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Total Suspended Particulate (TSP)

High Volume Air Sampler
Rec No. R05, R08, R09
Blow No. R05, R08, R09

Digital Balance

Nitrogen Dioxide (NO,)

NO, Analyzer

NO, Analyzer

Sulfur Dioxide (SO,)

SO, Analyzer

SO, Analyzer

2. aunwaINAINUVEIRITn

Oxides of Nitrogen (NO,) Vacuum Gauge Spectrophotometer
Carbon Monoxide (CO) CO Analyzer CO Analyzer
Sulfur Dioxide (SO,) Personal Pump SKC No. R36 -
Rotameter No. H-RO1
Chlorine (Cl) Personal Pump SKC No. R06 IC
Rotameter No. H-RO1
Hydrogen Chloride (HCL) Personal Pump SKC No. R06 IC

Rotameter No. H-R01

Total Hydrocarbons (THC)

THC-Analyzer

THC-Analyzer

3. AN

pH

pH Meter

Temperature

Thermometer

Total Suspended Solids

Digital Balance

Total Dissolved Solids

Digital Balance

BODs - BOD Analyzer
COD - COD Reactor
Grease & Oil - Digital Balance

4. auawinldfu

pH R pH Meter
Benzene - GC/MS
Toluene - GC/MS
Xylene - GC/MS
TPH (Cs-Cg) - GC/MS
TPH (C.g-Cig) - GC/MS
TPH (Co16-Css) - GC/MS

RP/H023/25/JUL-DEC/CAL.DOC
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5. szuideaialy
Leq 28 hr., Linax Acoustic Calibrator -
Sound Level Meter No. ACO-R31, R33,
R34, R37
6. ﬁ;mmwmmﬂiuamuﬂsznaumi
Chlorine Personal Pump SKC No. R30, R37, R45 Spectrophotometer
Rotameter No. H-R02, H-R06
Propylene Personal Pump SKC No. R31, R33, R35 GC/MS
Rotameter No. L-R02, L-R06
Propane Personal Pump SKC No. R31, R33, R35 GC/MS
Rotameter No. L-R02, L-R06
Ethane Personal Pump SKC No. R31, R33, R35 GC/MS

Rotameter No. L-R02, L-R06

Total Hydrocarbons

Personal Pump SKC No. R01, R33, R39
Rotameter No. L-R02, L-R06

THC Analyzer

Non Methane Hydrocarbons

Personal Pump SKC No. R01, R33, R39
Rotameter No. L-R02, L-R06

THC Analyzer

7. seauidesludarudsznaunns

Leq 8 hr, Liax 8 Octave Band

Acoustic Calibrator
Sound Level Meter No. ACO R12, R18,

R23, R37, R4

8. sEAudseavAILUUARAIYAAA

Noise Dose

Acoustic Calibrator
Sound Level Meter No. NMD B01, B02,

BO5, R03, RO5, RO7, R10, R11, R13, R15,
R17, R18, R19, R20, R21, R24, R25, R26,
R29, R31, R32, R34

RP/H023/25/JUL-DEC/CAL.DOC
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9. MMsSudunaansiad

Benzene Personal Pump SKC No. R24 GC/FID
Rotameter No. L-R03

Toluene Personal Pump SKC No. R24 GC/FID
Rotameter No. L-R03

Xylene Personal Pump SKC No. R24 GC/FID
Rotameter No. L-R03

Ethylbenzene Personal Pump SKC No. R24 GC/FID

Rotameter No. L-R03

RP/H023/25/JUL-DEC/CAL.DOC
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High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3440
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft /min) R’
B35 B35 01/08/2025 y =1126x-2314 0.997
B36 B36 01/08/2025 y = 1.158x-3.625 0.999
B37 B37 01/08/2025 y = 1.0T1x-0.714 0.998
B38 B38 07/08/2025 y = 1.138x-6.470 0.999
B39 B39 07/08/2025 y = 1.074x-2.233 0.999
B40 Ba0 01/08/2025 y = 1.137x-4.281 0.998
B41 B4l 01/08/2025 y = 1.124x-3.061 0.999
B42 Baz2 01/08/2025 y = 1.130%-3.831 0,998
' B43 Bd3 04/08/2025 y = 1.098x-1.647 0.5999
Ba4 Bdq 07/08/2025 y = 1.107x-2.029 0,997
RO1 RO1 01/08/2025 y = 1.027x+1.685 0.998
RO2 RO2 01/08/2025 y = 1.154x-5.444 0.998
RO3 RO3 01/08/2025 y = 1.170%-5.934 0.999
Ro4 RO4 04/08/2025 y = 1.125x-3.465 0.997
RO5 RO5 01/08/2025 y = 1.097x+0.437 0.999
RO6 RO6 04/08/2025 y = 1,138x-2.560 0.997
ROV RO7 01/08/2025 y = 1.046x-0.699 0.999
RO8 ROB 01/08/2025 y = 1.109x-3.582 0.997
RO9 RO9 01/08/2025 y = 1.088x-1.852 0.999
R10 R10 01/08/2025 y = 1.134x-4,535 0.996
R11 R11 01/08/2025 ¥ = 1.170x%-6.929 0.998
R12 R12 01/08/2025 y = 1.151x-4.183 0.999
R13 R13 01/08/2025 y = 1.117x-4.198 0.999
R14 R14 01/08/2025 y = 1.109%-2.662 0.998
R15 R15 01/08/2025 y = 1.126x-5.806 0.996
R16 R16 01/08/2025 y = 1.149x-7.086 0.996
R17 R17 01/08/2025 y = 1.120%-5.050 0.997
R18 R18 04/08/2025 y = 1,155%-5.737 0.997
R19 R19 04/08/2025 y = 1.131x-5.715 0.997
R20 R20 01/08/2025 y = 1.152x-5.912 0.996

Calibrated by :

M.

(Mr.Adul Dangklom)

Doh L 0

Approved by :

(Mr. Peera Detudom)
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CALIBRATION 0049

CERTIFICATE No : 25M2254 PAGE: 1 OF 2
REFERENCE No : 76365-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No $ 1126422905

ID No : BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

L]

CALIBRATED BY 2 ATSAWIN Y.
CALIBRATION DATE 3 07-Mar-25
APPROVED BY

ONGS¥K J.
ISSUED DATE : 13-Mar-25
RECEIVED DATE 3 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
Ob&AD]
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 25M2254 PAGE:2 OF 2

Calibration Report

EQUIPMENT | DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER $ METTLER TOLEDO S/N - 1126422905

ID No : BAO05/50 RECEIVED DATE : 07-Mar-25

AIR PRESSURE g 1009mbar + 1mbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE § 24°C=1°C RELATIVE HUMIDITY : 54 %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 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.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 C02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 C02250117 29-Jan-27

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. 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

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 120 g WAS 0.000055 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

4

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
0.00 0.00000 0.00000 0.000065
0.02 0.01999 0.00001 0.000065
0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50002 -0.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
| 4 2 50.0000
pl 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 BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

Euv@
E& F-G010 REV 0
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 31 August 2025 BRAND : AP MODEL : Z00E
NO, NOX-R0D5 SERIAL NOQ. 4413
Calibrator (Dilution System)
Brand : Teledyne Model . TOOE
Last Cal. Date : 28 October 2024 Serial No. : 201-5
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : ADOTZ65Y
Certified Date . 05 January 2023 [ Expired Date : 05 January 2026 Cylinder Conc. 1 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.6 °C % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Ad].),PPB Final Reading (After Adj.},PPB
Set Point Expected Concentration Analyzer Response abif Analyzer Response Slope
Zero 0 0.11 0
NO Span 400 399.7 -0.075 4g0.0 1.006
NG, Span 400 400.2 0.050 400.0 1.00%

APl Madel 200E 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 505 co/min 500 =+ 50
DZONE FLOW 78 co/min 80« 15
PMT 103.0 mv -20 - 150
AZERO 93,7 mv =20 - 150
HVFS 670 V 420 - 900 constant
RCELL TEMP 50.3 e 50:1
BOX TEMP 29.5 e 8 - a8
PMT TEMP 1 % T
MOLY TEMP 314.8 “c 315 . 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IM-He-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
N, Span Cone 400 PPB 20 - 20,000
NG Slope 1.006 1.0:-03
MO, Slope 1.009 1.0:03
NO Offset 1.2 my -20 to +150
NG, Offset 0.7 my -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PP8 <2 ppb @ 400 ppb span gas
Calibrated by W ﬂ‘- Approved by U{,{,%WW éL

(Mr.Kaseam Simaphon)

C{M r.Yuthana Thanataranit)



_ U3HN (99,1184, Aaudadie wads i

Ao L5 BN sERviDe 6D, LD
'.}% ’;@\é ! 5ot .'Jillahui;;r;larn;zﬁ Pl:ui'!:aojymniu Rd_ Jompal ’.L“.h,-'.iucnak\ Banpkok 10300
- AT Tel | (BA2) G3%-4370-72 Fax 1 (662) 51244222, E-mall : sale@pactn, com Wik sPSCOn.C0m
CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 31 August 2025 BRAND : AP MODEL : 200E
NO. NOX-RO7 SERIAL NO. 44968
Calibrator (Dilution Systern)
Brand : Teledyne Madel : TOOE
Last Cal. Date 1 28 Qctober 2024 Serial No. 1 201-5
Reference Standard Gas
Standard Gas : Nitric Oxide (NC) Cylinder No. - ADDT 265V
Certified Date 1 05 January 2023 | Expired Date : 05 January 2026 Cylinder Canc. 1 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.6 'C % RH 50
CALIBRATION SETTING
Span Imitial Reading (Before Adj.),PPFB Final Reading (After Adj.) PPB
Set Point Expected Concentration Analyzer Response G600 Analyzer Response Slope
Zero 0 -0.10 - 0
NO Span 400 400.1 0.025 400.0 1.009
NO, Span 400 400.3 0.075 400.0 1.013
APl Model 200E 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 513 co/min 500 + 50
OZONE FLOW 79 ce/min 80+ 15
PMT 103.5 my -20 - 150
AZERC 94.2 mV/ -200- 150
HYPS 672 v 420 - 900 constant
RCELL TEMP 50.1 i 50=1
BOX TEMP 294 e 8-48
PMT TEMP 7.2 C T2
MOLY TEMP 315.2 I 315:5
RCELL PRESS 8.4 IN-He-A 2 - 10 constant
SAMPLE PRESS 286 IN-Hg-A 25 - 30 constant
NO 5pan Conc 400 PPB 20 - 20,000
NQ, Span Conc 400 PoR 20 - 20,000
NQ Slope 1.009 - 1.0:03
NO, Slope 1.013 1.0:03
NO Offset 1.6 my -20 to +150
NO,, Offset 1.1 mv -20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 0.2 PPE < 2 ppb @ 400 ppb span gas

Calibrated by

W &

{Mr.Kaseam Simaphon)

Approved by

Ut 4

d (Mr.Yuthana Thanataranit)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 31 August 2025 BRAND : AP MODEL : 200E

NO. NOX-R10 SERIAL NO. 1991

Calibrator (Dilution System)

Brand : Teledyne Maodel : TOOE
Last Cal. Date : 28 October 2024 Serial No, 2015
Reference Standard Gas
Standard Gas : Nitric Oxide (NQ) Cylinder No. - ADOT265Y
Certified Date - 05 lanuary 2023 | Expired Date : 05 January 2026 Cylinder Conc, : 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 246 °C % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PFB Final Reading (After Adj.),PP8
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 . 0
NO Span 400 400.1 0.025 400.0 1.007
NO,, Span 400 a00.2 0.050 400.0 1.010
APl Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPR 500 standard
STABILITY (Zero Gas) 01 PPB < 2 with zero air
SAMPLE FLOW 511 ce/min 500 « 50
DZ0OMNE FLOW 79 ce/min B0 : 15
PMT 103.2 my =20 - 150
AZERC 94.0 mv -20 - 150
HVPS 671 v 420 - 200 constant
RCELL TEMP 50,2 “¢ 50 « 1
BOX TEMP 293 e B-48
PMT TEMP 7.5 % T:2
MOLY TEMP 315.4 C #15:5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 285 [N-Hg-A 5 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
MO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.007 - 1003
NGO, Slope 1.010 - 1.0:053
NO Offset 15 my -20 to +150
NQ, Offset 0.9 my -20 to 150
Stability at Zero D. FPB <02
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span eas
Calibrated by : % (Q_- Approved by ¢ %W 4

=

(Mr.Kaseam Simaphon) (Mr.Yuthana Thanataranit)
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S0, FLUORESCENT ANALYZER
DATE : 31 August 2025 BRAND : API MODEL : LO0E
NC. 5Q.-R02 SERIAL NO. 3431
Calibrator (Dilution System)
Brand | Teledyne Model ; TOOE
Last Cal. Date : 28 October 2024 Serial Mo, 201-5
Reference Standard Gas
Standard Gas : Sulphur Dioxide (50,) Cylincler No. - ADDB14SK
Certified Date : 21 June 2021 Expired Date : 21 June 2029 Cylinder Conc. 1 49.8 pom
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.6 i % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration [ Analyzer Response %aDif Analyzer Resporise Slope
Zero 0 0.10 - 0
SO, Span 400.0 3997 -0.075 400.0 1.008
APl Model 100E SO, Analyzer Check list
Test Values OCbserved Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS ZB.4 in-Hg 25-35
SAMPLE FLOW 654 co/min 650 + 10%
PMT 103.5 my -20-150 with Zero Air
Uy LAMP 3054.2 my 1000-4300
STR. LGT 619 FFPB <100
DRK PMT 63.5 mv -50 - 200
DRK LMP 58.1 mv -50 - 200
HVPS 670 v 550-900 constant
DCPS 2517 my 2500 = 200
RCELL TEMP 50.2 G 50:1
BOX TEMP 28.0 i 540
EMT TEMP fial °C P:20
S0, Span Conc 400 PPB 20-20,000
50, Slope 1.008 10-03
S0, Offset 216 mv <250
Stahility at Zero 0.1 PPB <0.2
Stability at Span 0.2 FFPB 0.5% of reading (above 50 ppb)

Calibrated by :

Wy &

[Mr.Kaseam Simaphon)

Approved by :

v Yuthana Thanataranit)



| U3 1pd.i.10d. ARwdad wald Hiin

Rl wiLn

o

&
4 el
r)g_ as wﬁiﬁ"

%S.P.S. CONSULTING SERVICE CO., LTD.

