 150
AZERO 94.3 mV -20 - 150
HVPS 675 Vv 420 - 900 constant
RCELL TEMP 50.1 ‘c 50=x1
BOX TEMP 29.3 ‘c 8 - 48
PMT TEMP 7ig ¢ T2
MOLY TEMP 315.2 %L 315 x5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Cone 400 FFB 20 - 20,000
NOK Span Cone 400 FPPB 20 - 20,000
NO Slope 1.008 - 1.0 = 0.3
NO_ Slope 1.012 . 1.0 =03
NO Offset 1.6 mV -20 to +150
NO_ Offset 1.0 mV -20 10 150
Stability ar Zero 01 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

?H;JL L\i el ,i(won5)aom lr!iTt:Jﬁ

(Mr.Phakhinai Khongkomnerd )

Approved by

\ (Mr.Peera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO2 / NO¥ ANALYZER
DATE : 20 March 2022 BRAND : API MODEL |l 200E
NO. NOX-R0O2 SERIAL NO. |ﬂ 2285
Calibrator (Dilution System)
Brand T API Model 1 700
Last Cal. Dare : 05 August 2021 Serial No. ;911
Reference Standard Gas
Standard Gas : Nitrie Oxide (NO) Cylinder No. : AQD917SK
Certified Date : 01 June 2020 lExpired Date : 01 June 2022 Cylinder Cone. : 49.9 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar

Temp.

% RH

CALIBRATION SETTING

Span Initial Reading (Befors Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 - 0 =
NO Span 400 399.9 -0.025 400.0 1.004
NO_ Span 400 400.3 0.075 400.0 1.009
API Model 200E N”x Analyzer Check List
Test Values Ohserved Value Units Nominal Range
RANGE a00 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 504 cc/min 500 + 50
OZONE FLOW 78 cc/min 80 = 15
PMT 103.0 mV -20 - 150
AZERO 04.2 mV -20 - 150
HVPS 669 v 420 - 900 constant
RCELL TEMP 50.2 g 50 * 1
BOX TEMP 29.1 e 8 - 48
PMT TEMP 7.0 °c Tx2
MOLY TEMP 315.3 i 315 =5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NUX Spun Cenc 400 FFB 20 - 20,000
NO Slope 1.004 - 1008
NO_ Slope 1.009 = 1.0 = 0.3
NO Offser 1.1 mV -20 to +150
NO_‘_ Offset 0.7 mV -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Spun 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

Phale hinai H\om Lo‘m‘neﬂi

L2
(Mr.Phakhinai Khongkomnerd )

Approved by

TV .

\ (Mr.Peera Detudom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO_ / NO_ANALYZER

DATE : 20 March 2022 BRAND : API MODEL : 200E
NO, NOX-B186 SERIAL NO, 249
Calibrator {Dilution System)
Brand D API Model : 700
Last Cal. Date 1 05 August 2021 Serial No. 911
Reference Standard Gas

Standard Gas . Nitric Oxide (NO) Cylinder No. : AQD917SK
Certified Date 1 01 June 2020 l Expired Date 01 June 2022 Cylinder Conc. 1 49.9 ppm

CALIBRATING CONDITION

Pressure 1011 mimbar

Temp.

24.6 °C

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9% Dif Analyzer Response Slope
Zero 0 -0.10 - 0 =
NO Span 400 399.6 -0.100 400.0 1.002
NO, Span 400 399.8 -0.050 400.0 1.005
API Model 200E N()x Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 509 ce/min 500 = 50
OZONE FLOW 79 cc/min BO £+ 15
PMT 103.2 my -20 - 150
AZERO 93.9 mV -20 - 150
HVPS BT1 A% 420 - 500 constant
RCELL TEMP 50.5 °c 50 £ 1
BOX TEMP 29.4 ' 8 - 48
PMT TEMP 7.8 k(e 7%2
MOLY TEMP 314.9 °c 315 £5
RCELL PRESS 8.4 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 23 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO, Span Cone 400 PPB 20 - 20,000
NO Slope 1.002 - 1.0 £ 0.3
NO_ Slope 1.005 - 1.0 + 0.3
NO Offset 1.0 mV =20 to +150
NOX Offset 0.6 mV -20 to 150
Stability ar Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB = 2 ppb @ 400 ppb span gas

Calibrated by P"U—LL\\MI k\\m Lom'né’wﬁ

{ Mr.Phakhinai Khongkomnerd)

Approved by

\

(Mr.Peera Detudom)
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Console Calibration Report
Calibration Method Critical Orifices
Calibration Data
Console Data Calibration Data
No. Serial No. Date y AH@ (mmHzO)
BO1 1563 0270372022 0.998 50.11
BO2 8002514 0270372022 0.996 49.25
BO3 1503016 0370372022 0.998 50.20
BO4 00006659 0370372022 1.005 49.64
BO5 00007428 0370372022 1.002 49.80
RO1 1561 02/03/2022 1.003 50.18
RO2 8002513 0370372022 0.999 49.38
RO3 1570 04/03/2022 1.003 49.14
RO4 8002519 04/03/2022 0.999 49.52
RO5 1503015 0170372022 1.007 50.08
Remark :  Accept Value of y (test) is 0.97 <y <1.03
Accept Value of AH@ (test) is 46.7 + 6.4 (mmHZO)
-y f

Calibrated by :

Phal‘vk;haf

}‘Qnu nekowne

(Mr. Phakhinai

Khon gko\'r)nnerd)

J Approved by :

NG )
( ]/ —
n\,m) \ ZJ Jt;,m

\\ (Mr. Peera Detudom)
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Pitot Tube Calibration Report

