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1. qsun’ma’m’Miumm’m’M

- Total Suspended Particulate

- High Volume Air Sampler Blower No.
BO2, B09, B16, B22, B23, B24, R09, R11,
R12, R13, R14, R15, R16, R17

- Digital Balance

- PM1g

- High Volume PM-10 Air Sampler Blower
No. B05, B06, B10, B17, B20, R04, RO7,
RO9, R10, R15, R16, R17

- Digital Balance

- Nitrogen Dioxide (NO)

- Serial No. 0926737614, 0926737612,
CM13090047, 2617, 2284, 2286, 4465,
769, 2285, 4411, 4413, 4466, 4468, 252

- Serial No. 0926737614, 0926737612,
CM13090047, 2617, 2284, 2286, 4465,
769, 2285, 4411, 4413, 4466, 4468, 252

- Sulfur dioxide (SO,)

- Serial No. 0926737611, 0926737608,
1310957747, 1749, 1847, 1846, 1003,
43C-59325-322, 43C-69604-364, 3490,
066, TRS1068, TR51064, TRS1065

- Serial No. 0926737611, 0926737608,
1310957747, 1749, 1847, 1846, 1003,
43C-59325-322, 43C-69604-364, 3490,
066, TRS1068, TR51064, TRS1065

2. 8@159unsdsewednaluusseinie

- Total VOC

- Personal pump SKC No. B02, B10, B12,
B14, B18, B27, B40, B42, R02, R03, R04,
RO6, R08, R10, R12, R14, R17, R22, R24,
R25, R28, R30, R32, R34, R36, R37, R40,
R42, R43, Ra4, R45

- Rotameter No. L-R01, R02, R03

- VOC Analyzer No. B01, B02, R01, R02

- VOCs

- Mass Flow Meter

- GC/MS

3.52AULdeq

- Leq 24 hr, Loo 8% Limax

- Acoustic Calibrator

- Sound Level Meter No. CR-B02, B03,
BO4, BO5, B0O6, BO7, BO8, B09, B10

- Sound Level Meter No. ACO-C1-B03,
B04, ACO-R02, R03, R06, RO7, R08, R13,
R17, R22, R35, R37, R42

4.A0N NN

- BOD

- BOD Analyzer

- COD

- COD Reactor

- Total Dissolved Solids

- Digital Balance

- Total Suspended Solids

- Digital Balance

_pH

- pH Meter

RP/1039/25/JAN-JUN/CAL.DOC
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- Cyanide - - Spectrophotometer
- Formaldehyde - - Spectrophotometer
- Phenol - - Spectrophotometer
- Oil & Grease - - Digital Balance
- Free Chlorine - - Spectrophotometer
- Temperature - - Thermometer
- Conductivity - - Conductivity Meter
- Color - - Spectrophotometer
- Salinity - - Conductivity Meter
- Nitrate - - Spectrophotometer
- Total Coliform Bacteria - - Incubator
- Fecal Coliform Bacteria - - Water Bath
- Total Organochlorine Pesticide - - GC/MS

- Mercury - - Atomic Absorption Spectrophotometer
- Selenium - - Atomic Absorption Spectrophotometer
- Cadmium - - Atomic Absorption Spectrophotometer
- Lead - - Atomic Absorption Spectrophotometer
- Arsenic - - Atomic Absorption Spectrophotometer

- Trivalent Chromium

- Spectrophotometer

- Inductivery Coupled Plasma Method

- Hexavalent Chromium

- Spectrophotometer

- Barium - - Atomic Absorption Spectrophotometer
- Nickel - - Atomic Absorption Spectrophotometer
- Copper - - Atomic Absorption Spectrophotometer
- Zinc - - Atomic Absorption Spectrophotometer
- Manganese - - Atomic Absorption Spectrophotometer

5.AMATNAZNBURY

- Hexavalent Chromium

- Spectrophotometer

- Trivalent Chromium

- Spectrophotometer

- Inductively Coupled Plasma

- Total Lead

- Inductively Coupled Plasma

- Lead

- Inductively Coupled Plasma

- Total Mercury

- Atomic Absorption Spectrophotometer

- Mercury

- Atomic Absorption Spectrophotometer

- Total Cadmium

- Inductively Coupled Plasma

- Cadmium

- Inductively Coupled Plasma

- Total Copper

- Inductively Coupled Plasma

RP/1039/25/JAN-JUN/CAL.DOC
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- Copper

- - Inductively Coupled Plasma

- Total Arsenic

- - Atomic Absorption Spectrophotometer

- Arsenic - - Atomic Absorption Spectrophotometer
- Total Nickel : - Inductively Coupled Plasma
- Nickel - - Inductively Coupled Plasma
- Total Zinc - - Inductively Coupled Plasma
- Zinc - - Inductively Coupled Plasma

- Total Selenium

- - Atomic Absorption Spectrophotometer

- Selenium

- - Atomic Absorption Spectrophotometer

- Total Barium

- - Inductively Coupled Plasma

- Barium

- - Inductively Coupled Plasma

RP/1039/25/JAN-JUN/CAL.DOC
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I High Volume Air Sampler Calibration Report J High Volume Air Sampler Calibration Report
I Calibration Method : Multipoint Orifice Flow Transfer Standard | Model : TE 5025A S/N: 3611 | Calibration Method : Multipoint Orifice Flow Transfer Standard | Model : TE 50254 S/N: 3611 —I
Calibration Data Calibration Data
High Volume Air Sampler Data Calibration Data High Volume Air Sampler Data Calibration Data
g 7