7 FMAMATNRL 24 ounaloAu Gnlanwa ANy 43 HINY 10900
¥ Sai Phahelyotiin 24, Phaholyolbin Ad nool. Chatuchak. HYangkek 10930
Tel : {662} 935-4320-72, Fax | [662) 513422¢ E-maill : sale@sparon. com  www.spscon.com

- CALIBRATION REPORT T
SO, FLUORESCENT ANALYZER
DATE : 31 August 2025 BRAND : AP MODEL : LOOE
NO, SO,-RO5 SERIAL NO. 3490
Calibrator (Dilution System)
Brand : Teledyne Model : TO0E
Last Cal. Date : 28 October 2024 Serial No. 1 2015
Reference Standard Gas
Stancard Gas : Sulphur Dioxide (50, Cylinder No, : AD0B145K
Certified Date - 21 June 2021 | Expired Date - 21 June 2029 Cylinder Conc, : 49.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 246 ks % RH 50
CALIBRATION SETTING
Span Initial Reading {Before Adj.),PPB Final Reading (After Adj.,PF8
Set Point Expected Concentration | Analyzer Response 96Dif Analyzer Response Slope
Zero D 0.10 0
SO, Span 400.0 399.8 -0.050 400.0 1.007
APl Model 100E 50, Analyzer Check list
Test Values Cbserved Value Units Neminal Range

RANGE 500 PPB 0-500
SAMPLE PRESS 283 in-Hg 25-35
SAMPLE FLOW 650 cc/min 650 = 10%
FRT 103.2 my -20-150 with Zero Air
UV LAMP 30386 my 1000-4900
STR. LGT 615 FPB <100
DRK PMT 63.0 mv -50 - 200
DRK LhP 5T.7 mby -50 - 200
HVPS 671 v 550-900 constant
DCPS 2526 my 2500 = 200
RCELL TEMP 50.0 °C 50:1
BOX TEMP 293 C 5-40
PMT TEMP 7.1 | 7:20
S, Span Conc 400 FPB 20-20,000
SO, Slope 1.007 - 10:-03
SO, Cffser 21.6 mv <250
Stability at Zero 01 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)

Calibrated by : % Q‘ .

(Mr.Kaseam Simaphon)

Approved by : &m%na gd

‘T/Mr_Yuthana Thanataranit)
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T CALIBRATION REPORT T
S0, FLUORESCENT ANALYZER
DATE : 31 August 2025 BRAND : TELEDYNE MODEL : TML-60
NQ. 5C.-R0B SERIAL NO, TR51064
Calibrator (Dilution System)
Brand . Teledyne Model : 700E
Last Cal, Date : 28 October 2024 Serial No, 1 201-5
Reference Standard Gas
Standard Gas : Sulphur Dioxide (50,) Cylinder No, : ADOE 145K
Certified Date 21 June 2021 Expired Date : 21 June 2029 Cylinder Conc, 1 49.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 246 ko % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PFB
Set Foint Expected Concentration | Analyzer Responsa %alif Analyzer Response Slope
Zero 0 0.11 0 E
50, Span 400.0 400.1 0.025 apn.o 1.012
APl Model TML-60 50, Analyzer Check list
Test Values Observed Value Units Neminal Range
RAMGE 500 PPR 0-500
SAMPLE PRESS 8.7 in-He 25-35
SAMPLE FLOW 653 cc/min 650 = 10%
FMT 103.0 mYy -20-150 with Zero Al
UV LAMP 30218 my 1000-4900
STR. LGT 61.5 PPB <100
DRK PMT 62.9 mb -50 - 200
DRK LMP 57.6 mV -50- 200
HVPS 669 v 550-900 constant
DCPS 2520 mv 2500 « 200
RCELL TEMP 504 °C 50:1
BOX TEMP 29.3 °C 5-40
PMT TEMP 7.2 k4 7+20
SC, Span Conc 400 PFB 20-20,000
S0, Slope 1.012 i 10:03
SO, Offset 21.8 my <250
Stability at Zero 0.1 FPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)

Calibrated by :

Ly &

{Mr Kaseam Simaphon)

Approved by : %%W\ ?

(ﬁr.‘r’uthana Thanataranit)
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Aceredired
ISOAECITOZS

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VACUUM GAUGE

MANUFACTURER HI-LIGHT

MODEL/TYPE N/A

SERIAL NO. N/A[64-220088-1]

CLID.NO. 212301422

JOB CONTROL NO. 240720076546
CUSTOMER S.P.S. CONSULTING SERVICE CO.,LTD.

780! PHAHOLYOTHrN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED :19 July 2025 DATE OFISSUED: 24 July 2025

The report or calibration shall not be reproduced except in full without approval of the Calib.-ation Laborator-y Co., Ltd.

Calibrated By : Sittipong Pimdee

Calibration Engineer

p=~

Approved By : Mongkol Yotsoontorn EALSARTTS LAfoRaieay T (7

Authorized Signatory

24 July 2025

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according

to the International System of Units ( SI)

Certificate No. Q24076546

F3-011-05/12-23 page | of 3
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CLC ACDM.2814

AccredUed
ISOAEC 1T02E

REPORT OF CALIBRATION

FOR

NOMENCLATURE VACUUM GAUGE
MANUFACTURER HI-LIGHT
MODEL/TYPE N/A

SERIAL NO. N/A [64-220088-1]
DATE OF CALIBRATION 23 July 2025
DUE DATE OF CALIBRATION 23 July 2026

ENVIRONMENT CONDITIONS

Temperature : (23 +2)°C Relative Humidity (55+_10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No, CLC-CPPP-035 according to DKD-R 6-1 as calibration guidelines.
The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Document Process Calibrator, Fluke Model 74 | B S/V. 8295020 with Pressure Module Model 700PD5 SIN. 89404505.

TRACEABILITY :

The measurement s are traceable to International System of Units (S1), through National Institute of Metrology (Thailand).

Certificate No. MP-0040-24.

UNCERTAINTY :

Thereported uncertainty is based on a standard uncertainty multiplied by coverage factor of & =2. Ithas been evaluated

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 95%.

Certificate No. Q24076546
F3-011-05/12-23 page 2 of 3
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CALIBRATION LABORATORY Co., LTD.

2/1Q-11,14,55 Soi Prasert Manukit 29 Yaek 4. Prasert Manukit Rd .Ladphrao, Bangkok 10230

B ANSI N 140 A CRRfTitahon Bl
ACCR EDITED

Tei. 02-578-D353-4  Fax02-578-2672 wv.w.caHaboralory.com  Emailsale@cal-laboratory.com
ST T CALIBAATESN AND
b DOMENSIDNAL MEASUREMENT

CLC ACDM-28%4

Accredited
LSOWIEC 1T02S

CONDITION OF CALIBRATION ITEM :RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS: (X) without adjustment ( ) adjustment
The DUC was exercised by applying a known pressure from its zero to full scale | times. Then 2 series of known
gauge pressure were applied. The STD reading were recorded and the means value were reported in the table below.

CALIBRATION DATA

CORRECTION OF PRESSURE

DUC Test point STD Reading ( kPa ) Conversion to inHg Correction (inHg)
(inHg ) Up Down Up Down Up Down
0 0.00 0.00 0.0 0.0 0.0 0.0
-5 -15.07 -15.10 -4.5 -4.5 H0.5 +0.5
-10 -32.50 -32.84 -9.6 -9.7 +0.4 +03
-13 -49.44 -49.77 -14.6 -14.7 +0.4 +0.3
-20 -66.70 -66.70 -197 -19.7 0.3 +0.3
-25 -83.63 -83.97 -24.7 -24.8 +0.3 0.2
-30 -100.39 -100.39 -29.6 -29.6 +0.4 +0.4

Uncertainty of measurement+ 0.2 inHg
Transmitting fluid : Air.
Technical Note. Conversion factor [ kPa ;0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No. ACDM-28!4 Version 012 Page 43 of 67

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

### End of Certificate ###

Certificate No. Q24076546

F3-011-05/12-23
page 3 of 3
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451-451/1 Sirinthorn Road, Bangbumiru, Bangplud, Bangkok, 10700 Thailand 'fwﬂ,\.\n\‘

Tel. +66 2433 833] Email : calibration@sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP25026
Pages : 1 of 4

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY
STRAY LIGHT

Condition As Found : GOOD

Customer : S.P.S CONSULTING SERVICE CO., LTD,

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON SUB-DISTRICT, CHATUCHAK DISTRICT,
BANGKOK PROVINCE 10900 THAILAND.

Location : ORGANIC LABORATORY IV
Ambient Temperature : (229 +5) °C
Relative Humidity : (53.7£25) %
Received Date : 22 AUGUST 2025
Calibration Date : 22 AUGUST 2025
Date of Issue : 25 AUGUST 2025
Calibrated by : Nitinun Srihawan

Wichou B

( Wichok Ekpongpradit )

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES

ssociate CALIBRATION LABORATORY
Cert. No. : SP25026
Job No. : VC68SP0019
Pages : 2 of 4
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

Material Ref. type Cell serial No.  Cert. No. Due Date
Holmium liquid RM-HL 29706 126461 24/10/2026
Didymium liquid RM-DL 28912 126462 24/10/2026
Neutral density filter RM-1N2N3N 13877 126457 24/10/2026
Potassium dichromate solutions RM-0204060810 14204 126497 25/10/2026
Potassium Iodide solution - KI-0701-001  CI-0185-24 14/05/2026
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
Result of calibration : Wavelength Accuracy
(Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.21 0.08 0.16 2.00
361.25 361.39 0.14 0.16 2.00
RM-HL 467.82 467.71 -0.11 0.16 2.00
536.56 536.50 -0.06 0.16 2.00
640.50 640.36 -0.14 0.16 2.00
740. 739.85 -0. ;
RM-DL 0.09 8 0.24 0.16 2.00
864.94 865.12 0.18 0.16 2.00
UUC* = Unit Under Calibration
. e —— SR R S, .o~
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : SP25026
Job No. : VC68SP0019
Pages: 3 of 4
Result of calibration : Photometric Accuracy
Material Wavelength Filter S/N Nominal Certified UUC* Reading  Error Uncertainty k

(nm) Absorbance (A) Absorbance (A) (A) +(A) Factor

29381 0.5 0.5443 0.5413 -0.0030 0.0043 2.00

440.0 29914 0.7 0.7484 0.7455 -0.0029 0.0054 2.00

29360 1.0 1.0527 1.0535 0.0008 0.0032 2.00

5 29381 0.5 0.4948 0.4922 -0.0026 0.0041 2.00

& 465.0 29914 0.7 0.6906 0.6877 -0.0029 0.0050 2.00

Z 29360 1.0 0.9695 0.9709 0.0014 0.0031 2.00

E“ 29381 0.5 0.5090 0.5068 -0.0022 0.0036 2.00

Z 546.1 29914 0.7 0.6985 0.6960 -0.0025 0.0041 2.00

2 29360 1.0 0.9814 0.9825 0.0011 0.0031 2.00

® 29381 0.5 0.5375 0.5353 -0.0022 0.0034 2.00

§ 590.0 29914 0.7 0.7256 0.7231 -0.0025 0.0037 2.00

Z, 29360 1.0 1.0213 1.0219 0.0006 0.0032 2.00

29381 0.5 0.5223 0.5202 -0.0021 0.0033 2.00

635.0 29914 0.7 0.6927 0.6901 -0.0026 0.0036 2.00

29360 1.0 0.9744 0.9750 0.0006 0.0032 2.00

UUC* = Unit Under Calibration

SN
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : SP25026
Job No. : VC68SP0019
Pages: 4 of 4
Result of calibration : Photometric Accurac
(Without adjustment)
Maseslil Wavelength  Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/l) Absorbance (A) Absorbance (A) (A) +(A) Factor
E 20 0.2415 0.2443 0.0028 0.0101 2.00
e 2 40 0.4866 0.4871 0.0005 0.0115 2.00
'§ E 235.0 60 0.7415 0.7295 -0.0120 0.0067 2.00
£ £ 80 0.9854 0.9844 -0.0010 0.0071 2.00
Z 100 1.2444 1.2425 -0.0019 0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model LAMBDA 25 S/N 501814123010

Resolution of Wavelength Mode
Resolution of Photometric Mode

Parameter Setting
Measurement Mode
Wavelength Scan
Scanning Speed

Band width(Wavelength)
Band width(Vis)

Band width(Uv)

0.1 nm
0.001 A

Wavelength, Absorbance
190 nm - 1100 nm

7.5 nm/min

1.0

1.0

1.0

Stray Light** UUC* Reading at 220.0 nm

Transimission T(%)

Absorbance(A)

0.020

3.7032

*¥Specific Acceptance :

Transmission < 1.0 T(%), Absorbance = 2.0 A
**Stray light not TISI Accredited

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
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Tel : (662) 939-4370-72. Fax : (662) 513-4221. E-mail : sale@spscon.com.. Www.Spsmon.com

Calibration Report

MNon-Dispersive Infrared CO Analyzer

Date : I Brand : AP|

Na. CO-BOS

01 September 2025 |

Model : 300E
Serial No. 3116

Calibrator (Dilution System)