Calibration Method

Standard Pitot Tube

Calibration Data

Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B
B03 S 0.99 01/02/2022 0.83 0.84
B04 S 0.99 02/02/2022 0.84 0.84
BO05 S 0.99 01/02/2022 0.84 0.84
B07 S 0.99 01/02/2022 0.84 0.84
B08 S 0.99 01/02/2022 0.84 0.85
B09 S 0.99 02/02/2022 0.84 0.84
B11 S 0.99 02/02/2022 0.83 0.84
Bl6 S 0.99 02/02/2022 0.83 0.84
B18 S 0.99 03/02/2022 0.84 0.84
B19 S 0.99 03/02/2022 0.85 0.84
B21 S 0.99 02/02/2022 0.84 0.84
B24 S 0.99 04/02/2022 0.85 0.84
B27 S 0.99 04/02/2022 0.84 0.84
B30 S 0.99 04/02/2022 0.84 0.84
B31 S 0.99 02/02/2022 0.83 0.84
B33 S 0.99 02/02/2022 0.84 0.84
B35 S 0.99 03/02/2022 0.84 0.84
Remark : Accept value of Cp (test) is 0.84 +0.01
S ) I;'"-
~ / l ]
Calibrated by : T"hal(}.; th Hq . ymle.mﬁJ Approved by : \ e \ \ oA, > k:v‘m
(Mr.Phakhinai Khongkomnehrjd) \\ (Mr. Peera Detudom)
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N 136164
Environmental Conditions
Temperature 25 + 3 °c
Pressure 1010 t 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?
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 0570172022 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 0670172022 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 0670172022 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 5056975 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 1370172022 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 1370172022 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 1370172022 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 1370172022 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 1370172022 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
B79 SKC 224-PCXR3 510920 12/01/2022 1,000 1,500 2,000 994 1,493 1,994 0.999x - 4.304 1.000
Calibrated by : Approved by :

Pha“’l;hal Mw ch\‘LOHﬂCYJ

(Mr.Phakhinai Khongkomnerd)
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N 136164
Environmental Conditions
Temperature 25 + 3 °c
Pressure 1010 t 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?
RO1 SKC 224-PCXR4 602467 0670172022 1,000 1,500 2,000 995 1,505 2,002 1.017x — 33.519 0.999
RO2 SKC 224-PCXR4 626450 06/01/2022 1,000 2,000 3,000 999 1,498 1,994 0.994x + 4.132 1.000
RO3 SKC 224-PCXR4 691592 0670172022 1,000 1,500 2,000 1,003 1,500 2,004 1.013x — 23.436 0.999
RO4 SKC 224-PCXR4 691672 06/01/2022 1,000 1,500 2,000 996 1,493 1,995 1.000x - 5.153 1.000
RO5 SKC 224-PCXR4 798470 12/01/2022 1,000 1,500 2,000 994 1,506 2,000 1.015x — 31.632 0.999
RO6 SKC 224-PCXR4 798456 1270172022 1,000 1,500 2,000 993 1,497 1,993 1.000x — 5.496 1.000
RO7 SKC 224-PCXR4 798480 12/01/2022 1,000 1,500 2,000 995 1,493 1,993 0.999x - 6.070 1.000
RO8 SKC 224-PCXR4 883215 1270172022 1,000 1,500 2,000 1,002 1,501 2,004 1.014x - 25.235 0.999
RO9 SKC 224-PCXR4 034650 0670172022 1,000 1,500 2,000 991 1,504 2,002 1.019x — 37.567 0.999
R10 SKC 224-PCXR4 091765 06/01/2022 1,000 1,500 2,000 1,000 1,492 1,994 0.995x + 3.159 1.000
R11 SKC 224-PCXR4 091763 0670172022 1,000 1,500 2,000 1,001 1,501 2,002 1.013x — 24.082 0.999
R12 SKC 224-PCXR4 091568 1270172022 1,000 1,500 2,000 999 1,499 1,995 0.997x - 0.024 1.000
R13 SKC 224-PCXR4 091638 1270172022 1,000 1,500 2,000 1,000 1,498 1,993 0.992x + 8.280 1.000
R14 SKC 224-PCXR4 091764 12/01/2022 1,000 1,500 2,000 993 1,502 1,998 1.013x — 30.093 0.999
R15 SKC 224-PCXR8 529457 1270172022 1,000 1,500 2,000 1,002 1,500 2,005 1.013x — 23.915 0.999
R16 SKC 224-PCXR8 529643 12/01/2022 1,000 1,500 2,000 999 1,497 1,994 0.997x + 0.219 1.000
R17 SKC 224-PCXR8 529645 1270172022 1,000 1,500 2,000 996 1,507 2,000 1.013x — 28.545 0.999
R18 SKC 224-PCXR8 566756 12/01/2022 1,000 1,500 2,000 991 1,496 1,998 1.003x — 9.193 1.000
R19 SKC 224-PCXR8 566802 10/01/2022 1,000 1,500 2,000 1,003 1,500 2,003 1.011x - 21.306 0.999
R20 SKC 224-PCXR8 529089 10/01/2022 1,000 1,500 2,000 991 1,503 2,001 1.019x — 37.942 0.999
R21 SKC 224-PCXR8 665728 10/01/2022 1,000 1,500 2,000 999 1,496 1,998 0.998x - 1.376 1.000
R22 SKC 224-PCXR8 707444 07/01/2022 1,000 1,500 2,000 1,002 1,501 2,003 1.012x — 23.440 0.999
R23 SKC 224-PCXR8 761067 07/01/2022 1,000 1,500 2,000 998 1,494 1,992 0.992x + 6.270 1.000
R24 SKC 224-PCXR8 707893 10/01/2022 1,000 1,500 2,000 995 1,505 2,001 1.015x — 30.157 0.999
R25 SKC 224-PCXR8 761052 10/01/2022 1,000 1,500 2,000 998 1,500 1,994 0.995x + 4.519 1.000
R26 SKC 224-PCXR8 707956 10/01/2022 1,000 1,500 2,000 1,002 1,499 2,004 1.013x — 24.282 0.999
R27 SKC 224-PCXR8 707398 0570172022 1,000 1,500 2,000 996 1,503 2,001 1.014x - 29.522 0.999
R28 SKC 224-PCXR8 707481 0570172022 1,000 1,500 2,000 1,004 1,500 2,004 1.011x - 20.325 0.999
R29 SKC 224-PCXR8 707402 0570172022 1,000 1,500 2,000 1,003 1,493 1,991 0.991x + 9.245 1.000
R30 SKC 224-PCXR8 093811 0570172022 1,000 1,500 2,000 997 1,495 1,993 0.997x - 0.730 1.000
R31 SKC 224-PCXR8 093183 0570172022 1,000 1,500 2,000 1,000 1,500 2,001 1.013x - 25.087 0.999
R32 SKC 224-PCXR8 671950 0570172022 1,000 1,500 2,000 1,000 1,498 1,994 0.994x + 7.562 1.000
R33 SKC 224-PCXR4 626254 0570172022 1,000 1,500 2,000 992 1,502 2,000 1.017x - 35.697 0.999
R34 SKC 224-PCXR4 626131 0570172022 1,000 1,500 2,000 1,002 1,499 2,004 1.013x — 24.533 0.999
R35 SKC 224-PCXR8 707460 07/01/2022 1,000 1,500 2,000 999 1,496 1,995 0.996x + 3.275 1.000
R36 SKC 224-PCXR8 707446 07/01/2022 1,000 1,500 2,000 1,003 1,500 2,003 1.011x — 21.187 0.999
R37 SKC 224-PCXR8 707432 07/01/2022 1,000 1,500 2,000 999 1,499 1,998 0.998x + 0.044 1.000
R38 SKC 224-PCXR8 707349 07/01/2022 1,000 1,500 2,000 996 1,503 2,001 1.015x — 30.563 0.999
R39 SKC 224-PCXR8 761095 07/01/2022 1,000 1,500 2,000 998 1,494 1,995 0.995x + 1.599 1.000
Calibrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N:136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R®
H-RO1 Dwyer VFB-65 0570172022 500 1,000 2,000 502.4 997.7 1997.7 0.996x + 3.587 1.000
H-RO2 Dwyer VFB-65 0570172022 500 1,000 2,000 500.5 998.1 1995.7 0.992x + 7.068 1.000
H-RO3 Dwyer VFB-65 06/01/2022 500 1,000 2,000 497.1 994.3 1976.7 0.990x + 4.620 1.000
H-RO4 Dwyer VFB-65 06/01/2022 500 1,000 2,000 495.2 990.5 1995.3 1.001x - 7.907 1.000
H-RO5 Dwyer VFB-65 0670172022 500 1,000 2,000 495.3 999.3 1995.6 1.003x — 3.4893 1.000
H-RO6 Dwyer VFB-65 07/01/2022 500 1,000 2,000 493.0 1000.9 1990.9 0.996x + 1.905 1.000
Calibrated by : N Approved by : N \ \/
\thl& inal K}Hﬂml oMY, A uw,.\
(Mr.Phakhinai Khongkomnerd) \ (Mr. Peera Detudom)