‘Recorder No. ‘Blower No. Date actual Flowrate (FC/mim) = Recorder No. Blower No. Date Actual Flowrate (f¢/min) =
801 801 05/02/2025 y = 1.190x-4,759 0999 835 835 05/02/2025 ¥ = 1.163x-3.579 0997
802 802 05/02/2025 y = 1.167x-1.802 0.999 B36 B36 05/02/2025 -130x-2.116 0.999
803 803 03/02/2025 y = 1.142x-3.352 0.997 B37 837 04/02/2025 y = 1.146x-2.265 0.996
804 804 06/02/2025 y = 1.160x-3.139 0.998 838 838 04/02/2025 ¥ = 1.156x-6.034 0.998
805 805 06/02/2025 ¥ = 1.155x-5.601 0996 LEd 839 03/02/2025 ¥ = 1.151x-3.366 0.998
806 806 06/02/2025 y = 1.150x-1476 0999 840 B840 03/02/2025 ¥ = 1.174x-4.582 0.999
807 807 03/02/2025 y = 1.143x-3.035 0998 8a1 Ba1 06/02/2025 y = 1.123x-1.633 0997
808 808 03/02/2025 1.161x-4.459 0.999 542 842 03/02/2025 ¥ = 1.149x-3382 0997
809 809 05/02/2025 y = 1.177x-3.970 0.996 843 843 03/02/2025 ¥ = 1.137x-2074 0997
810 810 03/02/2025 y = 1.144x-2.471 0.998 Baa Ba4 03/02/2025 ¥ = 1.155x-1.460 0.999
811 811 03/02/2025 y = 1.195x-5.384 0.996 RoL RO1 04/02/2025 y = 1.121x-3.007 0999
812 812 04/02/2025 y = 1.168x-4.228 0.998 Ro2 RO2 03/02/2025 ¥ = 1.159x-5.099 0.999
813 813 04/02/2025 y = 1.165x-3.801 0999 03 Ro3 05/02/2025 y = 1138x2.774 0.99%
814 814 04/02/2025 y = 1.148x-3.208 0.996 Roa Ro4 05/02/2025 y = 1.118x-2.575 0999
815 815 04/02/2025 y = 1.173x-4.773 0.997 ROS, ROS 03/02/2025 y = 1.136x-1.720 0998
B16 B16 04/02/2025 y = 1.156x-4.042 0.998 RO6 RO§ 05/02/2025 y = 1.158x-2.706 0.997
B17 817 06/02/2025 y = 1.140x-2.730 0.999 Ro7 RO7 03/02/2025 y = 1.037x+1.361 0.999
818 5818 06/02/2025 y = 1171x-4.178 0999 Ro8 R08 03/02/2025 ¥ = 1.146x-3.762 0.996
819 819 06/02/2025 ¥ = 1.151x-3979 0999 Ro9 RO9 05/02/2025 y = 1.121x-2.360 0997
820 820 04/02/2025 y = 1.129%-1.255 0.999 R10 R10 05/02/2025 y = 1.180x-4.626 0.999
821 821 04/02/2025 .132x-3.156 0999 i} Rl 05/02/2025 ¥ = 1.147x-3.861 0996
822 822 04/02/2025 y = 1.147x-2.649 0997 Riz R12 03/02/2025 ¥ = 1.128x-4.676 0998
823 823 03/02/2025 y = 1.158¢3.223 0.999 R13 R13 04/02/2025 y = 1.135x-4.055 0999
824 B24 05/02/2025 y = 1.144x-3.476 0997 Rid R14 04/02/2025 y = 1153x-3.122 0997
B25 B25 03/02/2025 Y = 1.071x+1.478 0.997 R15 R15 03/02/2025 y = 1.161x-5.223 0.998
826 B26 04/02/2025 y = 1.142x-0.263 0.999 R16 R16 03/02/2025 y = 1.187x-6.674 0.999
827 827 04/02/2025 y = 1.175x-5.192 099 R17 R17 03/02/2025 y = 1.120x-1.730 0999
828 828 04/02/2025 173x-5.127 0.999 Ri§ it] 03/02/2025 y = 1.146x-2.347 0.998
829 829 04/02/2025 .145x-1.952 0.996 R19 R19 06/02/2025 ¥ = 1161x-5.195 0999
830 830 06/02/2025 .162x-3.062 0.999 R20 R20 06/02/2025 ¥ = 1.134x-3.449 0998
831 831 03/02/2025 y = 1.182¢5.652 0.998
832 832 03/02/2025 y = 1.167x-3.993 0.999
833 833 05/02/2025 y = 1.168x-4.451 0998 Calibrated by : Mu\ Dm\ \(\0!‘1 Approved by :

5/02/2025 = 1.127x-3.203 0.999

= = - - = (Mr.Adul Dangklom) (Mr. Peera  Detudom)

Calibrated by : N M“\ DMQ\‘\W | aeprovedvy: S Ll

(Mr.Adul Dangklom) (Mr. Peera Detudom)
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High Volume PM-10 Air Sampler Calibration Report | I High Volume PM-10 Air Sampler Calibration Report
I Calibration Method : Multipoint Orifice Flow Transfer Standard | Model : TE 5025A S/N: 3611 I Lcan'a”"" Method : Multipoint Orifice Flow Transfer Standard | Model ; TE 50254 e
Calibration Data Calibration Data
High Volume PM-10 Data Calibration Data High Volume PM-10 Data Calibration Data
Recorder No. Blomer N0, Dete ctont Fomrate GE/mim = Recorder No. Blower No. Date Actual Flowrate (ft/min) R/
501 E 04/02/2025 Y= L135x 1122 9% i) ol ikl y = 1.168x5.536 0%
B0z 802 09/02/2025 ¥ = 1.100:0.728 0.999 "oz "oz 04/02/2025 y = 11162200 0.9%
505 503 0470272025 V= 1160x3.702 5% i s e y = 1160x5911 0%
= . e TR — 3 3 03/02/2025 V= 1125x4829 05%
= = T TR e 05 705 03/02/2025 Y = L119x3825 09%
= - e TERSTTE o R0 706 05/02/2025 ¥ = 1125x1.580 0557
507 507 03/02/2025 Y = 1085x10533 09% i o 0670272025 y 211522508 051
508 508 04/02/2025 ¥ = 114552018 09% i fos SaEeas y = 11141215 9%
= = e T P 709 709 03/02/2025 V= 113054187 05%
= = TR TS = RI0 RT0 05/02/2025 V- 1151x2832 05%
. o T T -5 RIT RI1 05/02/2025 V= 1136x2692 0957
= = e T o7 R12 A1z 05/02/2025 V- 1156x4.761 9%
313 B3 03/0272025 V= 1.1723.186 0,558 e 613 03/02/2025 y = 1137%3.435 09%9
= = T TR o R1a R1a 03/02/2025 V= 11262859 09%
o = T PESRTTEYH T RIS RIS 04/02/2025 V= L11x3285 05%
B16 B16 097022025 ¥ = 1.106x+1.699 0998 fio i) ] ¥ = 11200508 099%
= = s T o RI7 RIT 04/02/2025 V= 11ax3412 0599
= = T TTTEIR S R18 RT8 03/02/2025 BRICEGY 09%
515 519 04/02/2025 ¥ = 1.065x10.997 09% g i OVoafa0zs y = 1117x0.234 09%
= = TR PESRTETER = 720 720 06/02/2025 V= 1186xa675 0557
521 521 05/02/2025 ¥ = 1.120x0.250 095
522 522 06/02/2025 V= 115253458 055
823 823 06/02/2025 = 1.149x-3.696 0599 Calibrated by : u\ Dnv? Approved by :
B2 520 05/02/2025 V= 1105%1930 095 (Mr Adul Dangklom) (Mr. Peera Detudom)
25 25 03/02/2025 ¥ - 1.166x4.876 9%
526 B3 05/02/2025 V= 1116x2223 0957
827 527 03/02/2025 V= L127x 3668 0999
528 528 04/02/2025 V= 111252290 0559
525 525 040272025 V- 11554309 0957
530 530 04/02/2025 V= 1136x 2651 9%
1 1 03/02/2025 ¥ - 1086x+2.628 09%
552 52 04/02/2025 V= 1099%0.279 9%
555 555 04/02/2025 V= 1152x4478 0557
5 B 04/02/2025 Y = 1165x0892 0997
Calibrated by : I\ b'\“{,\u‘" Approved by : A
(Mr.Adul Dangklom) (Mr. Peera Detudom)