Brand Teledyne Maodel TOOE
Last Cal. Date : 28 October 2024 Serial No. 201-5
Reference Standard Gas
Standard Gas . Carbon Manaxide (CO) Cylinder No. D711839
Certified Date v 14 March 2024 I Expired Date : 14 March 2032 Cylinder Conc. 4,580 ppm
Calibrating Condition
Pressure mmbar Temp. °C % RH
Calibration Setting
Span Initial Reading (Before Adj.), PPM Final Reading (After Adj.), PPM
Set Paint Expected Concentration Analyzer Response %Dif Analyzer Response
Zero 0 0.11 0
CC Span 40.00 40.05 0.125 40.00
APl Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Range
Range 50 PPM 0-10C0 ppm
Stability 0.10 PPM < 1 ppm With Zera Air
CO Measure 4015.5 mv 2500-4800 mv
CQO Reference 3345.1 my 2500-4800 my
Measure/Reference Ratio 1.180 - 1.1-1.3 W/Zero Air
Samgple Pressure 284 In-Hg-A ~2"< Ambient Absolute Pressure
Sample Flow 811 CC/Min 800 + 10%
Sample Temperature 48.2 S g +a
Bench Temperature 48.0 9 48 + 2
Wheel Temperature 68.3 °c 68+ 2
Box Termperature 306 CC Ambient Temp + 7 £ 10
Photo-Crive 3042.1 my 250 mV to 4750 mv
Slope .07 - 1.0+ 03
Offset 0.2 0+03

A

Calibrated by :

Danql{\on

N
{Mr.Adul Dangkliom)

Approved by

w (Mr. Peera Detudom)
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N : 136833

Environmental Conditions

Adl Dangklow

(Mr, Adul Dangki'ﬁ{-n)

Temperature 25 + 3 %
Pressure , 1010 + 15 mrmbar
Personal Pump Data Calibration Data
Tioex fge mUsying Value From Calibration Curve
No Brand Madel Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R
R0t SKC 226-PCXR4 602467 02/07/2025 1,000 1,500 2,000 997 1,510 2,008 1.008x — 10.783 1.000
RO2 SKC 220-PCXR4 626450 03/07/2025 1,000 2,000 3,000 999 1,458 1,993 0.991x + 5.648 1.000
RO3 SKC 220-PTXRA 691592 02/07/2025 1,000 1,500 2,000 1,008 1,501 1,998 1.006x - 13,328 0.999
R4 SKC 224-PCXA4 691672 02/07/2025 1,000 1,500 2,000 Ge% 1,493 2,002 1.001x - 3.364 1.000
ROS SKC 224-PCXR4 T9E4TO 01/07/2025 1,000 1,500 2,000 986 1,509 2,001 1.009% — 19.500 0.999
RD& SKC 220-PCXRE 798456 01/07/2025 1,000 1,500 2,000 997 1,458 1,988 1.004x - 8.490 1.000
ROT SKE 220-PCXR4 798480 020742025 1,000 1,500 2,000 998 1,454 2,001 1.006x - 11.786 1.000
RO8 SKC 224-PCHRA BB3215 03/07/2025 1,000 1,500 2,000 1,009 1,505 2,006 1.001x + 0.899 1.000
RO9 SKC 228-PCXRd 034650 03/07/2025 1,000 1,500 2,000 996 1,508 1,999 1.008x - 17.223 0.999
A10 SKC 224-PCXR4 091765 03/7/20625 1,000 1,500 2,000 993 1,485 1,998 1.000x - 2.097 1.000
A1l Ske 224-PCXR4 091763 02/07/2025 1,000 1,500 2,000 1,002 1,498 2,002 1.010x - 18.889 0,999
R12 SKC 224-PCXRA 051568 01/07/2025 1,000 1,500 2,000 997 1,506 2,001 1.004x% - 1,711 1.000
R13 SKC 229-FCXRE 091638 D1/07/2025 1,000 1,500 2,000 1,006 1,498 1,997 0.591x + 13.423 1.000
Ri4 SkC 226-PUCXRa DF1764 01/07/2025 1,000 1,500 2,000 994 1,505 1,996 1.007x - 17.870 0.999
R15 SKC 224-PCXRB 529457 01/07/2025 1,000 1,500 2,000 1,005 1,504 1,994 0955 + 5.338 1.000
R16 SKC 224-PCXRE 529643 02/07/2025 1,000 1,500 2,000 1.000 1,89% 1,997 1.000x - 2.577 1.000
R17 SKC 220-FCXRB 529645 02/07/2025 1,000 1,500 2,000 996 1,507 1,993 1.004x - 12.365 0.9585
R1B SKC 224-PCXRE 566756 Q4072025 1,000 1,500 2,000 9495 1,498 1,996 0.997x + 0.E1% 1.000
R1% SKC 224-PCXRE 566802 03/07/2025 1,000 1,500 2,000 1,003 1,459 2,002 1.012x - 22101 0,555
R0 SKC 224-PCXRE 529089 02/07/2025 L,o0o 1,500 2,000 G54 1,502 1,996 1.001% - 5.166 1.000
R21 SKC 220-PCXAS 665728 04/07/2025 1,000 1,500 2,000 999 1,497 2,001 1.003x - 8.170 1000
R22 SkC 228-FCXRB TOT444 0a/07/2025 1,000 1,500 2,000 1,004 1,504 2,006 1,005x - 6.228 1.000
RZ3 Ske 224-PCXRE 761047 03/07/2025 1,000 1,500 2,000 996 1,498 1,996 0.9%8x - 1.215 1000
R24 SKC 224-PCXRB 707893 01/07/2025 1,000 1,500 2,000 599 1,508 1,995 L002x - 7415 0599
RZ5 SKC 224-PCXRA 761052 04/07/2025 1,000 1,500 2,000 1,004 1,501 1,997 0.992x + 12,437 1.000
R26 SKC 224-PCXRE 707956 04/07/2025 1,000 1,500 2,000 1,005 1,505 2,009 1.011x - 15,349 0.99%
R27 SKC 224-PCXRE 707398 02/47/2025 1,000 1,500 2,000 997 1,506 1,995 1.000x - 5721 1.000
R28 SKC 224-PCXRE 707481 02/07/2025 1,000 1,500 2,000 1,005 1,503 1,993 1.001x - 6976 0.999
R29 SKC 228-PCXRE 707402 02/07/2025 1,000 1,500 2,000 1,004 1496 1,992 0.995x + 1.966 1.000
R30 SKC 224-PCXRE 093811 04/07/2025 1,000 1,500 2,000 1,003 1,897 1,999 0.998x + 1.047 1.000
R31 SKC 224-PCXR8 093183 01A071/2025 1,000 1,500 2,000 1,004 1,505 1,995 0.996x% + £.964 1.000
R32 SkC 228-PCXRB 671950 01/07/2025 1,000 1,500 2,000 998 1,503 1,558 1.000x + 1.382 1.000
R33 SKC 226-PCXRA 626254 01/07/2025 1,000 1,500 2,000 999 1,507 1,997 1.006x - 18,223 0.95%
R34 SKC 224-PCXRa 626131 03/07/2025 1,000 1,500 2,000 1,005 1,501 1,591 0.993x + 7.387 1.000
R35 SkC 224-PCXRB 107460 03/07/2025 1,600 1,500 2,000 995 1,499 1,999 0.997x + 3,684 1.000
R36 SKC 224-PCKRR 707448 03/07/2025 1,000 1,500 2,000 1,005 1,501 2,001 1.005x - 16.388 0999
R37 SKC 228-PCXRA 707432 0140772025 1,000 1,500 2,000 1,000 1,498 2003 1.000x - 0.B75 1.000
R38 SKC 224-PCHRA 707349 D1/07/2025 1,000 1,500 2,000 998 1,492 2,002 1.003x - B.681 1.000
R3g SKC 224-PCXRE 761095 02/07/2025 1,600 1,500 2,000 1,003 1,499 2,001 1.001x - 0.859 1.000
N A
Calibrated by : Approved by :

(Mr, Peera Detudom)
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmater ’ L Model : Defender 510-H

S/N : 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (mb/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 Dweyer VFB-65 04/07/2025 500 1,000 2,000 5004 999.6 20027 0,599 + 1.975 1.000
H-ROZ Dwyer VFB-65 0a/a7/2025 500 1,000 2,000 44993 938.9 1998.1 1.000x - 0.723 1.000
H-RO3 Dwyer VFB-65 03/07/2025 500 1,000 2,000 500.5 9987 1996.7 0.998x + 2.184 0999
H-RO4 Dwyer VFB-65 02/07/2025 500 1,000 2,000 501.7 9881 1993.3 1.000x - 2.212 0.999
H-ROS Dwyer VFB-65 0240772025 50 1,000 2,000 499.2 997.5 1997.1 1.002x - 3.115 1000
H-RO6 Dwyer VFB-65 02407 /2025 500 1,000 2,000 4998 9574 1993.2 1.001x% - 4.572 0.999
Calibrated by : Approved by :
A J.q[ Damrk)om Mo
(MrAdul Dan_nglorn} “ (Mr. Peera  Detudom)
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Certificate of Calibration

Aquion : Anion (ID#894)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

AQUION S/N:190840059

AS-DV S/N : 190915235

for

S.P.S. Consulting Service Co., Ltd.
]

ARCHEMICA LAB
USEN @15teim way 9n
ARCHEMICA LAB CO.,LTD.
Operator Signature : <<t spst g Date : Jun 6, 2025

(Mr. Teerapat Boonla)

Application Chemist
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%S.P.S. CONSULTING SERVICE CO., LTD.

7 wanwmaledu 24 ouvwnalodu uwssauma m“qi’ns AW 10900
hin Rd.. Jompol. Chatuchak, Bangkok 10900
Tel : (662) 939-4370-72. Fax : (662) S13-4221, E-masl : Sale@Spscon.coim, WWwW.SpSCon com

Calibration Report
Total Hydrocarbon Analyzer

Date :f 01 September 2025 | Brand : Model :
No. RO2 Serial No, 6F3AC3VA
Calibrator {Dilution System)
Brand Teledyne Model o 700
Last Cal, Date 29 October 2024 Serlal No 421
Reference Standard Gas
Standard Gas Methane (CH,) Cylinder Mo. D612165
Certified Date 25 February 2023 | Expired Date 25 February 2031 Cylinder Canc. 453 ppm
Calibrating Condition
Pressure mmbar Temp. % % RH

Start Time : 10:00 AN

Pre-Calibration Checks

Change Particulate Filter

Leak Test

Yes

Yes

Calibration Setting

Span Set Point

initial Reading (Befored Adj)

Final Reading (After Adj)

Expected Concentration (PPM)

Analyzer Response (PPM)

Analyzer Response (FPM)

Zero

0

010

0

Span

10

10.02

10

Span Instrument Gain;

Calibration Setting (Final)

APHA-350 Total Hydrocarbon Analyzer

Test Values Observed Value Units Nominal Range
Signal (CH,) 912.2 mv 800-1,350
Signal (THC) 316.8 m\ 800-1,350
Detector 78.2 kPa ({Pressure Air/1013)x100)-20 + 4 KPa
Purifier 189 kPa B-25
NMC 258.2 “C 260 £ 10
Bypath 0.9 L/ min 09403
Over Flow 0.8 L/ Min 03

Adu

Denaklom

e
(Mr.Adut Dangklom)

Agproved by :

\ (Mr. Peera Detudom)



LBNENTHDULNIEULATINBNITATIVIATIZAUNINUA




CALIBRATION LABORATORY Co.,LTD. \J_/ ﬂldMB

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao Bangkok 10230 ;
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Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com / ﬁ \ %!j
K nlnit _J‘MFP:;I“'ITI‘IJEAT_AHI:‘!IE#'.IS?J?IEMEI-I1
CLC ‘ ACDM-2814
Accredited
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER : HANNA
MODEL / TYPE : HI3512/HI1332/HI7662-T
SERIAL NO. i 08685754/11250B7M/092806BN[PH04/56]
CLID. NO. i 272501562
JOB CONTROL NO. ;250617070523

CALIBRATION SERVICE : EIN-LABORATORY D ON-SITE

CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 17 June 2025 DATE OF ISSUED : 20 June 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratery Co., Ltd.

Calibrated By : Sukgasem Seehanart

Wenick Inchaisri

Calibration Engineer

é L)
:- CALIBRATIR LABORATURY Lo_LTn

Approved By : Mongkol Yotsoontorn

Authorized Signatory
20 June 2025

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q25070523

F3-011-05/12-23 page 1 of 4
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CALIBRATION LABORATORY CO.LTD. & AI%AB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i“ﬁm ANSH Naiona Acredtation Beard

c//’_/-—-'_'::\;-: ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 2 NN —— T ——
2 ’r":,lf | \\\\‘ CALIBRATION AMD

c Lc Ak DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  HANNA

MODEL /TYPE :  HI3512/HI1332/HI7662-T

SERIAL NO. : 08685754/11250B7M/092806BN[PH04/56]
DATE OF CALIBRATION : 18 June 2025

ENVIRONMENT CONDITIONS :

Temperature : (ZSi 2.5) oC Relative Humidity : (Sl]:t 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by direct

measurement with Certified Reference Material (CRM),

This instrument was calibrated under procedure No. CLC-CPTH-04 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

|. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

4, Precision Thermometer, ASL Model F250 S/N. 1334023800.

5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1.

Certificate No. Q25070523

F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD. &

1
Ve

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 imgﬁ ANS1 Wations Jreahton B
://'F"“‘\\\“E ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-faboratory.com NN —— S
‘fa,jr Al N CALISRATION AND
DIMENSIDNAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17026

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 080124 , 120124, Due Date 23 January 2026.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4281-14495731 , Due Date 27 September 2025,

3. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q24120999, Due Date 26 November 2025.

4. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 1042/67, Due Date 16 October 2025.

5. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).