Calibratech Co.,Ltd. NSoTSITIa 17025 -
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Tzl (02) 964-6211 Fax.(02) 964-5185, eermail ; calibratech. cali@@yshod.com, calitratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 63-220086-4 Page : 1 of2

Submitted by : S.P.S Consulting Service Co.,Lid.
7 Soi Phaholythin 24, Phaholyothin Rd., Jompol, Chatuchalc, Bamgkok 10900

Equipment ; Vacuum Gauge

Manufacturer : HI-LIGHT Model : N/A

1D No. 3

Range : 0inHg to-30 in Hg Resolution : 1 inkHg
Environment : Ambient Temperature : (20+2) °C

tive Humidity 50+10) %

Date of Received 24 June

Date of Calil 26 June 2020
Date of Issué 26 June 2020
Calibrated

Satja Sangkhum

Calibration Me “':::::"Calibrator

-M2201 based EN 837-

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

Pressure Calibrator & Pressure Sensors Modules

1D No. Cert, No, Due Date Traceability
220007 MP-0036-20 11 Mar 2022 National Institute of Metrology (Thailand), (NIMT)
220001 MP-0036-20 11 Mar 2022 National Institute of Metrology (Thailand), (NIMT)

Approved by ; ’

( Surachai Promthong }

Laboratory Manager

The Uncertainties are for a confidence probability of appreximately 95%

' This cerificate _ma? not be reproduced othef than in .ﬁJT]_éxcepf Wiﬂi ._th'g.prior-Writbeh'approval' of th‘é Calibrateoh Co,,Ltd. e




Callbratech Co.,Ltd
71067 Moo 2, Sukhaprachasan 3 Rd, Bmgpﬁtm Pﬂkkred Noglhatawi 11120
Tel.f02) 9646211 Fax.(02) 9564-5138, vl ; calibratsoh. eal@ythoo, com, caltbtatech calghotnail com

Certificate of Calibration

Certificate No. :  63-220086-4

Result of Callbration : Without Adjustment
Functlon ; Vacuum measuremeant
Condition of calibration :
I Secale and conversion factor is 1 kPa= 0,295 in Hg
2 Angle of mounting from horizontal at 90 °
3 UUC reading afier lightly tapped
4 Reference plane of UUC at center of Gauge
3 UUC calibrated by using clean air as pressure media

6. JUC Condition As=Received ; Good

992 0 0.1
484 ' -5 0.2
0.00 6 0.0

Remark

VUC : Unit Under Calibration

The uncestainty is combined hysteresis
The uncertainty of measurement was within ~ + 039 inllg

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

Page : 2 of 2

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

providing a level of confidence of approximately 95%
' - olo -




QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
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CALIMRATION 6049

CERTIFICATE No : 21M3169
REFERENCE No : 60627-5

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

XS105DU

1126422905

BA 05/50

USED ITEM

PAGE:10OF 2

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

ATSAWIN Y.