QUALITY CALIBRATION CO.,LTD. @;
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ;%
Tel (662) 421-5402, (62) 444-0152-3, Fax (662) 809-4584 ZN

www.qcalibration.com

NSC-TISI-TISI 2025
CALIBRATION 0049

CERTIFICATE No : 25M2254
REFERENCE No : 76365-1

PAGE: 1 OF 2

Certificate of Calibration

EQUIPMENT H DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO
MODEL : XS105DU
SERIAL No 3 1126422905
ID No : BAO05/50
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900
CALIBRATED BY ATSAWIN Y.
CALIBRATION DATE : 07-Mar-25
APPROVED BY :
'ONGSKK J.
ISSUED DATE 13-Mar-25
RECEIVED DATE 07-Mar-25

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

F-GO10 REV 03

Q-SHE SOLUTIONS CO., LTD.

Job Number : 1092400007 Customer Name : IRPC

Equipment : AQMs Station. Contact Name : Khun Wirasak Khumsuk
Model : AQMs Station. Telephone Number:  081-803-0475

Serial Number :  Ban Konnong Station E-mail address/Fax. : wirasak k@irpc.co.th
Working Date : 02 April 2025 Working Hour : 5 Hours.

Service Report

Working Scope:

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

C

www.qcalibration.com
CERTIFICATE No : 25M2254 PAGE :2 OF 2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL XS105DU
MANUFACTURER : METTLER TOLEDO SIN 1126422905
D No : BA05/50 RECEIVED DATE 07-Mar-25
AIR PRESSURE : 1009mbar + 1mbar CALIBRATION DATE 07-Mar-25
AMBIENT TEMPERATURE u°CxI°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-I-151 C€02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 €02250117 29-Jan-27
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
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

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (4 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
3ENT 4 2 50.0000
3 50.0000
2 S 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

=
L F-GO10 REV 0.

Q-SHE SOLUTIONS CO., LTD.

NO-NO,-NOx Analyzer

Service station AQMs.

Physical Checking:

- as19dA Data logger wuivihemldund

- avaavdia Diagnostic of all analyzers aglunousiuni

- asada Reading of all analyzers uay Met sensor wuiuni

- aada ua Calibration wuireglunasiuni

- avda Dilutor wuiwieuldund

- avada wseaiadu PM-10 & PM-2.5 wudvhanilduni

- a9 eS8 THC analyzer wuivihanuldung
- avada mahauvesszuuliih waz UPS wuiwhenlsiund

- shmwaveameluanii uaz Viusouaniil

c 9 o

Calibrate single-point of all analyzers.

Replace silica gel for dryer NOx Analyzer.

Replace sample filter 47 mm.

Drain water for pump of Zero Air.

Part R ment:
- sample filter 47 mm. 3ea (Part Support by IRPC)
- Silica gel P/N: 6998 1/2 Bottle (Part Support by IRPC)
Addition Recommen
—End -
Serviced by : Flusa yalsad Serviced Date : 02 April 2025

Approved by: OWKJ

Approved Date :

02 April 2025

7/609 WoEinMAsIAR 36 auLIN1IATIER UVIRTNT LWAIRINT NN 10900

% U3t A2 Twgdud $niim

Website http://www.gshe.co.th

Tnsdwdl : (662) 939-5711 (12 Lines) Insans : (662) 939-4207-8
E-mail-address: info@gshe.co.th

Equipment : NO-NO,-NOx analyzer. Model : 42i
Serial Number : 0926737614 Manufacturer : Thermo Electron
| Diagnostic test value
} Parameter } Bef(zl::erved W}l::er Unit Nominal range
| Sample reading
NO reading 33 3.0 ppb
NOx reading 8.5 119 ppb
Range 500 500 ppb 50 to 1000 ppb
Averaging Time 30 30 Sec 10 to 300 Sec
| Calibration Factors
NO BKG. PPB 309 345 ppb | 0to 60
NOy BKG. PPB 314 351 ppb | 0to 60
NO COEF. 1.003 1119 - 1.0+03
NOx COEF. 1.000 1.000 - 1.0+03
NO, COEF. 1.000 1.000 - 1.0+03
| Instrument Controls
Ozonator On On On/Off
PMT Supply on on On/off
Auto/Manual Mode NO/NOx NO/NOx NO/NOx, NO, NOx
Baud Rate 9600 9600 bps 1200 to 9600
Temp Compensation On On - On/Off
Pressure Compensation Off Off - On/Off
Screen Contrast 40 40 % 0 to 100
Service Mode Off Off - On/Off, Up to used
Diagno:
| Motherboard voltages:
3.3 Supply 33 33 Vdc | 33+ 1Vdc
5.0 Supply 5.0 50 Vdc 5.0+ 1Vdc
15.0 Supply 15.0 15.0 Vdc 15.0 + 1 Vdc
24.0 Supply 238 238 Vdc | 240+ 1Vdc
3.3 Supply 32 32 Vdc | -33+1Vdc
| Interface board voltages:
PMT Supply 10423 10023 Vdc | -400 to -1200 Vdc
3.3 Supply 33 32 Vdc | 33+ 1Vdc
5.0 Supply a9 49 Vdc 5.0 + 1 Vdc
15.0 Supply 14.9 14.9 Vdc 15.0 + 1 Vdc
P15.0 Supply 14.9 14.9 Vdc 15.0 + 1 Vdc
24.0 Supply 238 238 Vdc 24.0 + 1 Vdc
-15.0 Supply -15.0 -15.0 Vdc -15.0 + 1 Vdc
\ Temperatures
Internal 379 38.1 °c 15°C to 45°C
Chamber 46.6 465 °c 45°C +2°C
Cooler 27 27 C (3°C+2°C
Converter 326.8 326.3 C 325°C+5°C
Converter Set 325.0 325.0 C 325°C
Pressure 2553 254.7 mmHg | 250 + 100 mmHg
| Flow 0.692 0689 L/min_| 0.5 to 1.00 L/min

Note : | NOx analyzer ihuA3esvas microl snunfinfaunudaasm

Website http://www.gshe.co.th

U3gn An-T Tegdud drifa
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T Tt (662) 939-5711 (12 Lines) T : (662) 939-0207-8
E-mail-address: info@ashe.co.th




Q-SHE SOLUTIONS CO., LTD. Q-SHE SOLUTIONS CO., LTD.