Certificate No. TT-0146-24, Due Date 28 October 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q25070523

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO,LTD. ¥ aam

ANS! Natianal Accreditation Baari
- o ACCREBITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 5 AN —— ErEETE——

B
/“h | ‘\‘\\‘ CALIBRATION AND
h DIMENSIONAL MEASUREMENT

c I—c ACDM-2814

Accredited
1SO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., La .
ert Manuki e ras i dphrao, Bangkok 10230 ey

i

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.003 4.005 168.2 -0.002 0.010 2,00
7.005 7.010 -8.1 -0.005 0.013 2,00
10.015 10.010 -177.7 +0.005 0.014 2,00

Technical Note. Setting function CAL 3 point ( 4,7,10 ).

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 4 of 68

2. TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( °c) | DUC Reading ( °e) Correction ( °C) Uncertainty & ( ey

100 25.00 25.0 0.00 0.07

Technical Note. Type of sensor : Thermistor

Probe @ 3 mm
Materials : Metal Sheath.
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 2,00.

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25070523

F3-011-05/12-23 page 4 of 4 E E
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Calibratech Co.,Ltd. e e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal(@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 68-400046-2 Page : 10f2

Submitted by : S. P. S Consulting Service Co., Ltd.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 100 °C Resolution : 1 C
Serial No. : N/A Immersion : Total
ID No. : TM21/59

Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (50 + 15 %
Line Voltage ; (220 + 22) VAC

Date of Received : 21 January 2025

Date of Calibration : 24 January 2025

Date of Issue : 24 January 2025

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001

based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Traceability

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

2, Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by : j?/

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
Ok L0

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

wencratbratechasdh,

CAL-F0031-03




CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-400046-2

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

Iee point check : UUC* reading 0 ° C Standard reading 0.4429 "C

Standard Reading| UUC Reading Correction Uncertainty
("c) ("C) (“C) (£°C)
20.4801 20 0.5 0.31

emark

UUC : Unit Under Calibration

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

Page : 2 of 2

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

providing a level of confidence of approximately 95%

-ollo -

CAL-F0031-03
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QUALITY CALIBRATION CO.,LTD. N

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

www.qcalibration.com NSC-TISI-T1S17025

CALIBRATION 0049

CERTIFICATE No : 25M2254 PAGE: 1 OF 2
REFERENCE No : 76365-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No $ 1126422905

ID No : BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

L]

CALIBRATED BY 2 ATSAWIN Y.
CALIBRATION DATE 3 07-Mar-25
APPROVED BY

ONGS¥K J.
ISSUED DATE : 13-Mar-25
RECEIVED DATE 3 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
Ob&AD]
ok
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 25M2254 PAGE:2 OF 2

Calibration Report

EQUIPMENT | DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER $ METTLER TOLEDO S/N - 1126422905

ID No : BAO05/50 RECEIVED DATE : 07-Mar-25

AIR PRESSURE g 1009mbar + 1mbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE § 24°C=1°C RELATIVE HUMIDITY : 54 %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 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.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 C02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 C02250117 29-Jan-27

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. 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

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 120 g WAS 0.000055 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

4

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
0.00 0.00000 0.00000 0.000065
0.02 0.01999 0.00001 0.000065
0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50002 -0.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
| 4 2 50.0000
pl 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 BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

Euv@
E& F-G010 REV 0
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SCIENCE

CERT.No.: HS-W015C

18 Mar 25
S.P.S CONSULTING SERVICE CO.,LTD

Calibration Date :
Submitted by :

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol,

Chatuchak, Bangkok, Thailand 10900

Avg Room Temp : 20 °C
Avg Water Temp : 20 °C

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,

Samsaennok , Huaikhwang, Bangkok 10310

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

Email:info@harikul.com www.harikul.com
Certificate of Calibration

Model : YSI 5000

SIN : 15B100751
Probe : YSI5010

SIN 1 22D100097

ID NO. -

Air Temp ref . S/N. FB065C26

Barometric ref

: S/N. F8065C26

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

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

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

Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

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

date and place of test only.

2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.

3) This result shall not be used for advertising purpose.

Technician Signature

(Kittipong Maekwong)

Laboratory Manager

(Natenapha Pisatkunchon)



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

CERT]FICATE No :25T0521 PAGE: 1 0F 2
REFERENCE No : 75853-2

Certificate of Calibration

EQUIPMENT ; COD REACTOR

MANUFACTURER : HACH

MODEL : DRB 200

SERIAL No : 15110C0498

ID No - CRB 06/59

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 : CHAICHARN CH.

CALIBRATION DATE : 03-Feb-25

APPROVED BY : ; ;/;d\

PONGSWK J.
ISSUED DATE : 03-Feb-25
RECEIVED DATE : 15-Jan-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OV
[=]z s =] QUALITY CALIBRATION CO., LTD.
JZ% 3
&=
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QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 25T0521 PAGE :2 OF 2

Calibration Report

EQUIPMENT 4 COD REACTOR

MANUFACTURER . HACH MODEL : DRB 200

ID NUMBER 3 CRB 06/59 SERIAL NUMBER : 15110C0498
RECEIVED DATE : 15-Jan-25 CALIBRATION DATE : 03-Feb-25
AMBIENT TEMPERATURE 3 Z3 @IS RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASURMENT METHOD WITH CALIBRATED THERMOCOUPLE TYPE K
UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON POINTS AND LOCATED AS THE PICTURE .
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7301307 24Te467 26-Jun-25

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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

OIOIROIONC),
D,

Wh o

00000
®
0000

BLOCK No. 1 BLOCK No.2
FRONT FRONT
Block No. 1 2
Calibration Point (°C) 150 150
Controller temperature (°C) 145 145
Indicating Temperature 145 145
I 150.23 150.64
g 2 149.73 149.78
e 3 150.29 150.29
% 4 150.04 150.49
= 5 150.09 150.51
- 6 150.74 15067
2 g 7 149.97 150.66
g 8§ 8 150.76 150.57
o 9 150.54 150.51
g 10 149.44 149.94
£ 1 150.12 150.64
= 12 149.93 150.33
g 13 149.19 149.82
= 14 148.96 149.70
15 149.09 149.79
Uncertainty of Measurement(+ °C) 0.88 0.88

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

NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION,

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.,

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIE XA

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
e END OF CALIBRATION REPORT
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CALIBRATION LABORATORY Co.,LTD. \J_/ ﬂldMB

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao Bangkok 10230 ;
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Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com / ﬁ \ %!j
K nlnit _J‘MFP:;I“'ITI‘IJEAT_AHI:‘!IE#'.IS?J?IEMEI-I1
CLC ‘ ACDM-2814
Accredited
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER : HANNA
MODEL / TYPE : HI3512/HI1332/HI7662-T
SERIAL NO. i 08685754/11250B7M/092806BN[PH04/56]
CLID. NO. i 272501562
JOB CONTROL NO. ;250617070523

CALIBRATION SERVICE : EIN-LABORATORY D ON-SITE

CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 17 June 2025 DATE OF ISSUED : 20 June 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratery Co., Ltd.

Calibrated By : Sukgasem Seehanart

Wenick Inchaisri

Calibration Engineer

é L)
:- CALIBRATIR LABORATURY Lo_LTn

Approved By : Mongkol Yotsoontorn

Authorized Signatory
20 June 2025

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q25070523

F3-011-05/12-23 page 1 of 4

-
@clecalibration



CALIBRATION LABORATORY CO.LTD. & AI%AB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i“ﬁm ANSH Naiona Acredtation Beard

c//’_/-—-'_'::\;-: ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 2 NN —— T ——
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c Lc Ak DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  HANNA

MODEL /TYPE :  HI3512/HI1332/HI7662-T

SERIAL NO. : 08685754/11250B7M/092806BN[PH04/56]
DATE OF CALIBRATION : 18 June 2025

ENVIRONMENT CONDITIONS :

Temperature : (ZSi 2.5) oC Relative Humidity : (Sl]:t 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by direct

measurement with Certified Reference Material (CRM),

This instrument was calibrated under procedure No. CLC-CPTH-04 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

|. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

4, Precision Thermometer, ASL Model F250 S/N. 1334023800.

5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1.

Certificate No. Q25070523

F3-011-05/12-23 page 2 of 4
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Accredited
ISO/IEC 17026

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 080124 , 120124, Due Date 23 January 2026.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4281-14495731 , Due Date 27 September 2025,

3. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q24120999, Due Date 26 November 2025.

4. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 1042/67, Due Date 16 October 2025.

5. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).

Certificate No. TT-0146-24, Due Date 28 October 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q25070523

F3-011-05/12-23 page 3 of 4
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., La .
ert Manuki e ras i dphrao, Bangkok 10230 ey

i

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.003 4.005 168.2 -0.002 0.010 2,00
7.005 7.010 -8.1 -0.005 0.013 2,00
10.015 10.010 -177.7 +0.005 0.014 2,00

Technical Note. Setting function CAL 3 point ( 4,7,10 ).

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 4 of 68

2. TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( °c) | DUC Reading ( °e) Correction ( °C) Uncertainty & ( ey

100 25.00 25.0 0.00 0.07

Technical Note. Type of sensor : Thermistor

Probe @ 3 mm
Materials : Metal Sheath.
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 2,00.

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25070523

F3-011-05/12-23 page 4 of 4 E E
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GC Clarus 600/680 Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd

Address
(Instrument Location):

7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
Bangkok, 10900.

Serial Number: 680514042502 Service Tag: N6SAPSSFXMP
(f;szt:;ﬂg;g:;?e Ms.Naruecha PM number: 20f 2
SeWiEearE:;?i"eer Monchai Kitcharoenkeat Sem‘::b(::f'er WO0-06815714
Date P e ormed: 13-Aug-2025 N e 13-Feb-2026

(DD-MMM-YYYY)

Part Number Release Publication Date , )

TH09370070 C August 2016 PerkinEimer’

Scope

The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC by
inspecting and replacing any worn or damaged parts. This service should only be performed by a
trained representative of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance
prior to starting the PM. Always check with the customer before making any changes that may affect the
customer’s analysis or calibration, including a current back-up of system software and/or data files. The
completed document should be signed by an authorized PerkinElmer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part
of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of Perkin Elmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners. Except as specifically set forth in its terms and conditions of sale,
PerkinElmer makes no Warranty of any kind with regard to this document, including, but not limited
to, the implied warranties of merchantability and fitness for a particular purpose. PerkinElmer shall not
be liable for incidental or consequential damages in connection with the furnishing or use of this document.
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PerkinEimer’
Component List
Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 Totalchrom6.3.2 | PSS, PSS, FID,
Clarus SQ8T 648N4050804 Turbomass 6.4
AtomX US14113002 Tekma AtomX
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MMIYY)
N/A
Additional Reagents and Standards Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (MmrYY)
N/A
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Procedure Checklist
Use (V) to check off those steps in the checklist that have been completed.

1. General:

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

il Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G 0.32 Volt

*Neutral to ground not more than 0.5 volts peak to peak

M Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas Wl Helium [] Nitrogen [JHydrogen
Moisture level /] Good []Need to replace []Other

Detector gas W Air Zero MHydrogen [Nitrogen[JHelium
Moisture level [/]Good [JNeed to replace []Other

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

M Leak check all fittings from the gas source to instrument.
Gas leakage []Pass []Fail Comment

Perform general inspection of system for cleanliness.

i1 Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan 1Yes [INo
Oven cooling fan ¥1Yes []No

2. Electronic:

il Check oven temperature. Calibrate if necessary.
Oven temperature set point 150 °C | Pass [] Fail

[0 Check sub-ambient option. (If installed).
Oven temperature set point 5 °C [JPass [JFail

M Perform routine maintenance on detector/injector. Replace parts as necessary
with customer supplied spares.




PerkinEimer’

M Check flows, including split flows if applicable. Calibrate if necessary.
Carrier flow Pass
Spllt flow Pass

M Check detector gas flows and adjust if necessary.
Detector flow Pass

¥4 Autosampler installed MYes 1 No
Check autosampler sensor for wear and replace if necessary.

Vial sensor Pass
Door sensor Pass
Tower sensor Pass
Plunger sensor Pass
Elevator sensor Pass

¥l Remove syringe, manually flush. Replace with customer supplied spare if
necessary.

Wl Check firmware version. Upgrade to current levels if necessary.
Firmware version 6.5

¥l Measure all accessible power supply voltages.

5 Volt Pass
+15 Volt Pass
-15 Volt Pass

24  Volt Pass

¥ Record all detector voltage signal.
Detector Channel A 0.98 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

NRN RN

4. Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

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

Update Logbook.

WNLNNN LN
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Clarus600/680 GC have been completed.

This Clarus600/680 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Monchai Kitcharoenkeat Monchai 13-Aug-2025
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
Ms.Naruecha N&F%Chﬂ 13-Aug-2025
(DD-MMM-YYYY)
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A7-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  44/0268

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 : ACO Relative Humidity : (50 + 15) %

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

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer 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 : 19 Feb. 2025
Date of Calibration : 21 Feb. 2025 I fiﬁ

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.5

Head Office Office/Laboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) O 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 0B 1889 6827

E-mail : mtc@tistr.or.th Website : wwwi tistr.or.th
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-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  44/0268

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

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 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) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.81 -0.19 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 9?9.9 -0.1 L5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.95 +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 : w Approved by :
(Mr.Weerachai Deechaiyae) ﬁ
Electrical and'amﬁIEI&rds Laboratory
Date of Calibration : 21 Feb. 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 24 Feb. 2025 Ref : 2011268021900739001

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 abtained from the governor of TISTR.