19-Mar-21

PONGSAK J.

20-Mar-21

19-Mar-21

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



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

www.qcalibration.com

CERTIFICATE No : 21M3169 PAGE :2 OF 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : XS105DU

MANUFACTURER : METTLER TOLEDO S/N : 1126422905

ID No : BA 05/50 RECEIVED DATE : 19-Mar-21

AIR PRESSURE 3 1009mbar + 1mbar CALIBRATION DATE : 19-Mar-21

AMBIENT TEMPERATURE . 24°Cx1°C RELATIVE HUMIDITY : 52 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO 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 ERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-I-349 M21032358 26-Mar-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 100 g WAS 0.000055 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000066
0.02 0.01998 0.00002 0.000066
0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000067
0.50 0.49996 0.00004 0.000065
1.00 0.99997 0.00003 0.000066
2.00 2.00000 0.00000 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00003 -0.00003 0.000070
20.00 20.0000 0.0000 0.000075
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 \d 4 2 50.0000
3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000 ”

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

END OF CALIBRATION REPORT

F-G010 REV
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PerkintEimer®
For the Better

Lambda UV Preventive Maintenance (PM)

Company Name: S.P.S. CONSULTING SERVICE CO., LTD.

Address: 7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok
User Name: K. Benjawan WO Number: WO-01550999
Telephone Number: 086-141-2523 PM Number: 60f 6 P
Customer Support .
. K. Anon Certificate Number: Uv2004-2022
Engineer:
Date PM Performed: Next PM Due Date:
25-Jan-2022 25-Jul-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date ' )
09370504 B March 2013 PerkinEimer”
For the Better
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained representative
of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to starting
the PM. Always check with the customer before making any changes that may affect the customer’s analysis should be

signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and
instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
publication may be reproduced in any form whatsoever or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected by
law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks not
owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. Except
as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with regard to this
document, including, but not limited to, the implied warranties of merchantability and fithess for a particular purpose.
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this
document.

Lambda UV Preventive Maintenance (PM) -
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PerkintEimer®
For the Better
Component List
Com_pf)nent Serial # Software Version Configuration Notes
Specific Model
Lambda 25 501514123010 6.2.0.0741 STD 1.27
NA NA NA NA NA
Parts Lists
Parts Included with the PM
Part Number (if i . . Expiration Date
applicable) Description Quantity Serial Number (MMYY)
Stray Light standard
Nal cell 1 1943
B250 0099 NaNO2 cell 1 2963
Jan-22
KClI cell 1 31030
H20 1 71497

B050 7805

Secondary Standards for calibration of wavelength and photometric
accuracy or use NBS/NIST 390 standards

Gray Glass G1
Gray Glass G2
Gray Glass G3

Holmium Glass

[ VG S —y

2926
3501
2552
1085

Jan-22

Lambda UV Preventive Maintenance (PM)
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Perkin=imer’
For the Better
Additional Tools Required for PM
Part quber (it Description Quantity Serial # Remark
applicable)

Additional Reagents and Standards Required for PM

Part Number (if

. - Expiration Date
applicable) Description Quantity Batch/Lot #

(MM/YY)
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PerkinElmer

For the Retfer

Procedure Checklist

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

1. General:

<

Review the instrument performance with the customer and document any recent problems.

1 [«

<

Inspect the customer log book and make any appropriate PM entries.

10

<

1“1 Perform general inspection of system for cleanliness.

2. Optical checks:

<

Lamp Alignment/Energy

[<] [<]

Sample Compartment Windows/Monochromator

N

Mirror and Grating Alignment

1 [&]

<

Cell Holder Alignment

3. Mechanical:

]

N

Physical inspection — Please write any comments in the additional comments section.

INE

~

Grating Drive Mechanism.

1 [

<

Lamp Change Mechanism.

11

Slit Drive Manual Servo.

4. Test:
Refer to Appendix A for the specifications of the instrument being tested.
4] D2 Wavelength accuracy

Actual Value Specification

Accuracy at 656.1 nm 656.16 +0.1

Lambda UV Preventive Maintenance (PM)
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For the Retter

<

4] Holmium Oxide wavelength accuracy

Filter ID # 1085
Test Calibration Value | Actual Value Deviation Specification
279.3 nm 279.3 279.39 -0.09 +0.5
360.8 nm 360.9 360.93 -0.03 +0.5
459.9 nm 460.0 460.07 -0.07 +0.5
536.4 nm 536.2 536.40 -0.20 +0.5
[4] Scattered Light.
Test Filter ID # Result Specification
Nal @ 220 nm 1943 0.0133 <0.02 %T
NaNO2 @ 340 nm 2963 -0.1296 <0.02 %T
NaNO2 @ 370 nm 2963 -0.0002 <0.02 %T
KClI @ 200 nm 31030 2.4808 22A

-] Baseline Flatness.

Corrected Baseline

Specification

0.000163

+0.001 A

Noise Test @ 500 nm.

Actual Value

Specification

0.0000240

+0.00008 A

Lambda UV Preventive Maintenance (PM)
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[v1 Photometric Accuracy.