SO, Analyzer SINGLE-POINT GAS CALIBRATION
q o . All analyzer.
Equipment : Sulfur Dioxide analyzer. Model : 43i
Serial Number : 0926737611 Manufacturer : Thermo Electron Equipment : All analyzer. Model : 42, 431 . APHA-370
Serial Number : - Manufacturer : Thermo Electron,Horiba
Diagnostic test value -
Observed value
Parameter Unit Nominal range
e | Eeloig alien Standard gas concentration Dilutor detail
Sample reading 3.0 5.7 ppb
Range 500 500 ppb 50 to 1000 ppb Sulfur Dioxide (SO,) 44.91 ppm | Manufacturer : Thermo
Averaging Time 60 60 Sec 10 to 300 Sec o 5 P - . T
Calibretion Factors Nitric Oxide (NO) 8 ppm |Model: _lasi
SO, BKG PPB 242 261 ppb 0to 60 Methane (CHs) 499.5 ppm | Serial number : 0926737588
SO, COEF 0.989 1.063 - 1.0+03 Carbon Monoxide (CO) 4526 ppm
Instrument Controls : I ccansor
Cylinder NO. : CC457501
Temp Correction On On On/Off | On 4 |.n ?r
Pressure Correction On On On/Off | On Expiration Date : 13 Aug 2023
Flash Lamp On On On/Off | On
Communication setting
Baud Rate 9600 9600 bps 9600 to 115000 BEFORE CALIBRATION RESULT
Instrument ID 43 43 - 0to 99
Screen Brightness 50 50 % 0 to 100
Service Mode Off Off On/Off | Up to used PARAMETER ZERO SPAN JUDGEMENT
Diagnostics IDEAL ACTUAL ERROR IDEAL ACTUAL | 9%ERROR
Voltages NO  (ppb) 00 13 130 400.0 403.0 075 Valid
Motherboard voltages: NO, (pob) -
3.3 Supply 33 33 Vdc 33 4+/- 1 Vdc x (PP 0.0 15 1.50 400.0 409.0 225 Valid
5.0 Supply 5.0 5.0 Vdc 5.0 +/- 1 Vdc SO, (ppb) 0.0 14 1.40 402.0 402.0 0.00 Valid
15.0 Supply 151 15.1 Vdc 15.0 +/- 1 Vdc CHa (ppm)
0.0 4.000
2.0 Supply 27 27 Vdc | 24.0 +/- 1 Vdc pem
-3.3 Supply 3.1 3.1 vdc | -3.3+/-1Vdc THC (ppm) 00 4.000
Interface board voltages:
PMT Supply -689.3 -689.3
Flash Supply 914 915 AFTER CALIBRATION RESULT
3.3 Supply 3.2 3.2 Vdc 33+4/-1Vd
5.0 Supply 5.0 5.0 Vdc 5.0 +/- 1 Vdc 0 T
15.0 Supply 14.7 14.7 Vdc 15.0 +/- 1 Vdc PARAMETER JUDGEMENT
-15.0 Supply -15.0 -15.0 Vdc -15.0 +/- 1 Vdc IDEAL ACTUAL ERROR IDEAL ACTUAL | 9%ERROR
24.0 Supply 234 234 Vdc | 24.0 +/-1vdc NO (ppb) 0.0 13 1.30 400.0 399.0 0.25 Valid
Temperatures NO. (ppb) N
Internal 345 345 oc 15°C to 45°C x \pp! 0.0 15 1.50 400.0 400.0 0.00 Valid
Chamber 4.9 449 oC  145%C+2°C SO, (ppb) 00 15 150 402.0 400.0 -0.50 Valid
Pressure 7313 730.0 mmHg | 750 + 100 mmHg CH (ppm) 00 4.000
Flow 0.409 0.409 L/min | 0.5 to 1.00 L/min
Lamp intensity 90 90 % | 40 - 100 % THC (ppm) 00 4.000
Note : Note : CHa, THC off cal. 184310 zero air heater d130 eglusewiteduiiunisden
U3t AT Tegdiud S1in U3t An-3 Twgdud daifa
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Q-SHE SOLUTIONS CO., LTD. Q-SHE SOLUTIONS CO., LTD.
Job Number :  J092400007 Customer Name : IRPC NO-NO-NOx Analyzer
Equipment : AQMs Station. Contact Name : Khun Wirasak Khumsuk
" Equipment : NO-NO,-NOx analyzer. Model : 42i
Model : AQMs Station. Telephone Number :  081-803-0475 T C—
DTV Serial Number : 0926737612 Manufacturer : Thermo Electron
Serial Number : AQMs Station Micro#2 E-mail address/Fax. : wirasak k@irpc.co.th —_—
Working Date : 02 April 2025 Working Hour : 6 Hours
Diagnostic test value
o Observed value
Service Report ‘ Unit Nominal range
‘ Before After
Working Scope: Sample reading
4o . o ‘41 i Faldudt = NO reading 5.4 53 ppb
sawAdauil AQMs micro#2 8an5193A01NA BE luauzaine Jalaldnihmsnsiada NOx reading 21 151 ppb
Physical Checking: Range 500 500 ppb | 50 to 1000 ppb
o . v o Averaging Time 30 30 Sec 10 to 300 Sec
= avaada Data logger nudnhemldund Calibration Factors
- avaavdia Diagnostic of all analyzers aglunousiuni NO BKG. PPB 34.2 34.2 ppb 0 to 60
_ “ . o NOx BKG. PPB 301 30.1 ppb | 0to 60
M35299A Reading of all analyzers uay Met sensor wuinuns NO COEF. 1010 1010 - 10203
- asada ua Calibration wuireglunasiuni NOx COEF. 1.000 1.000 - 10+03
- as2dn Dilutor uaz Zero Air wuiwhewlsiund NO COEF. 1.000 1.000 - 1003
e d w . . . Instrument Controls
- ATINYA L‘ﬂiEN’JWLJU PM-10 WU?TWWQWUiWUﬂW Ozonator On On On/Off
- avaada wAdes THC analyzer wudwinaulduni PMT Supply On On On/Off
- & o syl . ivhelgund Auto/Manual Mode NO/NOx NO/NOx NO/NOx, NO, Nox
as0da nMsviuvesszuuliih uag UPS wuiwhewldund Baud Rate 2600 9600 bps 1200 to 9600
- shawavenmeluaanil uaz uiusevananil Temp Compensation On on - On/Off
Pressure Compensation On On - On/Off
@ " PR Screen Contrast 35 35 % 0 to 100
Service Mode Off Ooff - On/Off, Up to used
Diagnostics
Replace silica gel for dryer NOx Analyzer. Drain water for pump of Zero Air. Voltages
Replace sample filter 47 mm. Motherboard voltages:
3.3 Supply 33 33 Vdc [ 33+1Vdc
5.0 Supply 50 5.0 Vdc | 50+ 1Vdc
15.0 Supply 15.0 15.0 Vdc 15.0 + 1 Vdc
24.0 Supply 24.1 20.1 Vdc | 24.0 1 Vdc
s e 3.3 Supply 32 32 vde | -33+1Vdc
Interface board voltages:
- Sample filter 47 mm. 4ea. (Part Support by IRPC) PMT Supply 904.7 904.7 Vdc | -600 to -1200 Vdc
- Silica gel. P/N: 6998 1/2 Bottle. (Part Support by IRPC) 3.3 Supply 32 32 Vde |33 +1Vdc
5.0 Supply 50 5.0 Vde | 50+ 1Vdc
15.0 Supply 148 148 Vdc | 15.0 % 1 Vdc
Addition Recommen P15.0 Supply 16.0 160 Vdc | 15.0 1 Vdc
24.0 Supply 2640 260 Vdc | 24.0 + 1 Vdc
-15.0 Supply -15.0 -15.0 vdc | -150+1Vdc
Temperatures
—End ~ Internal 359 35.7 C 15°%C to 45°C
Chamber 49.9 49.8 C 45°C + 2 °C
Cooler 29 -3.0 o (3°C+2°C
Converter 3229 3258 °c 325°C+5°C
Converter Set 325.0 325.0 °c 325°C
Serviced by : Flusa yalsay Serviced Date : 02 April 2025 Pressure 2718 2789 mmHg | 250 + 100 mmHg
@ Flow 0.481 0.542 L/min 0.5 to 1.00 L/min
o
Approved by: %356{) Approved Date : 02 April 2025 r—
N U3t Ar-T Tegdiud S1in i U3t -3 Twgdud daffa
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Q-SHE SOLUTIONS CO., LTD.