FM.BLMTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tambaon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Chanewat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : www. tistr.or.th
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Noise R_529/25

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand

Model

Calibration Range

ACO

2127

94 dB, 1000 Hz

Due Date

| Number
| Serial No.

| Last Calibration

AC 03/56

130006

21 February 2025

21 February 2026

Calibration Data

Sound Level Meter Data

Calibration Data

Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R31 ACO 6236 00192043 31 August 2025 93.9 93.9
ACO-R33 ACO 6236 00192045 31 August 2025 93.9 93.9
ACO-R34 ACO 6236 00192046 31 August 2025 93.9 93.9
ACO-R37 ACO 6236 00192049 31 August 2025 94.0 93.9
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
93.81 + 0.10dB
| |
. ]\\'. \. Y"U \J I'l. | I-'II EI.
Calibrated by : r”-\ol V) Unpkiam Approved by : e N T 1 o

(Mr. Adul Dangklom )

\(Mr. Peera  Detudom)
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& 7 Soi Phahalyothin 24, Phaholyothin Rd., Jompol, Chatushak, Bangkok 10900

i
e Tel : (662) 939-4370-72. Fax : (662) 5134221, E-mail : sale@spscon.com., wiw.spscon.com

Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N : 136833

Environmental Conditions

Adl Dangklow

(Mr, Adul Dangki'ﬁ{-n)

Temperature 25 + 3 %
Pressure , 1010 + 15 mrmbar
Personal Pump Data Calibration Data
Tioex fge mUsying Value From Calibration Curve
No Brand Madel Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R
R0t SKC 226-PCXR4 602467 02/07/2025 1,000 1,500 2,000 997 1,510 2,008 1.008x — 10.783 1.000
RO2 SKC 220-PCXR4 626450 03/07/2025 1,000 2,000 3,000 999 1,458 1,993 0.991x + 5.648 1.000
RO3 SKC 220-PTXRA 691592 02/07/2025 1,000 1,500 2,000 1,008 1,501 1,998 1.006x - 13,328 0.999
R4 SKC 224-PCXA4 691672 02/07/2025 1,000 1,500 2,000 Ge% 1,493 2,002 1.001x - 3.364 1.000
ROS SKC 224-PCXR4 T9E4TO 01/07/2025 1,000 1,500 2,000 986 1,509 2,001 1.009% — 19.500 0.999
RD& SKC 220-PCXRE 798456 01/07/2025 1,000 1,500 2,000 997 1,458 1,988 1.004x - 8.490 1.000
ROT SKE 220-PCXR4 798480 020742025 1,000 1,500 2,000 998 1,454 2,001 1.006x - 11.786 1.000
RO8 SKC 224-PCHRA BB3215 03/07/2025 1,000 1,500 2,000 1,009 1,505 2,006 1.001x + 0.899 1.000
RO9 SKC 228-PCXRd 034650 03/07/2025 1,000 1,500 2,000 996 1,508 1,999 1.008x - 17.223 0.999
A10 SKC 224-PCXR4 091765 03/7/20625 1,000 1,500 2,000 993 1,485 1,998 1.000x - 2.097 1.000
A1l Ske 224-PCXR4 091763 02/07/2025 1,000 1,500 2,000 1,002 1,498 2,002 1.010x - 18.889 0,999
R12 SKC 224-PCXRA 051568 01/07/2025 1,000 1,500 2,000 997 1,506 2,001 1.004x% - 1,711 1.000
R13 SKC 229-FCXRE 091638 D1/07/2025 1,000 1,500 2,000 1,006 1,498 1,997 0.591x + 13.423 1.000
Ri4 SkC 226-PUCXRa DF1764 01/07/2025 1,000 1,500 2,000 994 1,505 1,996 1.007x - 17.870 0.999
R15 SKC 224-PCXRB 529457 01/07/2025 1,000 1,500 2,000 1,005 1,504 1,994 0955 + 5.338 1.000
R16 SKC 224-PCXRE 529643 02/07/2025 1,000 1,500 2,000 1.000 1,89% 1,997 1.000x - 2.577 1.000
R17 SKC 220-FCXRB 529645 02/07/2025 1,000 1,500 2,000 996 1,507 1,993 1.004x - 12.365 0.9585
R1B SKC 224-PCXRE 566756 Q4072025 1,000 1,500 2,000 9495 1,498 1,996 0.997x + 0.E1% 1.000
R1% SKC 224-PCXRE 566802 03/07/2025 1,000 1,500 2,000 1,003 1,459 2,002 1.012x - 22101 0,555
R0 SKC 224-PCXRE 529089 02/07/2025 L,o0o 1,500 2,000 G54 1,502 1,996 1.001% - 5.166 1.000
R21 SKC 220-PCXAS 665728 04/07/2025 1,000 1,500 2,000 999 1,497 2,001 1.003x - 8.170 1000
R22 SkC 228-FCXRB TOT444 0a/07/2025 1,000 1,500 2,000 1,004 1,504 2,006 1,005x - 6.228 1.000
RZ3 Ske 224-PCXRE 761047 03/07/2025 1,000 1,500 2,000 996 1,498 1,996 0.9%8x - 1.215 1000
R24 SKC 224-PCXRB 707893 01/07/2025 1,000 1,500 2,000 599 1,508 1,995 L002x - 7415 0599
RZ5 SKC 224-PCXRA 761052 04/07/2025 1,000 1,500 2,000 1,004 1,501 1,997 0.992x + 12,437 1.000
R26 SKC 224-PCXRE 707956 04/07/2025 1,000 1,500 2,000 1,005 1,505 2,009 1.011x - 15,349 0.99%
R27 SKC 224-PCXRE 707398 02/47/2025 1,000 1,500 2,000 997 1,506 1,995 1.000x - 5721 1.000
R28 SKC 224-PCXRE 707481 02/07/2025 1,000 1,500 2,000 1,005 1,503 1,993 1.001x - 6976 0.999
R29 SKC 228-PCXRE 707402 02/07/2025 1,000 1,500 2,000 1,004 1496 1,992 0.995x + 1.966 1.000
R30 SKC 224-PCXRE 093811 04/07/2025 1,000 1,500 2,000 1,003 1,897 1,999 0.998x + 1.047 1.000
R31 SKC 224-PCXR8 093183 01A071/2025 1,000 1,500 2,000 1,004 1,505 1,995 0.996x% + £.964 1.000
R32 SkC 228-PCXRB 671950 01/07/2025 1,000 1,500 2,000 998 1,503 1,558 1.000x + 1.382 1.000
R33 SKC 226-PCXRA 626254 01/07/2025 1,000 1,500 2,000 999 1,507 1,997 1.006x - 18,223 0.95%
R34 SKC 224-PCXRa 626131 03/07/2025 1,000 1,500 2,000 1,005 1,501 1,591 0.993x + 7.387 1.000
R35 SkC 224-PCXRB 107460 03/07/2025 1,600 1,500 2,000 995 1,499 1,999 0.997x + 3,684 1.000
R36 SKC 224-PCKRR 707448 03/07/2025 1,000 1,500 2,000 1,005 1,501 2,001 1.005x - 16.388 0999
R37 SKC 228-PCXRA 707432 0140772025 1,000 1,500 2,000 1,000 1,498 2003 1.000x - 0.B75 1.000
R38 SKC 224-PCHRA 707349 D1/07/2025 1,000 1,500 2,000 998 1,492 2,002 1.003x - B.681 1.000
R3g SKC 224-PCXRE 761095 02/07/2025 1,600 1,500 2,000 1,003 1,499 2,001 1.001x - 0.859 1.000
N A
Calibrated by : Approved by :

(Mr, Peera Detudom)
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Personal Pump Calibration Report

I Calibration Method : Dry Cal Primary Flowmeter | I Meodel : Defender 510-H

l S/N : 136833

Environmental Conditions

u

Temperature . 25 + 3 C
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) .
No, | Brand Model Serial No. Date Setting Actual (Q std.) Vel From CobamReuy
1 2 3 1 2 3 y g’
ROL SKC 220-PCKR4 Go2as7 01/16/2025 1,000 1,500 2,000 1,001 1,504 2,006 1.001x + 1.123 1.000
RO2 SKC 220-PCHR4 626450 01/10/2025 1,000 2,000 3,000 w7 151t 1,967 1.000x - 2.215 1.000
RO3 SKC 220-PCXRA 691502 01/10/2025 1,000 1,500 2,000 1,004 1,504 2,008 1.005% - 5,705 1.000
RO4 SKC 224-PCXRA 691672 01/10/2025 1,000 1,500 2,000 1,013 1,506 2,007 0.9%96x + 7.748 0.999
RO5 SKC 229-PCKR4 798470 01/10/2025 1,000 1,500 2,000 1,005 1,506 2,010 L00Tx - 4,757 1.000
RO& SKC 224-PCXR4 796456 Q01/10/2025 1,000 1,500 2.000 996 1,503 1,599 1.00% - 5.913 1.000
ROT SKC 224-PCXA4 758480 03/10/2025 1,000 1,500 2,000 997 1,502 1,996 1.000x - B975 0.999
RO8 SKC 224-PCXR4 B8B3215 03/10/2025 1,000 1,500 2,000 1,005 1,504 1,995 0.999x - 0.068 1,000
RO9 SKC 224-PCXR4 034650 03/10/2025 1,000 1,500 2,000 9o4 1,505 1,958 1.005x - 11.989 L.000
R10 SKC 228-PCXRA 091765 01/10/2025 1,000 1,500 2,000 1,005 1,508 2,006 1.008x - 11.738 0999
R11 SKC 224-PCXR4 091763 01/10/2025 1,000 1,500 2,000 1,006 1453 2,003 0.9%96x + 5.589 1.000
R12 SKC 220-PCHR4 091568 02/10/2025 1,000 1,50C 2,000 995 1,456 1,999 1.002x - 5,717 1.000
R13 SKC 226-PCXRY 0914638 01/10/2025 1,000 1,500 2,000 1012 1,505 2,008 1.00dx - 2938 0.999
Ri4 SKC 224-PCXRE 917sa 01/10/2025 1,000 1,500 2,000 996 1,494 2,004 1.00Bx - 18.690 1.000
R15 SKC 224-PCARB 529457 01/10/2025 1,000 1,500 2,000 998 1,507 2007 1.007x - 12857 0.999
R16 SKC 224-PCXRB 529643 01/10/2025 1,000 1,500 2000 997 1,45 1,954 0.59%x - 1.395 1.000
R17 SKC 224-PCXRE 529645 01/10/2025 1,000 1,500 2,000 1.005 1,503 1,995 1.005x - 10884 0.999
R13 SKC 2248-PCXRS 566756 01/10/2025 1,000 1,500 2,000 9T 1,505 1,993 1.00Cx - 4.450 1.000
R19 SKC 224-PCXR8 566802 01/10/2025 1,000 1,500 2,000 1,004 1,504 2007 1.006x - 6,752 1.000
R20 SKC 220-PCXRB 529089 03/10/2025 1,000 1,500 2,000 1,008 1,497 2,001 1.002x - 6,225 0.999
R21 SKC 228-PCHRB 665728 03/10/2025 1,000 1,500 2,000 997 1,505 2,003 1.006x - 16,975 0599
R22 SKC 224-PCHRB 707444 01/10/2025 1,000 1,500 2,000 1,005 1,454 2,001 Q.095x + 6.369 1.000
R23 SKC 224-PCXR8 761067 01/10/2025 1,000 1,500 2,000 1,008 1,495 2,000 0.992¢ + 13.025 1.000
R24 SKC 224-PCXRE 707893 01/10/2025 1,000 1,500 2,000 1,005 1,504 1,997 1.004x - 8.140 0.59%
R25 SKC 229-PCXRB T61052 01/10/2025 1,000 1,500 2000 1,006 1,510 2,008 1.001x - 0.152 0.999
R25 SKC 224-PCHRE 707958 01/10/2025 1,000 1,500 2,000 1,000 1,513 2,008 1.008x - 10.714 1.000
RzZ7 SKC 224-PCKR8 TO73%8 Q2/10/2025 1,000 1,500 2,000 1,011 1,512 2012 1.002x¢ + 2.547 0.599
Rz8 SKC 224-PCXRa TO74ag1 02/10/2025 1,000 1,500 2,000 999 1,498 2,000 1.000x +0.144 1.000
R2% SKC 224-PCXRE Taran2 02/10/2025 1,000 1,500 2,000 1,000 1,509 2,006 1.004x - 5.501 1.000
R30 SKC 226-PCXR8 093811 02/10/2025 1,000 1,500 2,000 958 1,514 2,005 1.009x - 10.222 1.000
R31 SKC 224-PCXR8 093183 01/10/2025 1,000 1.500 2,000 999 1,508 2,003 1.005x - 9.587 1.000
R32 SKC 224-PCXRE 671950 0L/10/2025 1,000 1,500 2,000 1,000 1,454 1,996 0.9%9ax + 5137 1.00C
R33 SKE 228-PCXR4 £26254 01/10/2025 1,000 1,500 2,000 1,004 1,453 2,005 1.008x - 16.151 0.999
R34 SKC 224-PC¥R4 626131 01/10/2025 1.000 1,500 2,000 958 1,508 1,994 0.998x - 0.764 1.000
R35 SKC 224-PCXRE TOT460 01/10/2025 1,000 1,500 2,000 1,003 1,502 1,993 0993 + 8172 1.000
R36 SKC 224-PCXRE TOT448 01/10/2025 1,000 1,500 2,000 997 1,510 1,999 1.004x - 8044 1.000
R37 SKC 224-PCXRE 707432 01/10/2025 1,000 1,500 2,000 1012 1,515 2,007 Q.997x% + 7.376 0,959
R38 SKC 224-PCXRE 707389 03/10/2025 1,000 1,500 2,000 999 1,511 1,998 1.001x - 2.918 1.000
R3% SKC 229-PCXRB 7610095 03/10/2025 1,000 1,500 2,000 1,008 1,514 1,995 0.993x + 11.058 0.999
Calibrated by : Approved by :
Adl  Darghlom
(Mr. Adul Dangklom) ‘ (Mr. Peera Detudom)
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§ 7 mamwvalodu 24 ouvwnalsdyu umesauna WAIAINT NFINNT 10900
ﬁe, T & 7 Soi Phaholyolhin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900
- A Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail ; sale@spscon.com.. www.spscon.com
Personal Pump Calibration Report
| Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N : 136833
Environmental Conditions
Temperature 25 + 3 “c
Pressure 1010 4+ 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R
R40 SKC 224-PCXRY 612753 03/10/2025 1,000 1,500 2,000 1,005 1,504 2,007 1.003x - 2.659 1.000
R41 SKC 224-PCXR4 626140 03/10/2025 1,000 1.500 2,000 998 1,458 2,000 1.001x - 1.631 1.000
Ra2 SKC 224-PCXRY 6264532 023/10/2025 1,000 1,500 2,000 1,004 1,495 1,595 0:993x + 2.615 1.000
R43 SKC 224-PCXR4 826129 03/10/2025 1,000 1,500 2,000 1,002 1,505 2,003 1.008x — 13.761 0.99%
Rdd SKC 224-PCXR4 602753 01/10/2025 1,000 1,500 2,000 1,004 1,503 1,999 1.006x - 9.411 0.99%
Ras SKC 224-PCXR4 626137 01/10/2025 1,000 1,500 2,000 997 1,504 1,598 1.002x - 3.862 1.000