Filter 1 ID # 2926
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.3483 0.3493 -0.0010 +0.006 A
546 nm 0.3029 0.3046 -0.0017 +0.006 A
635 nm 0.3200 0.3232 -0.0032 +0.006 A
Filter 2 ID # 3501
Test Calibrated Value | Actual Value Deviation Specification
440 nm 1.001 1.0024 -0.0014 +0.006 A
546 nm 0.9797 0.9813 -0.0016 +0.006 A
635 nm 1.0285 1.0325 -0.0040 +0.006 A
Filter 3ID # 2552
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.489 0.4935 -0.0045 +0.006 A
546 nm 0.4582 0.4595 -0.0013 +0.006 A
635 nm 0.5046 0.5075 -0.0029 +0.006 A

Lambda UV Preventive Maintenance (PM)
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5. Accessory (where applicable):

[ ] Integrating Sphere

[ ] Reflecting Attachment
1 Cell Changer

LI Sipper

L1 Auto Sampler

6. Review:

—

Review with the customer PM work performed.

“1 Review with the customer routine maintenance procedures.

(] Discuss recommended customer-supplied materials to have on hand
(4] Attach PM sticker.

[/l Update Logbook.
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For the Retter

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for Lambda UV

have been completed.

This Lambda UV Passes (-1 Fails [lithe preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Q(%/ 25-Jan-2022
Anon Leenthawonkit (DD-MM-YYYY)
Authorized Customer Representative: Date:
25-Jan-2022
(DD-MM-YYYY)

Lambda UV Preventive Maintenance (PM)
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QUALITY CALIBRATION CO.,LTD.

.,."\ ] ,"‘
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ila‘\»\://e I IE}:
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 Ry
www.qcalibration.com Gl NN NSCTISLTIS IS
2 CALIDRATION (045

CERTIFICATE No : 21T3943 PAGE:10OF2
REFERENCE No : 60857-1

Certificate of Calibration

EQUIPMENT 2 DIGITAL THERMOMETER WITH PROBE
MANUFACTURER ; HANNA

MODEL - HI 3512

SERIAL No : TH118035

ID No : PH 04/56

PROBE TYPE ¢ THERMOCOUPLE

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : CHARUKIT L.

CALIBRATION DATE : 20-Apr-21 /

&

/
4
APPROVED BY : t]/\

PONGSAK J.
ISSUED DATE : 20-Apr-21
RECEIVED DATE . 09-Apr-21

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

F-GOT0 REV 02




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

CERTIFICATE No : 21T3943 PAGE:2 OF 2
Calibration Report

EQUIPMENT : DIGITAL THERMOMETER WITH PROBE

MANUFACTURER 3 HANNA

MODEL § HI3512 SERIAL NUMBER :  THI118035

ID No E PH 04/56 PROBE TYPE : THERMOCOUPLE

RECEIVED DATE ; 09-Apr-21 CALIBRATION DATE : 20-Apr-21

AMBIENT TEMPERATURE : 23°8C L 3°C RELATIVE HUMIDITY 50 %RH £ 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON WI-TQ-017 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON
ITS-90.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 20T12169 10-Dec-21
2) SPRT PROBE 5612 587312 20T12169 10-Dec-21
3) MICRO-BATH 7103 Al4258 20T12167 08-Dec-21
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).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
C) cC) (mm) ¢C) &°C)
25.0035 24.8 80 0.2035 0.21

USER SHOULD EVALUATE THE UUC ERROR IF IT IS USED OUTSIDE THE AMBIENT TEMPERATURE RANGE DURING CALIBRATION.
UUC* : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE
FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10 REV 02




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ~ ~
534/4 PATTANAKARN ROAD SOI |8, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX. 0-2719-9484

NSC-TISI-TIS17025
CALIBRATION D008

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 Item

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

Cert.No.: 21CH1216
Page.: 1of2

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

(25 £ 25) °C
(50 = 15) %
In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Walalak Sirithean

Ml -

Approved Signatory

22 September 2021

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior writien

Approval of the head of Corporale Services 3 : Equipment Calibration and Testing Services,

A 0032410



Cert. No.: 21CH1216
Page.: 20f 2
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 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 S| 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 pH ad k
pH Meter 4.000 177.48 177.9 4.000 0.058 2.00
S/N.: 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 %.

-00o0-

Maly, -

a 1072797




QUALITY CALIBRATION CO.,LTD. S,

2335 Petchkasem 63/2 Road, Laksong. Banglae, Bangkok 10160 i’ﬁ*
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibration.com TN NSCTISETIS s
CALIBRATION ti49

CERTIFICATE No : 22M2569 PAGE: 1 OF 2
REFERENCE No : 64386-3

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA2248-CW

SERIAL No ; 36591843

ID No : BA 09/61

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : TETNITHI W,

CALIBRATION DATE : 11-Mar-22

APPROVED BY ! QJ\

PONGSAH J.
ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



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

www.qcalibration.com

CERTIFICATE No : 22M2569 PAGE ;2 0F 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL I BSA2245-CW
MANUFACTURER : SARTORIUS SIN 3 36591843

ID No : BA 09/61 RECEIVED DATE : 11-Mar-22

AIR PRESSURE : 1008mbar + Imbar CALIBRATION DATE 1 1-Mar-22
AMBIENT TEMPERATURE g 222 E 0 RELATIVE HUMIDITY : 51 %RH+ 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT., THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO 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 :-

2

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET k2 QK-I-151 C02210415 09-Feb-23

s

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

L P

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

. ZERO SETTING FUNCTION : NORMAL
. TARE FUNCTION : NORMAL

ha =

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY
NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.0000 0.0000 0.000078
0.10 0.1000 0.0000 0.000078
0.20 0.2000 0.0000 0,000078
0.50 0.5000 0.0000 0.000079
1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
5.00 5.0000 0.0000 0.000081
10,00 10.0000 0.0000 0.000084
20.00 20.0000 0.0000 0.000089
50.00 50.0000 0.0000 0.00011
100.00 100.0000 0.0000 0.00019
200.00 199.9999 0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99.9999
3 \U 4 2 99.9999
3 100.0000
2 5 4 99.9999
5 99,9998
OFF-CENTER LOADING 0.0001