Sulfur Dioxide analyzer. 43i
0926737608 Thermo Electron

50 to 1000 ppb
30 30 Sec 10 to 300 Sec
SO, BKG PPB 262 23.8 ppb 0 to 60
SO, COEF 1.180 1.180 - 1.0+03
Temp Correction on on On/Off | On
Pressure Correction On On On/Off | On
Flash Lamp On On On/Off | On
| Communication setting |
Baud Rate 9600 9600 bps 9600 to 115000
Instrument 1D 43 43 - 0to 99
Screen Brightness 35 35 % 0to 100
Service Mode off off On/Off | Up to used
3.3 Supply 33 33 vde | 334/-1Vdc
5.0 Supply 50 5.0 Vdc | 5.0 +/-1Vdc
15.0 Supply 150 150 vde | 150 +/- 1 vdc
24.0 Supply 239 23.9 Vdc 24.0 +/- 1 Vdc
-3.3 Supply 3.2 -32 Vdc -33+/-1Vdc
| Interface board voltages: |
PMT Supply -580.2 -580.2
Flash Supply 1191 1192
3.3 Supply 33 33 Vdc 33+/-1vd
5.0 Supply 4.9 4.9 vdc | 5.0 +/-1Vvdc
15.0 Supply 150 15.0 Vdc 15.0 +/- 1 Vdc
-15.0 Supply -15.0 -15.0 vdc | -15.0 +/-1Vdc
24.0 Supply 238 238 Vdc | 26.0 +/-1Vdc
34.2 34.6 °c 15°C to 45°C
451 44.9 °c 45°C £ 2°C
631.1 7278 mmHg 750 + 100 mmHg
0411 0.445 L/min 0.5 to 1.00 L/min
92 92 % 40 - 100 %

U3 @2 Twgiud $aiin
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Q-SHE SOLUTIONS CO., LTD.

All analyzer. 42i, 43j , 48i

Thermo Electron,Horiba

Thermo
146i
0926737584
CC507740
13 Aug 2023
[ eoecuswmonmsur
NO (ppb) 0.00
NO, (ppb) 0.00
SO, (ppb) 0.00
CO (ppm) 0.00
CHa(ppm) 0.00
THC(ppm) 0.00
L amecuswmonmswr |
NO  (ppb) 0.00 400.0
NOy (ppb) 0.00 400.0
50, (ppb) 0.00 4000
€O (ppm) 0.00 404
CHd(ppm) 000 4.00
THC(ppm) 0.00 4.00

Remark : 113 off auto cal i wihfisunsmu(Pump zero air §130)

Q-SHE SOLUTIONS CO., LTD.

V3 Aa-¥ Togdud Saim
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1092400007

Khun Wirasak Khumsuk

081-803-0475
. N

saadouil AQMs micro#3 wgansaaInenniea Uaanil gt eundovuesaen Hlddvhnseada

- asida Data logger wuvhemlaund

- asaada Diagnostic of all analyzers aglunousiuni

- ns2dA Reading of all analyzers was Met sensor wuiun@
- amuda edesiadu PM-10 wuiwhenlduni

- amaide Aies THC analyzer wudwihaniléuni

- avanda myhauvesssuliih way UPS wuinhendlsduni
- sheawaveameluanii uas Uilmseuaniil

Correction working:

Flusa syalsnd

sy

12 April 2025

12 April 2025

U39 A2 Twgdud $riin
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Q-SHE SOLUTIONS CO., LTD.

NO-NO,-NOx analyzer.