Calibrated by :

AAQ\ DUVLO’(\GM

{Mr. Adul Dangklom)

Approved by :

{Mr. Peera Detudom)
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o WALN
&

Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmater ’ L Model : Defender 510-H

S/N : 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (mb/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 Dweyer VFB-65 04/07/2025 500 1,000 2,000 5004 999.6 20027 0,599 + 1.975 1.000
H-ROZ Dwyer VFB-65 0a/a7/2025 500 1,000 2,000 44993 938.9 1998.1 1.000x - 0.723 1.000
H-RO3 Dwyer VFB-65 03/07/2025 500 1,000 2,000 500.5 9987 1996.7 0.998x + 2.184 0999
H-RO4 Dwyer VFB-65 02/07/2025 500 1,000 2,000 501.7 9881 1993.3 1.000x - 2.212 0.999
H-ROS Dwyer VFB-65 0240772025 50 1,000 2,000 499.2 997.5 1997.1 1.002x - 3.115 1000
H-RO6 Dwyer VFB-65 02407 /2025 500 1,000 2,000 4998 9574 1993.2 1.001x% - 4.572 0.999
Calibrated by : Approved by :
A J.q[ Damrk)om Mo
(MrAdul Dan_nglorn} “ (Mr. Peera  Detudom)
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Methad : Dry Cal Primary Flowmeter —l I Model : Defender 510-H l S/N : 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Madel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 k] y R
L-R01 Dweyer VFA-21 04/07/2025 50 100 200 50.9 1004 2013 1.001x + 0.674 1.000
L-RO2 Dwyer VFA-21 04/07/2025 50 100 200 503 1018 2010 1.003x + 0.005 0.99%
L-RO3 Dwyer VFA-21 03/07/2025 50 100 200 50.6 1009 2011 0.999% + 0.565 1.000
L-Roa Dwyer VFA-21 02/07/2025 50 100 200 50.5 1004 200.8 0.997% + 0,797 1.000
L-ROS Dweyer VFA-21 02/07/2025 50 100 200 50.1 1017 2009 1.002x¢ - 0.024 0.99%
L-RO& Dwiyer VFA-21 02/07/2025 50 100 200 503 101.5 2008 1.000x + 0.647 1.000

Calibrated by : Approved by ¢
A Davaklom

(Mr.Adul Dangklom)

(Mr. Peera  Detudom)
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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 : 136833

Calibration Data

Ac\\.n\ Damk\cﬂ

{Mr.Adul Dangk\tc{m}

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 Cwyer VFB-65 01/10/2025 500 1,000 2000 5011 9977 1956.7 1.000x - 2348 0.999
H-RO2 Dwyer VFB-65 01/10/2025 500 1,000 2,000 500.3 999.2 19875 1.001x - 2.181 1.000
H-RO3 Dwayar VFB-65 02/10/2025 500 1,000 2,000 500.9 1001.1 1999.3 0.999x + 0.708 0959
H-RO4 Dwyer VFB-65 02/10/2025 500 1,000 2,000 5014 999.4 1998.%9 0.997x + 3,139 1.000
H-RO5 Dwiyer VFB-65 01/10/2025 500 1,000 2,000 500.5 1000.7 1998.2 0.99Bx + 2480 1.000
H-Ro6 Dweyer VFB-65 03/10/2025 500 1,000 2,000 502.0 998.5 19948 1.000x - 1.968 0.999
Calibrated by : Approved by : 1 ’JM_{;

(Mr, Peera Detudom)
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H

S/N: 136833

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’
L-RO1 DOwyer VFA-21 01/10/2025 50 100 200 503 101.0 2007 0.997x + 0613 1.000
L-R02 Oweyer VEA-21 01/10/2025 50 100 200 50.1 101.2 200.1 1.001x - 0.303 0.999
L-RO3 Cwayer VFA-21 02/10/2025 50 100 200 ag.7 5998 199.9 1.002% - 0371 1.000
L-Ro4 Dwyer VFA-21 02/10/2025 50 100 200 50.2 100.9 2006 1.000x - 0.110 0999
L-ROS Dwyer VFA-21 0110/ %025 50 100 200 50.7 100.8 203 0.999% + 0.555 1,000
L-Ros Dwyer VFA-21 03/10/2025 50 100 200 505 997 2011 0,998x + 0476 1,000
P e A
Calibrated by : Approved by :
AAN\ Domk\cm _
(Mr.Adul Danng‘frn) “ {Mr. Peera Detudomn)
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A7-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  44/0268

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 : ACO Relative Humidity : (50 + 15) %

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

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer 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 : 19 Feb. 2025
Date of Calibration : 21 Feb. 2025 I fiﬁ

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.5

Head Office Office/Laboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) O 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 0B 1889 6827

E-mail : mtc@tistr.or.th Website : wwwi tistr.or.th
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-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  44/0268

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

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 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) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.81 -0.19 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 9?9.9 -0.1 L5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.95 +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 : w Approved by :
(Mr.Weerachai Deechaiyae) ﬁ
Electrical and'amﬁIEI&rds Laboratory
Date of Calibration : 21 Feb. 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 24 Feb. 2025 Ref : 2011268021900739001

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 abtained from the governor of TISTR.

FM.BLMTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tambaon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Chanewat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : www. tistr.or.th
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Noise R_518/25

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number | AC 03/56 |
Model | 2127 | Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 21 February 2025 |

Due Date | 21 February 2026 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R12 ACO 6236 00172040 17 August 2025 93.9 93.9
ACO-R18 ACO 6236 00172065 17 August 2025 94.0 93.9
ACO-R23 ACO 6236 00192035 17 August 2025 93.9 93.9
ACO-R37 ACO 6236 00192049 17 August 2025 93.9 93.9
ACO-R44 ACO 6236 00192056 17 August 2025 93.9 93.9
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
93.81 + 0.10 dB
(TISTR)
1 II ':
Calibrated by : Fo\w Upngkio™ Approved by : \ e \ T

(Mr. Adul Dangklom ) (Mr. Peera Detudom)
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NSC-TISI-TIS 17025
A7-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0647 i MTC No. EEL. BP.  40/0967

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 Testin g Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23433
Manufacturer : SVANTEK Relative Humidity : (50 + 15) %

Model :SV34 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 133146

Standards used : 1. Digital Function Synthesli:zer 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 : 17 Sep. 2024
Date of Calibration : 25 Sep. 2024 1/ ;@)

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.5

Head Office Office/LLaboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Banepoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Laclyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Chanewat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtcatistr.orth Website « www tistr.or.th
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CALIBRATION 0037

A71-TISTR

THAILAND INSTITUTE OF SCiENTlFlC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0647 MTC No. EEL. BP.
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 20puPa 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

40/0967

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.60 -0.40 +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 +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 0.49 +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 :

1aypa)

?* 4
~Direetore ")
PRPSTA
Electrical and Electronic Standards Laboratory

(Mr.Weerachai Deechaiyae)

Date of Calibration : 25 Sep. 2024 Industrial Metrology and Testing Service Centre

Date of Issue : 26 Sep. 2024 Ref: 2011267091703412006

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.
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Noise Dose R_520/25

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number | SV 60/62 |
Model | sv34 | Serial No. | 33146 |
Calibration Range | 114 dB, 1000 Hz | Last Calibration | 25 September 2024 |

Due Date | 25 September 2025 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment

NMD-B01 SVANTEK SV-104IS 80840 17 August 2025 113.6 1136
NMD-B02 SVANTEK SV-1041S 80842 17 August 2025 1136 113.6
NMD-B05 SVANTEK SV-1041S 80856 17 August 2025 1136 113.6
NMD-B10 SVANTEK SV-1041S 80830 17 August 2025 1135 113.6
NMD-R05 SVANTEK SV-1041S 60155 17 August 2025 1136 113.6
NMD-R10 SVANTEK SV-1041S 60150 17 August 2025 1136 113.6
NMD-R11 SVANTEK SV-1041S 63435 17 August 2025 1136 113.6
NMD-R15 SVANTEK SV-1041S 63440 17 August 2025 1136 113.6
NMD-R17 SVANTEK SV-104IS 63442 17 August 2025 1136 113.6
NMD-R18 SVANTEK SV-104IS 63444 17 August 2025 1135 113.6
NMD-R19 SVANTEK SV-1041S 70030 17 August 2025 1136 113.6
NMD-R20 SVANTEK SV-104IS 70035 17 August 2025 1136 113.6
NMD-R21 SVANTEK SV-104IS 80800 17 August 2025 1136 113.6
NMD-R25 SVANTEK SV-1041S 80835 17 August 2025 1136 113.6
NMD-R29 SVANTEK SV-104IS 80855 17 August 2025 1136 113.6
NMD-R32 SVANTEK SV-104IS 80862 17 August 2025 1135 113.6
NMD-R34 SVANTEK SV-104IS 80872 17 August 2025 1136 113.6

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research

(TISTR)

113.60+ 0.10 dB

N
Calibrated by : ‘fl\c)"\U\\ YD@M\(\Q ™ Approved by :
(Mr. Adul Dangklom)

l\ . \ \ _

ff\/\r Peera Detudom)
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0514 MTC No. EEL. BP.  34/0868

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 : SVANTEK Relative Humidity : (50 + 15) %

Model :SV34 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 83820

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 MLl]tinleter 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 [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 Aug. 2025
Date of Calibration 1 22 Aug. 2025 1 ”{}J

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.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao; Chatuchak,
Changwat Pathurnthani 12120, Thailand Chanewat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 lel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : www tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0514 MTC No. EEL. BP.  34/0868
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 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) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.02 0.02 +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 +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 0.21 +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)

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre
Ref: 2011268081403169011
End of Certificate 242

: 22 Aug. 2025
: 25 Aug. 2025

Date of Calibration

Date of Issue

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.5

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

Office
196 Phahonyothin Road, Ladyao, Chatuchak,
Bangkok 10900, Thailand

Office/Laboratory
668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,
Changwat Samutprakan 10280, Thailand

lel. (66) 0 2577 5036
Fax. (66) 0 2577 5009

Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440

E-mail : mtc@tistr.orth Website : www tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827
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Noise Dose R_660/25

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number | SV 03/60 |
Model | sv34 | Serial No. | 83820 |
Calibration Range | 114 dB, 1000 Hz | Last Calibration | 25 August 2025 |

Due Date | 25 August 2026 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-R03 SVANTEK SV-104IS 60153 16 November 2025 114.1 114.0
NMD-R05 SVANTEK SV-1041S 60155 16 November 2025 114.0 114.0
NMD-RO7 SVANTEK SV-104IS 60147 16 November 2025 114.0 114.0
NMD-R10 SVANTEK SV-1041S 60150 16 November 2025 114.0 114.0
NMD-R13 SVANTEK SV-1041S 63438 16 November 2025 114.0 114.0
NMD-R15 SVANTEK SV-104IS 63440 16 November 2025 114.1 114.0
NMD-R17 SVANTEK SV-104IS 63442 16 November 2025 114.0 114.0
NMD-R20 SVANTEK SV-1041S 70035 16 November 2025 114.0 114.0
NMD-R21 SVANTEK SV-104IS 80800 16 November 2025 114.1 114.0
NMD-R24 SVANTEK SV-104IS 80833 16 November 2025 114.0 114.0
NMD-R25 SVANTEK SV-1041S 80835 16 November 2025 114.0 114.0
NMD-R29 SVANTEK SV-1041S 80855 16 November 2025 114.0 114.0
NMD-R31 SVANTEK SV-1041S 80861 16 November 2025 114.0 114.0
NMD-R32 SVANTEK SV-1041S 80862 16 November 2025 114.1 114.0
NMD-R34 SVANTEK SV-1041S 80872 16 November 2025 114.0 114.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 114.02+ 0.10 dB

Calibrated by : RC)\U\\ D@nﬂ\(\@% Approved by : ‘.‘"‘I‘ e \

(Mr. Adul Dangklom) (Mr. Peera  Detudorn)
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Noise Dose R_729/25

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number | SV 03/60 |
Model | sv34 | Serial No. | 83820 |
Calibration Range | 114 dB, 1000 Hz | Last Calibration | 25 August 2025 |

Due Date | 25 August 2026 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-R26 SVANTEK SV-1041S 80836 08 December 2025 114.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 114.02+ 0.10 dB

(Mr. Adul Dangklom) -"j(f\/\r‘ Peera Detudom)
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Noise Dose R_737/25

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number | SV 03/60 |
Model | sv34 | Serial No. | 83820 |
Calibration Range | 114 dB, 1000 Hz | Last Calibration | 25 August 2025 |

Due Date | 25 August 2026 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-R15 SVANTEK SV-104IS 63440 17 December 2025 114.1
NMD-R21 SVANTEK SV-104IS 80800 17 December 2025 114.0
NMD-R26 SVANTEK SV-104IS 80836 17 December 2025 114.0
NMD-R31 SVANTEK SV-1041S 80861 17 December 2025 114.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 114.02+ 0.10 dB