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

Ladvld Adn ey L ANIUN INLL AN
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Cert.No.: 21TW92
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : YSI

Model : 5100

Serial No. : 01H1079 AB

ID No. : -

Received Date : 19 April 2021

Test Date : 21 April 2021

Reference : 2104-0372WN-1

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

7 Soi Phaholyothin 24, Phaholyothin Rd.,
Jompol, Chatuchak, Bangkok 10900

Laboratory Condition : Temperature (25+5)°C
Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : Wavakore,

Approved Signatory

( ) Malee Butkruea
() Saithip Meangmai
( V) Warakorn Lerngagtrakul

Issue Date : 26 April 2021

B 0259252



Cert.No.: 21TW92
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 14J100195
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.00 7.99 0.0055

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

-00o-

Warvakerm,

a 1052037



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

1[=]

CERTIFICATE No : 22T0570 PAGE:10F2
REFERENCE No : 63773-2

Certificate of Calibration

EQUIPMENT 2 COD REACTOR

MANUFACTURER 2 HACH

MODEL g DRB 200

SERIAL No : 15110C0498

ID No : DRB 06/59

SUBMITTED BY 2 S.P.S. CONSULTING SERVICE CO., LTD.

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

CALIBRATED BY z CHAICHARN CH.
CALIBRATION DATE i 2]-Jan-22
APPROVED BY

PONGSANJ.
ISSUED DATE $ 21-Jan-22
RECEIVED DATE : 19-Jan-22

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

F-GO10 REV : 02



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

CERTIFICATE No : 22T0570 PAGE :2 OF 2
Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER : HACH MODEL : DRB 200

ID NUMBER : DRB 06/59 SERIAL NUMBER : 15110C0498

RECEIVED DATE : 19-Jan-22 CALIBRATION DATE 2 21-Jan-22

AMBIENT TEMPERATURE : 23 e 1€ RELATIVE HUMIDITY : 52 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

L.

tJ

THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR,

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 21T6767 10-Jul-22

- 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 QUALITY CALIBRATION CO.,LTD,

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

@ (19 (9 (9
(9 G (2 (12
OIOIOINIOI00,
@@

OO

&6
GDEE
G0

BLOCK No. | BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. 1 2

Controller temperature (°C) 145 145

Indicating Temperature 145 145

1 150.5 150.5
- 2 150.6 150.1
g 3 149.7 149.7
& 4 150.2 150.7
= 5 149.9 149.9
5 6 150.1 150.4
o £ 7 150.1 150.4
% B 8 149.7 150.7
28 9 150.6 150.7
§ 10 149.6 150.6
s 11 149.9 150.6
= 12 149.6 150.0
g 13 149.7 150.1
= 14 149.8 150.2
15 149.6 150.2
Uncertainty of Measurement(+ °C) 0.86 0.86

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIEDR, BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT /\J
F-GO10 REV : 02






sTISTR NSC-TISI-TIS 17025
'?q CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

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

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

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on 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 : 6 May 2021
Date of Calibration : 15 May 2021 1/ %ﬁ/

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tamban Khlone Ha, Amphoe Khlong Luang,  Sei 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 5009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-rmail : rumpai@tistr.or.th Website:www tistr.arth E-mail : mtc@tistr.or.th E-mall : sumalees@tistr.or.th




o NSC-TISI-TIS 17025
TISTA CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0528 MTC No. EEL. BP.  17/0564
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.96 -0.04 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.26 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

e

PE-L ot

| Calibrated by : Approved by : amEEEs
lhr— fh_— R T P
..................................... st
(Mr.Weerachai Deechaiyae) R L a)
Sanii
Electrical an '_uﬁg‘v&;ﬁiards Laboratory
Date of Calibration : 15 May 2021 Industrial Metrology and Testing Service Centre
Date of Issue : 18 May 2021 Ref : 2011264050601894002
End of Certificate 2/2

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khione Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax, (66) D 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websiteewww tistrorth - E-mall : mitc@tistr.orth E-mail : sumalee@tistr.or.th
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Ef = 8.P.S. CONSULTING SERVICE CO., LTD.
% WS 7 daupwnaludy 24 ounnnaledu urreenna LameRing ngunm 10900
KA & 7 Sol Phatolyathin 24. Phaholyothin Rd.. Jompol. Chatuchak. Bangkok 10900

T (662} 935-9370-72 Fax : (662) 513-4221 E-mall : safe@spscon.com.. www.Spscon.com

Sound Level Meter Calibration Report

Acoustie Calibrator Data

Brand l ACO l
Model | 2127 |
Calibration Range | 94 JB, 1000 Hz ]

Number AC 03/56

Serial No. 130008

Last Calibration 15 May 2021

Due Dale 15 May 2022

Calibration Dala

Sound Level Meter Data

Calibration Data

Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment

ACO-R13 ACO 6238 00172041 20 March 2022 94.1 94.0
ACO-R27 ACO 6236 00192039 20 March 2022 94.0 ] 94.0
ACO-R30 ACO 6236 00182042 20 March 2022 94.0 94.0
ACO-R31 AF{S- 1 6236 00192043 20 March 2022 94.1 94.0
ACO-R33 ACO 6236 00192045 20 March 2022 94.0 94.0
ACO-R35 ACO 6236 00192047 20 March 2022 94,0 94.0

Acoustic Certified Value © Thailand Institute of Scientific and Technological Research (TISTR)

93.96 + 0.40 dB

Calibrated by :