CM13090047

NO reading
NOy reading

50 to 1000 ppb
10 to 300 Sec

NO BKG. ppb 0 to 60

NO BKG. ppb ppb | 010 60

NO COEF. - 1.0+03

NOx COEF. - 1.0£03

NO, COEF. - 1.0+03
Unstrument Conwols

Ozonator On/Off

PMT Supply on/off

Auto/Manual Mode NO/NOx, NO, NOx

Baud Rate bps 1200 to 9600

Temp Compensation - On/Off

Pressure Compensation - On/Off

Screen Contrast % 0to 100

Service Mode - On/Off, Up to used

3.3 Supply Vdc | 33=1Vdc
5.0 Supply Vdc 5.0 + 1 Vdc
15.0 Supply Vdc 15.0 + 1 Vdc
24.0 Supply Vdc 240 + 1 Vdc
-3.3 Supply Vdc -33 + 1 Vdc
Unterface board voltages:
PMT Supply Vdc | -600 to -1200 Vdc
3.3 Supply Vdc 33+ 1Vdc
5.0 Supply vdc | 50+ 1Vdc
15.0 Supply Vdc 15.0 + 1 Vdc
P15.0 Supply vdc | 150+ 1Vdc
24.0 Supply Vdc | 24.0 + 1 Vdc
-15.0 Supply Vdc -15.0 + 1 Vdc
Internal °c 15°C to 45°C
Chamber oc 50°C + 2°C
Cooler °c ()3°C+2°C
Converter oc 325°C +5°C
Converter Set °c 325°C

mmHg | 250 + 100 mmHg
Umin | 0.5 to 1.00 L/min

U3 A2-§ Togdud aim
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Q-SHE SOLUTIONS CO., LTD.

Sulfur Dioxide analyzer.

1310957747

43i

Thermo

Q-SHE SOLUTIONS CO., LTD.

All analyzer.

42i, 43i,THC

Thermo, Horiba

50 to 1000 ppb
10 to 300 Sec
5O, BKG. ppb 0t0 60
SO, COEF 1.0+ 0.3
Temp Compensation On
Pressure Compensation On/Off | On
Flash Lamp Oon/Off | On
Baud Rate bps 9600 to 115000
Instrument ID - 0to 99
Screen Contrast % 0to 100
Service Mode On/Off | Up to used
33 Supply vdc | 33 +/-1vdc
5.0 Supply Vdc 5.0 +/- 1 Vdc
15.0 Supply Vdc | 150 +/-1Vde
24.0 Supply Vdc 24.0 +/- 1 Vdc
-3.3 Supply Vdc -3.3 +/- 1 Vdc
[nterfaceboardvltages:
PMT Supply
Flash Supply
3.3 Supply vde | 334/-1Vd
5.0 Supply Vdc 5.0 +/- 1 Vdc
15.0 Supply vde | 150 +/- 1 Vdc
-15.0 Supply Vdc -15.0 +/- 1 Vdc
24.0 Supply vdc | 2.0 +/- 1 Vdc
Internal oc 15°C to 45°C
Chamber °c 45°C + 2°C
mmHg | 750 + 100 mmHg
L/min 0.5 to 1.00 L/min
% 40 - 100 %

witheeila ueshidaiau

U3 @2 Twgiud $aiin
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" . & 7 Soi Pnanolyotnin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangiok 10900
"q,,,,w mansgsoncam
(CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NOy ANALYZER
DATE : 20 April 2025 BRAND : API MODEL : 200A
No. [ NOX-803 I SERIAL NO. 2617
Calibrator (Dilution System)
Brand " Teledyne [Model 2700
Last Cal. Date 29 October 2024 [ Serial No. <621
Reference Standard Gas
Standard Gas " Nitric Oxide (NO) [ Cytinder No. T AO07265V
Certified Date 05 January 2023 [ Expired Date 05 January 2026 | Cylinder Conc. - 48.8 ppm
CALIBRATING CONDITION
Pressure || 1011 || mmbar Temp. “ 2.6 || c % RH || 50 ||
CALIBRATION SETTING
Span Initial Reading (Before Ad})PP8 Final Reading (After Adj),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.11 - 0 -
NO Span 400 400.1 0.025 400.0 1009
NO, Span 400 4003 0075 400.0 1012
API Model 200A NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 P8 < 2 with zero air
SAMPLE FLOW 511 cc/min 500 + 50
OZONE FLOW 79 c/min 80+ 15
PMT 1033 mv 20 - 150
AZERO 94.1 mv -20- 150
HVPS 674 v 420 - 900 constant
RCELL TEMP 50.2 % 50+ 1
BOX TEMP 29.0 % 8-48
PMT TEMP 73 % 7:2
MOLY TEMP 3148 C 31545
RCELL PRESS 82 IN-Hg-A 2- 10 constant
SAMPLE PRESS 284 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.009 - 1003
NO, Slope 1012 - 10:03
NO Offset 17 mv 20 to +150
NO, Offset 10 mv 20 to 150
Stabillty at Zero 0.1 PPB <02
Stability at Span 02 P8 <2 ppb @ 400 ppb span gas
Calibrated by~ : al\,\ Dm\ om Approved by
(Mr.Adul Dangklom) (Mr.Peera Detudom)

1201351404

CC507818
13 Aug 2023

L eomcwswmonmsur |
NO, (ppb) 0.00 400
S0, (ppb) 0.00 400
CHA(ppm) 0.00 4.43
THC(pprn) 0.00 4.43

NO  (ppb) 0.00 400

NO, (ppb) 0.00 400

50, (ppb) 0.00 400

CH4(ppm) 0.00 4.00

THC(ppm) 0.00 4.00
Remark:

V3 Aa-¥ Togdud Saim
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 20 April 2025 BRAND : APl MODEL : 200E
NO. NOX-B0S SERIAL NO. 2284

Calibrator (Dilution System)

Brand : Teledyne 1 Model 700
Last Cal. Date - 29 October 2024 [ Serial No. <421
Reference Standard Gas
Standard Gas - Nitric Oxide (NO) [ Cylinder No. - AO0T265V
Certified Date 05 January 2023 [ Expired Date 05 January 2026__| Cylinder Conc.___: 488 ppm
CALIBRATING CONDITION
Pressure || 1011 " mmbar Temp. || 26 || *c % RH || 50 “
CALIBRATION SETTING
Span Initial Reading (Before Adj),PPB Final Reading (After Adj),PPB
Set Point Expected Concentration Analyzer Response %0if Analyzer Response Slope
Zero 0 0.10 - 0 -
NO Span 400 399.8 -0.050 4000 1.008
NO, Span 400 400.2 0.050 4000 1011
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PP 500 standard
STABILITY (Zero Gas) 0.1 P8 < 2 with zero air
SAMPLE FLOW 505 c/min 500 : 50
OZONE FLOW 78 cc/min 80+ 15
PMT 1035 mv 20 - 150
AZERO 94.2 mv 20 - 150
HVPS 670 v 420 - 900 constant
RCELL TEMP 50.1 % 50+ 1
BOX TEMP 292 °c 8-48
PMT TEMP 70 C 7:2
MOLY TEMP 3149 C 315:5
RCELL PRESS 84 IN-Hg A 2-10 constant
SAMPLE PRESS 287 IN-Hg-A 25 - 30 constant
NO Span Conc 400 P8 20 - 20,000
NO, Span Conc 400 P8 20 - 20,000
NO Slope! 1.008 - 10:03
NO, Slope 1011 B 10:03
NO Offset 14 mv 20 to +150
NO, Offset 09 mv -20 to 150
Stabilty at Zero 0.1 P8 <02
Stability at Span 0.2 P8 <2 ppb @ 400 ppb span gas
Calibrated by D’M \Uh Approved by