Calibrated by : L\J\U\\ Dm\qL\om Approved by : "-LL we” \ y
)

(Mr. Adul Dangklom (Mr.'Peera Detudom)
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Personal Pump Calibration Report

I Calibration Method : Dry Cal Primary Flowmeter | I Meodel : Defender 510-H

l S/N : 136833

Environmental Conditions

u

Temperature . 25 + 3 C
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) .
No, | Brand Model Serial No. Date Setting Actual (Q std.) Vel From CobamReuy
1 2 3 1 2 3 y g’
ROL SKC 220-PCKR4 Go2as7 01/16/2025 1,000 1,500 2,000 1,001 1,504 2,006 1.001x + 1.123 1.000
RO2 SKC 220-PCHR4 626450 01/10/2025 1,000 2,000 3,000 w7 151t 1,967 1.000x - 2.215 1.000
RO3 SKC 220-PCXRA 691502 01/10/2025 1,000 1,500 2,000 1,004 1,504 2,008 1.005% - 5,705 1.000
RO4 SKC 224-PCXRA 691672 01/10/2025 1,000 1,500 2,000 1,013 1,506 2,007 0.9%96x + 7.748 0.999
RO5 SKC 229-PCKR4 798470 01/10/2025 1,000 1,500 2,000 1,005 1,506 2,010 L00Tx - 4,757 1.000
RO& SKC 224-PCXR4 796456 Q01/10/2025 1,000 1,500 2.000 996 1,503 1,599 1.00% - 5.913 1.000
ROT SKC 224-PCXA4 758480 03/10/2025 1,000 1,500 2,000 997 1,502 1,996 1.000x - B975 0.999
RO8 SKC 224-PCXR4 B8B3215 03/10/2025 1,000 1,500 2,000 1,005 1,504 1,995 0.999x - 0.068 1,000
RO9 SKC 224-PCXR4 034650 03/10/2025 1,000 1,500 2,000 9o4 1,505 1,958 1.005x - 11.989 L.000
R10 SKC 228-PCXRA 091765 01/10/2025 1,000 1,500 2,000 1,005 1,508 2,006 1.008x - 11.738 0999
R11 SKC 224-PCXR4 091763 01/10/2025 1,000 1,500 2,000 1,006 1453 2,003 0.9%96x + 5.589 1.000
R12 SKC 220-PCHR4 091568 02/10/2025 1,000 1,50C 2,000 995 1,456 1,999 1.002x - 5,717 1.000
R13 SKC 226-PCXRY 0914638 01/10/2025 1,000 1,500 2,000 1012 1,505 2,008 1.00dx - 2938 0.999
Ri4 SKC 224-PCXRE 917sa 01/10/2025 1,000 1,500 2,000 996 1,494 2,004 1.00Bx - 18.690 1.000
R15 SKC 224-PCARB 529457 01/10/2025 1,000 1,500 2,000 998 1,507 2007 1.007x - 12857 0.999
R16 SKC 224-PCXRB 529643 01/10/2025 1,000 1,500 2000 997 1,45 1,954 0.59%x - 1.395 1.000
R17 SKC 224-PCXRE 529645 01/10/2025 1,000 1,500 2,000 1.005 1,503 1,995 1.005x - 10884 0.999
R13 SKC 2248-PCXRS 566756 01/10/2025 1,000 1,500 2,000 9T 1,505 1,993 1.00Cx - 4.450 1.000
R19 SKC 224-PCXR8 566802 01/10/2025 1,000 1,500 2,000 1,004 1,504 2007 1.006x - 6,752 1.000
R20 SKC 220-PCXRB 529089 03/10/2025 1,000 1,500 2,000 1,008 1,497 2,001 1.002x - 6,225 0.999
R21 SKC 228-PCHRB 665728 03/10/2025 1,000 1,500 2,000 997 1,505 2,003 1.006x - 16,975 0599
R22 SKC 224-PCHRB 707444 01/10/2025 1,000 1,500 2,000 1,005 1,454 2,001 Q.095x + 6.369 1.000
R23 SKC 224-PCXR8 761067 01/10/2025 1,000 1,500 2,000 1,008 1,495 2,000 0.992¢ + 13.025 1.000
R24 SKC 224-PCXRE 707893 01/10/2025 1,000 1,500 2,000 1,005 1,504 1,997 1.004x - 8.140 0.59%
R25 SKC 229-PCXRB T61052 01/10/2025 1,000 1,500 2000 1,006 1,510 2,008 1.001x - 0.152 0.999
R25 SKC 224-PCHRE 707958 01/10/2025 1,000 1,500 2,000 1,000 1,513 2,008 1.008x - 10.714 1.000
RzZ7 SKC 224-PCKR8 TO73%8 Q2/10/2025 1,000 1,500 2,000 1,011 1,512 2012 1.002x¢ + 2.547 0.599
Rz8 SKC 224-PCXRa TO74ag1 02/10/2025 1,000 1,500 2,000 999 1,498 2,000 1.000x +0.144 1.000
R2% SKC 224-PCXRE Taran2 02/10/2025 1,000 1,500 2,000 1,000 1,509 2,006 1.004x - 5.501 1.000
R30 SKC 226-PCXR8 093811 02/10/2025 1,000 1,500 2,000 958 1,514 2,005 1.009x - 10.222 1.000
R31 SKC 224-PCXR8 093183 01/10/2025 1,000 1.500 2,000 999 1,508 2,003 1.005x - 9.587 1.000
R32 SKC 224-PCXRE 671950 0L/10/2025 1,000 1,500 2,000 1,000 1,454 1,996 0.9%9ax + 5137 1.00C
R33 SKE 228-PCXR4 £26254 01/10/2025 1,000 1,500 2,000 1,004 1,453 2,005 1.008x - 16.151 0.999
R34 SKC 224-PC¥R4 626131 01/10/2025 1.000 1,500 2,000 958 1,508 1,994 0.998x - 0.764 1.000
R35 SKC 224-PCXRE TOT460 01/10/2025 1,000 1,500 2,000 1,003 1,502 1,993 0993 + 8172 1.000
R36 SKC 224-PCXRE TOT448 01/10/2025 1,000 1,500 2,000 997 1,510 1,999 1.004x - 8044 1.000
R37 SKC 224-PCXRE 707432 01/10/2025 1,000 1,500 2,000 1012 1,515 2,007 Q.997x% + 7.376 0,959
R38 SKC 224-PCXRE 707389 03/10/2025 1,000 1,500 2,000 999 1,511 1,998 1.001x - 2.918 1.000
R3% SKC 229-PCXRB 7610095 03/10/2025 1,000 1,500 2,000 1,008 1,514 1,995 0.993x + 11.058 0.999
Calibrated by : Approved by :
Adl  Darghlom
(Mr. Adul Dangklom) ‘ (Mr. Peera Detudom)
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H

S/N: 136833

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’
L-RO1 DOwyer VFA-21 01/10/2025 50 100 200 503 101.0 2007 0.997x + 0613 1.000
L-R02 Oweyer VEA-21 01/10/2025 50 100 200 50.1 101.2 200.1 1.001x - 0.303 0.999
L-RO3 Cwayer VFA-21 02/10/2025 50 100 200 ag.7 5998 199.9 1.002% - 0371 1.000
L-Ro4 Dwyer VFA-21 02/10/2025 50 100 200 50.2 100.9 2006 1.000x - 0.110 0999
L-ROS Dwyer VFA-21 0110/ %025 50 100 200 50.7 100.8 203 0.999% + 0.555 1,000
L-Ros Dwyer VFA-21 03/10/2025 50 100 200 505 997 2011 0,998x + 0476 1,000
P e A
Calibrated by : Approved by :
AAN\ Domk\cm _
(Mr.Adul Danng‘frn) “ {Mr. Peera Detudomn)
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GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0825/23032
Instrument Type : Gas Chromatography
Model : 3800

Serial Number : 00734

Organization : S.P.S. Consulting Service Co., Ltd,

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 02/08/2025

ELECTRONIC TEST
CPU M pass [ FAIL
DISPLAY & LED TEST ] pASS [ FAIL
VENT TEST [ pass L] FAIL
KEY ECHO TEST ] pASS OJ FAIL
DESTRUCTION RAM TEST V] pass O rAIL
RUN CHROMATOGRAM TEST
DETECTOR : Flame Ionization Detectors { FID Channel-Front)
INJECTOR : 1079 Injector
GC CONDITION:
Column 20 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300°C
Column flow 5 mL/min
Malkeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column;Capillary Column CPsil 5CB0.25IDx 15 M

Sample: 1 pL Injection FID Test Sample 0.218g/L C14,C15,C16 in hexane (diluted to 30ppm)

SENSITIVITY TEST: C15. (Area count) = 515,940 Counts,

?"'s 172
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Detector Sensitivity (IFID)

Detector Response Result Specification
Baseline Noise (pV) 2.40 < 50
Baseline Drift (%) 0.18 <1
Sensitivity ( S/N for C15) 19,716 = 1,024
Temperature Specification
| Temperature Set Result Specification
Column Oven ("C) 80 79 +5
Injector ("C) 220 218 +5
Detector ("C) 300 298 +5
Incubator (°C) 60 N/A +5
Relative Standard Deviation % (% RSD)
Checkout Procedure Result Specification
Area C1I5 (%) 1.48 =5
Retention Time C15 (%) 0.08 < 0.5

Signature: éﬂp ﬁ
Engineer : Somchai Pohtongkam % U@
Date : 02/08/2025
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WIHN "hrlﬂgﬁﬂ M@ THAI UNIQUE CO., LTD.

N | Tl
.' 80-82 ouutlszanBiflng wvraundyuwsuy Luanssuns AFILNKY L0200
' 80-82 Prachathipatai Rd., Bangkhunphrom, Pranskorn, Bangkok 10200

Tel. 0-2629-01%1-6, 0-2280-1.787, Fax. 0-2280-178%, E-mail © thawai@haiunique.com, Website @ www lhaiunique.com

Results Integrated System Testing

Checlout Procedure FID
Detector Position Front
Inlet Type 1079 Injecior
C15 Area 1 506,043
C15 Area 2 520,497
C15 Area 3 522,154
C15 Area 4 521,664
C15 Area 5 509,340
C15 Area Average 515,940
*% RSD(<5%) 1.48

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

fess than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five {5 ) samples.

*% (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)
% RSD ={ std.dev / avg } * 100

Compliance E/Pass O Fail
Performance by \ .
Date OZ/ O %// 126y X
Comments
/
Reviewed by W—’ Date | &7 / L / 2026

AN 1"
VARIAN SERVICE DEPARTMENT
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BO-82 Prachathlpatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tol. §-2620-0191-6, 0-2280-1787, Eax. (-2280-1788, E-mail : thuwati@haivnigue.com, Website : www.thajunigue.com

f= 1310 Tnagiin $1fila THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI5RT1 3.874
CI15RT 2 3.880
C15RT3 3.875
C15RT 4 3872
CISRT S 3.878
C15 RT Average 3.870
* S RSD{<0.5%) 0.08

* The precision specification should be less than 0.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection atd

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT C15 peak for each of the five ( 5 ) samples.

** (Relative Standard Deviation js determined by dividing the standard deviation by the average and multiplying by 100.)
% RSD = (std.dev /avg ) * 100

Pl
Compliance E/Pass___ [T Fail
Performance by ;;W f:).
Date : 02-/ o%/202%

Comiments

Reviewed by /VW ’ Date { @2 / 24 /:?&2 7]

)
1 11

VARIAN SERVICE DEPARTMENT



Title

Run File e:\sps2025\blk001l. run
Method File c:istarNdataZztu\2025\¢cal fid.mth
Sample ID blk

Injection Date: 2/8/2568 12:01 Calculation Date:
Detector Type:
Bus Address
Sample Rate
Run Time

watsamon
GC-LAB

Operator
Workstation:
Instrument
Channel

Froent = FID

* %

Attenuation = 1
End Time =

1.13 cm/min
0.000 min

Chart Speed
Start Time

LC Workstation Verslon 6.20 ** 02511-7390-ae?7~0265

20.005

2/8/2568 12:33

3800 (10 Volts)
44
10.
20,

00 Hz-
005 min

* &

Zero Offset = 50%

min Min / Tick = 1.00

0-

1.0 0.5

10 4

11 4

12 4

13 -

14 4

15 -

16 4

17 -

18 4

19 -

20 -

0.5

PR A

.

+SR
mvoits

-5R



Print Date:

Title

Run File
Method File
Sample ID blk

Injection Date:

2/8/2568 12:01

Sat Aug 02 15:;092:03 2025

e:1\sps2025\b1k001l.run
c:istaridataditul\2025\¢cal f£id.mth

Oparator 1 watsamon
Workstation: GC-LAB
Instrument :

Channel H

** LC Workstation

Run Mode H
Peak Measurement:
Calculation Type:

FPeak Pealk
No. Hame
Totals

Front = FID

Version 6.20 =*=*

Analysis
Peak Area
External Standard

Total Unidentified Counts

Detected Feaks: 0
Multiplier: 1
Baseline Offset:
Noise {used):
Manual injection

Data Handling: Ho

24 microvolts -

Ret.