P]MHH nel lf-lwong L@mr\ezrcg

(Mr.Phakhinai Khongkomnerd )

Approved by :

“ (Mr. Peera Detudom )
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sTISTR NSC-TISI-TIS 17025
'?q CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

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

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

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on 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 : 6 May 2021
Date of Calibration : 15 May 2021 1/ %ﬁ/

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tamban Khlone Ha, Amphoe Khlong Luang,  Sei 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 5009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-rmail : rumpai@tistr.or.th Website:www tistr.arth E-mail : mtc@tistr.or.th E-mall : sumalees@tistr.or.th




o NSC-TISI-TIS 17025
TISTA CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0528 MTC No. EEL. BP.  17/0564
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.96 -0.04 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.26 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

e

PE-L ot

| Calibrated by : Approved by : amEEEs
lhr— fh_— R T P
..................................... st
(Mr.Weerachai Deechaiyae) R L a)
Sanii
Electrical an '_uﬁg‘v&;ﬁiards Laboratory
Date of Calibration : 15 May 2021 Industrial Metrology and Testing Service Centre
Date of Issue : 18 May 2021 Ref : 2011264050601894002
End of Certificate 2/2

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khione Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax, (66) D 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websiteewww tistrorth - E-mall : mitc@tistr.orth E-mail : sumalee@tistr.or.th
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0776 MTC No. EEL. BP.  44/0864
CALIBRATION CERTIFICATE
Submitted by : S.P.S. Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
' Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : Rion Relative Humidity : (50 + 15) %
Model : NC-73 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 10727909

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on 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 1 fﬁ/

The results relate only to the iterns tested/calibrated or value assiensd.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is abtained from the governor of TISTR.

FM.BL.MTC.00Z Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Read, 196 Phahonyolhin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 2000 Tel (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) D 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 B592

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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— - CALIBRATION DORT

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 Output of Unit Under Test =94 dB re 20p.Pa at 1000 Hz
' Acoustic Output in dB re 20pPa, 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) [EC60942:2003 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
1/2 inch Bruel&Kjaer 4180 980.9 -19.1 +1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.56 +0.50 +3.0%

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

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

—

Electrical andFElét:trtil;ig,Siﬁards Laboratory
Date of Calibration : 18 Aug. 2021 Industrial Metrology and Testing Service Centre

Date of Issue : 23 Aug. 2021 Ref : 2011264081603374001
End of Certificate 242

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

FM.BLMTC.002 Rev.4

Head Office Office/Labaratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Read, Chatuchak. Bangkok 10900,
Changwat Pathumthani 12120, Thalland Amphoe Muang, Chanewat Samutprakan 10280, Thatand  Thailand

Tel. (66) 0 2577 9000 Tel. (66} 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 B592

E-mail : rumpai@tistr.or th Website:wwaw tistr.ar th E-mail : mtc@tistr.or.th E-mail : sumales@tistr.or.th
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Noise R 103/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Nuber | AC 03/56 |
Model I 2127 | Serial No. l 130006 I
Calibration Range | 94 dB, 1000 H: l Last Calibration I 15 May 2021 ]
Due Date l 15 May 2022 I
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Belore Adjustment After Adjustment
ACO-R40 ACO 6236 00192052 27 February 2022 94.1 94.0
ACO-R41 ACO 6236 00192053 27 February 2022 94.0 94.0
Acoustic Certified Value @ Thailand Institute of Scientific and Technological Research (TISTR) 93.96 + 0.40 dB

Calibrated by :

Phaklin ]dno rc_ql:om‘ner&

Approved by !

(Mr.Phakhinai Khu‘n;kumnen[ )

(Mr. Peera

Detudom )
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Noise R_238/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand

Model

Calibration Range

I RION | Number [ AC 02/40 |
| NC-73 | Serial No. | 10727909 |
| 94 dB, 1000 Hz | Last Calibration | 16 Auwgust 2021 |

Due Date | 18 August 2022 |

Calibration Data

Sound Level Meter Thata Calibration Data
Actual Reading [dB]
SLM No. Brand Muodel Serial No. Date
Before Adjustment After Adjustment
ACO-R40 ACO 6256 00192052 12 May 2022 94.1 a4.0
ACO-R41 ACO 6236 00192053 12 May 2022 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.88 + 0.40 dB

Calibrated by @

ﬂ\ﬂhkl'li'na:l ulﬂDT?SlZDWm B?}'OQ Approved by ¢

(Mr.Phakhinai Khongkomnerd ) \J (Mr. Peera  Detudom)
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CALIBRATION 0037

Ve

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0841 MTC No. EEL. BP.  45/0964

CALIBRATION CERTIFICATE

Submitted by :S.P.S CONSULTING SERVICE CO.,LTD.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature #2323 43)°€C
Manufacturer : SVANTEK Relative Humidity : (50 + 15) %

Model :SV3i4 Ambient Pressure  ; (101.325 + 1.500) kPa
Serial No. : 33146

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

3]

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

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

~3

. Condenser Microphone B&K 4180 S/N 2889871
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 : 14 Sep. 2021
Date of Calibration : 17 Sep. 2021 1 é)

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

FM.BLMTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tamben Khlone Ha, Amphoe Khlone Luang,  Sci 1C, Banepoo Industrial Estate, Sukhumvit Road, 19¢ Phahenyothin Read, Chatuchalk, Banekok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. {66) 0 2577 9000 Tel. (66} 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} O 2577 9009 Fax. (66) 0 2323 92165 Fax. (66} O 2579 8592

E-mail : rumpai@tistrorth Websitewwnw tistr.orth E-rmail : mtcgtistr.orth E-mail : sumalee@tistr.orth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0841 MTC No. EEL. BP.  45/0964
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
tactor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =114 dB re 20p.Pa at 1000 Hz
Acoustic Qutput in dB re 2011Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.65 -0.35 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 + 1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.48 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included,
3. The microphone volwme correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

| |
Electrical and Epjyrggiffg@ﬂds Laboratory

Industrial Metrology and Testing Service Centre

Date of Calibration : 17 8ep. 2021

Date of Issue : 20 Sep. 2021 Ref: 2011264091403811001

[
(58]

End of Certificate

The results relate only Lo the items tested or callbrated].
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernar of TISTR.