(Mr.Adul Dangklom) (Mr.Peera Detudom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 20 April 2025 BRAND : APl
NO. || NOX-806

MODEL : 200E

SERIAL NO. 2286
Calibrator (Dilution System)
Brand Teledyne [Model 2700
Last Cal. Date : 29 October 2024 | Serial No. 421
Reference Standard Gas
Standard Gas Nitric Oxide (NO) TCylinder No. A007265V
Certified Date 05 January 2023 [ Expired Date 05 January 2026__| Cylinder Conc. - 48.8 ppm
CALIBRATING CONDITION
Pressure " 1011 || mmbar Temp. “ 256 || c % RH || 50 ||
CALIBRATION SETTING
Span Initial Reading (Before Adj),PPB Final Reading (After Adj),PPB
Set Point Expected Concentration Analyzer Response %DIf Analyzer Response Slope
Zero 0 -0.10 - 0 -
NO Span 400 399.7 0,075 400.0 1.005
NO, Span 400 399.9 -0.025 400.0 1.009
API 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 508 cc/min 500 + 50
OZONE FLOW 78 cc/min 80+ 15
PMT 1029 mv 20 - 150
AZERO 93.6 mv -20 - 150
HVPS 669 v 420 - 900 constant
RCELL TEMP 50.0 C 501
BOX TEMP 289 % 8-48
PMT TEMP 7.1 % 7.2
MOLY TEMP 3147 ' 315+ 5
RCELL PRESS 82 IN-Hg-A 2-10 constant
SAMPLE PRESS 285 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1005 - 10203
NO, Slope 1009 - 1003
NO Offset 1.0 mv -20 to +150
NO, Offset 0.6 mv -20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 02 PPB < 2 ppb @ 400 ppb span gas
Calibrated by Approved by

(Mr.Adul Dangklom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 20 April 2025 BRAND : API
NO. NOX-RO1

MODEL : 2008

g waEn

 itin (aa. 1o, Aautody wedia in
£5P.S. CONSULTING SERVICE CO,, LTD.
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 20 April 2025 BRAND : APl MODEL : 2008
NO. || NOX-810 SERIAL NO. 4465
Calibrator (Dilution System)
Brand Teledyne | Model : 700
Last Cal. Date 29 October 2024 | Serial No. <421
Reference Standard Gas
Standard Gas  Nitric Oxide (NO) [ Cytinder No. 'AD07265V
Certified Date 05 January 2023 [ Expired Date 05 January 2026 | Cylinder Conc. ___: 48.8 ppm
CALIBRATING CONDITION
Pressure || 1011 n mmbar Temp. ” 26 || c % RH "750 "
CALIBRATION SETTING
Span Initial Reading (Before Adj),PPB Final Reading (After Adj),PP8
Set Point Expected Concentration Analyzer Response 9D Analyzer Response Slope
Zero 0 0.10 - 0 -
NO Span 400 399.7 -0.075 400.0 1.006
NO, Span 400 400.1 0025 4000 1.009
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 P8 < 2 with zero air
SAMPLE FLOW 503 cc/min 500 - 50
OZONE FLOW 78 cc/min 80+ 15
PMT 103.2 mv 20 - 150
AZERO 94.0 mV 20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 504 C 50+ 1
BOX TEMP 29.1 °c 8-48
PMT TEMP 73 °c 722
MOLY TEMP 3147 B 315:5
RCELL PRESS 8.2 IN-Hg-A 2- 10 constant
SAMPLE PRESS 285 INHg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 P8 20 - 20,000
NO Slope 1.006 10:03
NO, Slope 1.009 10:03
NO Offset 11 mv 20 to +150
NO, Offset 07 mv 20 t0 150
Stability at Zero 01 PP <02
Stability at Span 0.2 P8 <2 ppb @ 400 ppb span gas

Calibrated by A&m me UW
(Mr.Adul Dangklom)

Approved by
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 20 April 2025 BRAND : APl MODEL : 2008
NO. NOX-R02

SERIAL NO.
Calibrator (Dilution System)
Brand Teledyne TModel <700
Last Cal. Date 28 October 2024 | Serial No 2015
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) | Cylinder No. + A007265V
Certified Date 05 January 2023 [ Expired Date 05 January 2026 | Cylinder Conc. : 48.8 ppm
CALIBRATING CONDITION
Pressure Il 1011 l mmbar Temp. \r 246 l c % RH " 50 n

CALIBRATION SETTING

Span Initial Reading (Before Adj),PPB Final Reading (After Adj),PPB

Set Point Expected Concentration Analyzer Response 9%Df Analyzer Response Slope
Zero 0 0.10 - 0 -
NO Span 400 400.2 0,050 400.0 1010
NO, Span 400 4003 0075 4000 1013
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range

RANGE 500 PPB 500 standard

STABILITY (Zero Gas) 0.1 PP < 2 with zero air

SAMPLE FLOW 504 cc/min 500 = 50

OZONE FLOW 78 cc/min 80 15

PMT 1030 mv 20 - 150

AZERO 938 mv 20- 150

HVPS 673 v 420 - 900 constant

RCELL TEMP. 500 c 50: 1

BOX TEMP 291 ' 8-48

PMT TEMP 73 7.2

MOLY TEMP 315.2 315.5

RCELL PRESS 84 IN-Hg A 210 constant

SAMPLE PRESS 286 IN-Hg A 25 - 30 constant

NO Span Conc 400 P8 20 - 20,000

NO, Span Conc 400 PPB 20 - 20,000

NO Slope 1010 - 10:03

NO, Slope 1013 10:03

NO Offset 18 mv 20 to +150

NO, Offset 11 mv 20 to 150

Stabilty at Zero 0.1 PPB <02

Stability at Span 0.2 PPB <2 ppb @ 400 ppb span gas

Calibrated by~ : ﬂ(&u\ 'Dan ]L\C)ﬂ

(MrAdul Dangklom)