Besult Time

() {min
0.0000

Rejected

Divisor: 1

-14 microvolts

peaks

Calculation Date:

Detector Type:
: 44
: 10.00 Hz

Bus Address
Sample Rate
Bun Time

Time
Offset
} {min}

0 counts

Feaks: 0O

Page 1 of 1

2/8/2568 12:33

3800 {10 Volts)

20.005 min

02511-7390-3e7-0265 **

Width
Area Sep. 1/2 Status
{counts) Code (sec) Codes

Identified Peaks: 0

Unidentified Peak Factor: 0

L3B:

1 microveolts

monitared before this run

**************‘k‘k*************************1{************************************‘I‘



Title :
Run File : e:\sps2025\fidstd001.run

Method File : ¢:\star\data\tu\2025\cal fid.mth
Sample 1D : fidstd

Injection Date: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26

Operator ! watsamon Detector Type: 3800 (10 Volts)
Workstation: GC-LAB Bus Address : 44

Instrument Sample Rate : 10,00 Hz
Channel : Front = FID Run Time : 7.993 min

** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 #x*

Chart Speed = 2.83 cm/min Attenuation = 79 Zero Offset = 2%
Start Time = 0.000 min End Time = 7.893 min Min / Tick = 1.00
® T To.c00 '0.025 '0.050 '0.075 To.100 '0.125 0.150 o175 Hi
Volts
i
o
3 o
- -l
Cl4 3,263
C15 )
2874
41 5
Cil6 4.
- 451
+Hl
g
64
74
-l




Print Date: Sat Aug 02 15:10:09 2025 Fage 1 of 1

Title :

Run File T e:\Sps2025%fidstd001l.run

Method File : c:\starZdata\tu\2025\cal fid.mth

Ssample ID : fidstd

Injecticon Dbate: 2/8/2568 12:34 Calculation Date: 2/8/2568 13:26
Operator I watsamon Detector Type: 3800 (10 volts)
Workstaticn: GC~LAB Bus Address 44

Instrument : Sample Rate :t 10.00 H=z
Channel : Front = FID Run Time 1 7.993 min

** LC Workstation Version €.20 *% 02511-7390~ae7-0265 *=*

Run Mode : Calibration
Peak Measurement: Pealt Area
Calculation Type: External Standard

Level 1
Ret. Time Width
Feak Feak Tire Cffseat Area Sep. 1/2 Status
No. Name {min} {mim) {counts} Code (=sec) Codes
1l Cl4 3.263 0.002 458627 EB 2.7
2 Cl15 2.874 Q0.002 506043 Vv 2.8
3 Cle 4,451 0.001 460610 VB 2.8
Totals: 0.005 14252840
Total Unidentified Countas : 0 counts
Detected Peaks: 8 Rejectecd Peaks: 5 Identified Peaks: 32
Multiplier: N/a Divisor: MN/A Unidentified Peak Factor: 0
Baseline Cffset: 6 microVolts LSEB: 1 microvVolts
Noise {used): 2 microvVeolts - monitored before this run

Manual injection

*****************************‘k**'k*********************************************\‘r



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj}): watsamon
Injection Date: 02/08/2025
Calc Date: 02/08/2025
Run Time (min): 7.993
Workstation: GC-LAB

Instrument (Inj):

Ap
S

VARIAN

Run Mode:
Peak Measurement: Peak Area
External Std.

Calibration

Calculation Type:

e:\sps2025\fidstd001 .run

A =FID 10 VRESULTS

mVults_ 1—|
wy
2 3
o @
&)
50—
100—
50—
G N
=20
! h 4 ks !
Minutes
3 5 Z
"y i -+
Peak No Peak Name Result () Ret Time Pealt Area Sep. Code | Width 172
(min) {counts) (sec)
1 Cld 0.0000 3.263 458627 BB 2.7
2 C15 0.0000 3.874 506043 A 2.8
3 Cl6 0.0000 4.451 460610 VB 2.8
Totals 0.0000 1425280
——
y |
ifl' THAI UNIQUE CO.,LTD. 10f1




S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std ‘@

Operator (Inj);  watsamon &g -

Injection Date: 02/08/2025 V A R l A N
Calc Date: 02/08/2025

Run Time (min):  7.993 Run Mode: Calibration
Workstation: GC-LAB Peak Measurement: Peak Area

External Std,

Instrument (Inj); Calculation Type:

e:\sps2025¥fidstd002.run

mVolts

A=FID 10 V RESULTS

< 3
§ 2
o
150—
- 100—
0 o
=20
! ; ; ; ; |
o . Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Widih 172
(min) (counts) {sec)
| C14 0.0000 3.269 472338 BB 2.6
2 C15 0.0000 3.880 520497 \AY 2.7
3 Clé 0.0000 4433 471916 VB 2.8
Totals 0.0000 1464751
ﬁi THAI UNIQUE CO.,LTD. 101




S.P.S Consulting Service Co.,Ltd.

Sample iD:

Operator (Inj):
Injection Date;

Cale Date:

Run Time (min);

Workstation:
Instrument (Inj);

fid std
watsamon
0210872025 VARIAN
02/08/2025
7.993 Run Mode: Calibration
GC-LAB Peak Measurement: Peak Area
External Std.

Calculation Type:

e:\sps2025\fidstd003.run

mVo]ls_ ’_

15

A =FID 10 V RESULTS

5 T ©
[
150
100—
50—
20
h b L " |
" - _ Minutes
& & 2
I o =+
Peak No Peak Name Result () Ret Time Pealt Area Sep. Code | Widech 1/2
(min) (counts) (sec)
| Cl4 0.0000 3.263 469265 BB 2.6
2 C15 0.0000 3.875 522154 LAY 2.8
3 Clé 0.0000 4451 478526 VB 2.8
Totals 0.0000 1469945
T'=
ﬁ' THAI UNIQUE CO.,LTD. 10f1




S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std

Operator (Inj): watsamon

Injection Date: 02/08/2025 v A R l A N

Calc Date: 02/08/2025

Run Time (min):  7.993 Run Mode: Calibration

Workstation: GC-LAB Peak Measurement: Peak Area
External Std.

Instrument (Inj): Calculation Type:

e:\sps2025\fidstd004.run A=FID 10 VRESULTS

mants_ _| "
-+ 5 =
0 5
150—
160—
50—
C L |
-20
h ) |3 4 b ks h L
Minvtes
Pealc No Pealk Name Result () Ret Time Peali Area Sep. Code | Width 172
(min) (counts) (sec)
1 C14 0.0000 3201 468907 BB 27
2 C15 0.0000 3.872 321664 A% 2.8
3 Clé 0.0000 4.450 478772 VB 2.8
Totals 0.0000 1469343
10f1

' .
ﬁi THAI UNIQUE CO.,L.TD.




S.P.S Consulting Service Co.,Ltd.

Sample ID; fid std
Operator (Inj): watsamon
Injection Date: 02/08/2025
Calc Date: 02/08/2025
Run Time (min): 7.993
Workstation: GC-LAB

Instrument (In{):

Ap
S

VARIAN

Run Mede:

Calibration

Peak Measurement: Peak Area

Caleulation Type:

External Std.

e\sps2025\fidstd005.run

A=FID 10 V RESULTS

mVo]Ls_ ]
n
-+
(',_)' ) E
150—
100—
50—
=20
; ; ’ ; |
" Minutes
& & 8
" o -+
Peak No Peak Name Resulé ¢} Ret Time Peak Area Sep. Code | Width 1/2
{mimn) {counts) (sec)
1 Cl4 0.0000 3.266 459351 BB 2.6
2 Cl5 0.0000 3,878 509340 Vv 2.8
3 Cle 0.0000 4.454 468353 VB 2.8
Totals 0.0000 1437044
ﬁ'_ THAI UNIQUE CO.,LTD. 1011




Print Date: 02 Aug 2025 15:12:58

Calibration Curves Report

File: e:\sps2025\cal fid.mth

Detector: 3800 GC, Address: 44, Channel ID: Front

C14
External Standard Analysis
Curve Type: Linear
Origin: Force
y= +1.552325e+004x

Resp. Fact. RSD: 1.347%
Coeff. Det.(r*): 0.999130

Replicates

400000 -
300000 -
200000 -
100000 -

®N—¢ xoO@T

0

5 10
Amount (ppm)

15

05

C15
External Standard Analysis
Curve Type: Linear
Origin: Force
y= +1.719798e+004x

Resp. Fact. RSD: 1.481%
Coeff. Det.(r?): 0.998948

Replicates

500000 -
400000 -
300000 -
200000 -
100000 -

o I B |

DN —

04

N

0 I
Amount (ppm)

25

C16
External Standard Analysis
Curve Type: Linear
Origin: Force
y=  +1.572118e+004x

Resp. Fact. RSD: 1.611%
Coeff. Det.(r?): 0.998756

‘| Replicates

500000
400000 A

300000 -
200000 -
100000 -

ON=—¢ X0 O0 T

04

\§/

5 "10 1
Amount {ppm})
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This is to certify, that
D OMCHAL POhthongkham.....
has participated the course

e B ASIC.GC.aNA . Sampler.. training

~ Date: e 24 _27 May2004

Location: ... .Middelburg

Instructor: W.J.Buys..... ..

Signature instructor: Q

V4 Z_.)/ y S 7"’"

Varfan Anplytical Tnstrumenls

Vardan Chrompack Intemiational BY
" Hevculeswey #

PO, Box #0333

-
a' § 4330 BA Middelhueg
R

The Netherlonds
. Tel: +31 118 671000
VA I A N Fax: +31 (18 433134

www.varianine.com
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M WK Electric Co. Lid. im@ ~“mf",.;“---—i-—

ALGCRBBITED
4.-,//”:\\\-& e I RN ——

f’rrrmw\ ﬂm?&?ﬁ“%ﬁﬁ“@
68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamiukks, Pathumthanl 12150 o

Tel. +86 2993 4773, +68 2153 7132-3 Fax, +66 2094 5509 E-malil : wk.callbrations@gmail.com www.wk-ote.com

Certificate of Calibration

Certificate No,:  WK2412-0563-1 Page 1 of 2

Customer ! THAI UNIQUE CO., LTD.
80-82 Prachathipatai Rd., Banglchunpm om,
Pranakorn, Bangkol 10200

Instrument : AMD Flow Meter Ambient Temperature  : (23£2) °C
Manufacturer  : Agilent Technologies Humidity : (50 £15) %RH
Model 1 (368914 Received Date ! 4-Dec-24
Berial No. : MY16470347 Calibrated Date t 11-Dee-24
Identity No. : SV-DF-001 Issned Date 1 18-Dec-24
Range 0 mYmin to 750 ml/min Calibrated Location t In Lab
Resolution * Bee to Data

Calibration Method = : CP-WEK-M10

Reference standard inst;rumente :

' .j‘_mceabilitx to

Flow Calibratos 140215184 L'2-023041'14-661 13 Apr"ZE MIT

Primary Flow Calibrator 1107-5 - WE2405-049-5 22 May 25 WK Electric Co.,Ltd.

MIT : Miracle International Technology Cu ,Lid, :
This result calibrate was found accurate as shown on date- place of calibrate only
This certificate is traceability to the . International System of U_mt_(SI) L

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

Calibrated by : My, Thippatai Munépungk]ang Approved by ¢

Ma. };:!taagorn Patcha
Authorized Signatory

This certificate may not be reproduced except in full unless permission for the reproduction has boen obtained in
writing from the laboratory.

FE100 | , REV.00 27 Oct 16



Measuretronix Limited
i 2425/2 Lat Phrao Road, Saphan Song
§ Wangthonglang, Bangkok 10310, Thailand
B Phone : 0-2514-1000, 0-2514-1234
B Fax : 0-2514-0001, 0-2514-0003 NC-TIRI-TIS 17085
R Website : www,ineasurelronix.com CALIBIATION 0210

Certificate of Calibration

Certificate Number  : L¥F25-0305

Equipment : Thermometer
Manufacturer : Fluke

Model : 51

Serial Number : 5910857

Asset Number : 5910857

Customer : Thal Unique Co., Ltd.

80-82 Prachathipatai Road,

Bangkhunphrom, Pranakorh,

Bangkok 10200
Date of Calibraie : 6-Jun-2025
Date of Issue : 6-Jun-20235

This calibration certificate documenis the traceability to national siandards, which realize the units of measurement
aecording ta the Infernational System of Units (S1).

This calibration certificate applies only to the item Identified and shall not be reproduced other than in full, without
specific wrilten approved by Measureironty Cal-Lab. Calibration certificates without signailure ave vot valid,

The measurements marked with an asterisk (*) in this certificate are ouiside our range of aucreditation. They have been
included for completenesy.

The Calthration imterval (Cal.Due) is the responsibility of the end user.

Calibrated by Approved by
e I m
o gcamlv . EZ' "M _
Mr, Samak Usonkaonoi Miss Juthamas Sukhathainirun
Metrology Techniclan Cal-Lab Manager
Certificate No, : LF25-0305 Model ; 51 Serial No, : 5910857 Page 1 of 3

Form 421 Rev,07 Data ! 06-Jun-2024 Measuretronix Cal-Lak



B Agilent Technologies

Certificate of Analysis

FID-TCD Performance Evaluation Sample Kit

Agilent Part | Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006750304

This analytical refecence material was manufactured and verified in acgordance with an 1S0O 9001 registered quality system,
and the analyte concentrations were verified by an 1SO 17025 accredited faboratory. The certified value for each analyte was
determlinec[ gravimetrically,

Concentrations:
n-tefradecane 0.218 g/LL (+ 0.5%) 0.033 wiw %
n-peniadecane 0.218 g/l (+ 0.5%) 0.033 wiw %
n-hexadecane 0.218 /L (£ 0.5%) 0.033 w/w %

Solvent: hexane

Calibrated Class A glassware and clean bottles were used in the manufacture of this standard, Balances used i the
manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
and 1SQ 9001,

Purities:
n-tetraclecane 09.6%
n-pentadecane 9%
n-hexadecane 09.5%
hexane 99%

Typical Analytical Spectrum or Chromatography .
GC Chromatography - n-tetradecane, n-pentadecane, and n-hexadecane in hexane

Ch Cls
MK hexame Clé
GC Candftions:
Agilent 6390 GC
Columm - Agllent 190910413
FID / SPLATLESS
Carrler - 25 PSI
Oven « ) te 906§ 25min
D0 1o 17IGE VSimiE
hald 2 min

T
L1

Date of release: 30 June 2023
Date of expiration: 31 July 20258

Monica Bourgecis
QMS Representative