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoae Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Banskok 10900,
Chanswat Pathumthani 12120, Thailand Amphaoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000
Fax. (66) O 2577 9009
E-mail : rumpai@tistr.or.th Websitewwe tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 02323 9165
E-mail : mtc@tisir.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2579 8592
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0841 MTC No. EEL. BP.  46/0964

CALIBRATION CERTIFICATE

Submitted by : §.P.S CONSULTING SERVICE CO.,LTD.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road. Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

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

Model :SV34 Ambient Pressure  : (101,325 + 1.500) kPa
Serial No. : 33139

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on [EC 60942-2003: The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 14 Sep. 2021
Date of Calibration : 17 Sep. 2021 1/2

Ihe results relate only to the items tested ar calibrated.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission Is obtained from the governor of TISTR.

FM.BL.MTC.D02 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlang Ha, Amphaoe Khlong Luang  Soi 1C, Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phaheoryothin Road, Chatuchak, Bangkok 10200,
Chanewat Pathumthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66} 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66} © 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) D 2323 91465 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitewww tistr.orth E-mail : mtcgtistr.or.th E-mail : sumales@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0841 MTC No. EEL. BP.  46/0964
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20Pa, 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) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.67 -0.33 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value [ Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 il +2.0%

3, Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.24 +0.50 +4.0%

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

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

3 B uaypa)
H&TINTR

Electrical and Electronic Standards Laboratory

Date of Calibration : 17 Sep. 2021 Industrial Metrology and Testing Service Centre

Date of Issue : 20 Sep. 2021 Refl : 2011264091403811002

End of Certificate 2/

(9]

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

FM.BL.MTC.002 Rew.3

Head Office Office/Laboratory Office

35 Mu 2 Tambon Khlone Ha, Amphos Khlone Luane, 5ai 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchalk, Banskok 10900,
Changwat Pathumthani 12120, Thailand Amphoes Muang, Chanewat Samutprakan 10280, Thaland  Thailand

Tel. (66) @ 2577 S000 Tel (66) 0 2323 1672-80 ext. 115, 114 Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 2002 Fax. (66) D 2323 9165 Fax. (66} 0 2579 B592

E-mail : umpal@tistr.orth Websiteswww tistr.orth E-mail : mitcgtistr or.th E-mail ; sumalee@tistr.or.th
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Noise Dose R_104/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number L 5V 05/62 I
Model l §V34 [ Serial No. [ 33146 |
Calibration Range | 114 dB, 1000 Hz | Last Calibration l 17 September 2021 |
Due Date ’ 17 September 2022 '
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-B17 [ SVANTEK SV-1041§ 108122 27 February 2022 113.5 113.6
NMD-B18 SVANTEK SV-10418 106128 27 February 2022 113.6 113.8
Acoustic Certified Value ! Thailand Institute of Scientific And Technological Research (TISTR) 113.65+ 0.75 dD

Calibrated by : P}](‘Jlll’\lnw kl(b‘ﬂ':} )LU'I\'m e'fcﬂ- Approved by :

(Mr. Phakhinai Khongkomnerd)

\\ (Mr. Peera  Detudom)
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MNoise Dose R_239,/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand I SVANTEK
Maodel | SV34
Calibration Range r 114 dB, 1000 Hz

MNumber

Serial No.

Last Calibration

Due Date

S5V 06/62

33139

17 September 2021

17 September 2022

Calibration Data

Sound Level Meter Data

Calibration Data

Actual Reading [dB3]
SLLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-B01 SVANTEK SV-1041S 80840 12 May 2022 113.5 113.6
NMD-B02 SVANTEK SV-10418 R0842 12 May 2022 113.8 113.6

Acoustic Certified Value @ Thailand Institute of Scientilic and Technological Research (TISTR)

113.67+ 0.75 dB

camruedby s Phekhina »,]nwalvmnen?{

(Mr. Phakhinai Khongkomnerd)

Approved by :

“ (Mr. Peera  Detudom)
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Heat BO01_4/22

Heat Stress WBGT Meter Verification Report

Verilication Data

Heat Stress WBGT Meter No. :  RO5

Brand : METROSONICS
Model : hr-32

Serial No. MCDO70035

Verification Date
Ambient Temp.
Baromelric Pressure

Relative Humidity

10 April 2022
24.5 %
1011 mmbar

49 %

Verification Module (Electronic Sensor Check)

Verification Module No. © 21

WB=125°C ,DB=47.1 °C ,G=69.3°C

Result of Verification @ Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (“C) UUC* Reading ("C)

Correction ("C)

Tolerance Limit ("C)

12.5 12.5

0.0

£0.5

Dry Probe Temperature Measurement

Verification Module Reading ("C) UUC* Reading ("C)

Correction ("C)

Tolerance Limit ("C)

47.1 47.0

0.1

T 0.5

Globe Probe Temperature Measurement

Verification Module Reading ("C) UUC* Reading (°C)

Correction ('C)

Tolerance Limit ("C)

69.3 69.3

0.0

* 0.5

UUC® = UNIT UNDER CALIBRATION

Verified by :{uﬁg&'\d/l oL k\ncmc;}]ccrwm&)gl

(Mr.Phakhinai Khongkomnerd)

Approved by

\

\l {Mr. Peera Detudom)