Approved by

(Mr.Peera Detudom)

SERIAL NO. 2285
Calibrator (Dilution System)
Brand Teledyne | Model 700E
Last Cal. Date : 28 October 2024 | Serial No. : 2015
Reference Standard Gas
Standard Gas  Nitric Oxide (NO) [ Cytinder No. - AD07265V
Certified Date + 05 January 2023 [ Expired Date 05 January 2026 | Cylinder Conc. : 488 ppm
CALIBRATING CONDITION
pressure [ 1011 | mmbar Temp. | 236 ] c N EEN
CALIBRATION SETTING
Span Initial Reading (Before Adj),PPB Final Reading (After Adj),PPB
Set Point Expected Concentration Analyzer Response %DIf Analyzer Response Slope
Zero 0 -0.10 - 0 -
NO Span 400 399.9 0,025 400.0 1.007
NO, Span 400 400.2 0.050 400.0 1011
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PP 500 standard
STABILITY (Zero Gas) 0.1 P8 < 2 with zero air
SAMPLE FLOW 509 cc/min 500 = 50
OZONE FLOW 79 cc/min 80:15
PMT 103.2 my -20 - 150
AZERO 94.1 mV 20 - 150
HVPS 669 v 420 - 900 constant
RCELL TEMP 503 c 501
BOX TEMP 294 “c 8-48
PMT TEMP 7.1 “c 7:2
MOLY TEMP 3153 C 315:5
RCELL PRESS 8.2 IN-Hg-A 2-10 constant
SAMPLE PRESS 285 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.007 - 10:03
NO, Slope 1011 10:03
NO Offset 16 my 20 to +150
NO, Offset 10 mV 20 to 150
Stability at Zero 0.1 PPB <02
Stabillty at Span 0.2 P8 <2 ppb @ 400 ppb span gas

Calibrated by

Approved by

AB}\/ D/m \IM

(Mr.Adul Dangklom)

(MrPeera Detudom)
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CALIBRATION REPORT CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 20 April 2025 BRAND : APl MODEL : 2008 DATE : 20 April 2025 BRAND : APl MODEL : 2008

NO. || NOX-RO4

SERIAL NO. 4411 NO. NOX-R05

SERIAL NO. 4413
Calibrator (Dilution System) Calibrator (Dilution System)
Brand Teledyne | Model + T00E Brand : Teledyne ] Model : T00E
Last Cal. Date : 28 October 2024 | Serial No. 201-5 Last Cal. Date : 28 October 2024 | Serial No. : 2015
Reference Standard Gas Reference Standard Gas
Standard Gas Nitric Oxide (NO) [ Cylinder No. - AO07265V Standard Gas " Nitric Oxide (NO) [ Cytinder No. 'A007265V
Certified Date 05 January 2023 [ Expired Date 05 January 2026__| Cylinder Conc +48.8 ppm Certffied Date + 05 January 2023 [ Expired Date 05 January 2026__| Cylinder Conc. $48.8 ppm
CALIBRATING CONDITION CALIBRATING CONDITION
Pressure " 1011 || mmbar Temp. “ 26 “ L % RH || 50 || Pressure || 1011 || mmbar Temp. “ 26 || c % RH n 50 "
CALIBRATION SETTING CALIBRATION SETTING
Span Initial Reading (Before Adj),PPB Final Reading (After Ad)),PPB Span Initial Reading (Before Adj),PP8 Final Reading (After Ad)),PPB
Set Point Expected Concentration Analyzer Response 9%DIf Analyzer Response Slope Set Point Expected Concentration Analyzer Response 9Dif Analyzer Response Slope
Zero 0 -0.10 - 0 - Zero 0 0.11 - 0 -
NO Span 400 3995 0125 400.0 1003 NO Span 400 399.7 -0.075 400.0 1.006
NO, Span 400 399.8 -0.050 4000 1.007 NO, Span 400 400.2 0,050 4000 1009

API Model 200E NO, Analyzer Check List APl Model 200E NO, Analyzer Check List

Test Values Observed Value Units. Nominal Range Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 P8 < 2 with zero air STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 507 cc/min 500 = 50 SAMPLE FLOW 505 cc/min 500 + 50
OZONE FLOW 78 cc/min 80+ 15 OZONE FLOW 78 cc/min 8015
PMT 102.9 mV 20 - 150 PMT 103.0 mv -20 - 150
AZERO 93.7 mv 20 - 150 AZERO 937 mv 20 - 150
HVPS 674 v 420 - 900 constant HVPS 670 v 420 - 900 constant
RCELL TEMP 50.2 c 501 RCELL TEMP 503 C 501
BOX TEMP 293 °c 8-48 BOX TEMP 295 C 8-48
PMT TEMP 74 % 142 PMT TEMP 71 c 7:2
MOLY TEMP 315.1 °c 315+ 5 MOLY TEMP 3148 °c 315.5
RCELL PRESS 83 IN-Hg-A 2 - 10 constant RCELL PRESS 83 IN-Hg-A 2-10 constant
SAMPLE PRESS 285 IN-Hg-A 25 - 30 constant SAMPLE PRESS 286 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000 NO Span Conc 400 P8 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000 NO, Span Conc 400 P8 20 - 20,000
NO Slope 1.003 = 10:03 NO Slope 1.006 - 10:03
NO, Slope 1.007 g 1.0:03 NO, Slope 1.009 - 10:03
NO Offset 1.0 mv -20 to +150 NO Offset 12 mv -20 to +150
NO, Offset 05 mv -20 to 150 NO, Offset 0.7 mv 20 to 150
Stability at Zero 0.1 PPB <0.2 Stability at Zero 0.1 PPB <02
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas.

Approved by Calibrated by

Approved by

Calibrated by~ : g\k)‘, Jni U n
(Mr.Adul Dangklom)

(Mr.Peera Detudom) (Mr.Adul Dangklom)

(Mr.Peera Detudom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

. g

Fa: (662)S134221,

o spscon.om

DATE : 20 April 2025 BRAND : AP
NO. NOX-R06

MODEL : 200E

SERIAL NO. 4466

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 20 April 2025 BRAND : APl MODEL : 2008
NO. || NOX-RO7 SERIAL NO. 4468
Calibrator (Dilution System)
Brand Teledyne | Model 700E
Last Cal. Date 28 October 2024 | Serial No. S 2015
Reference Standard Gas
Standard Gas " Nitric Oxide (NO) T Cytinder No TA007265V
Certified Date 05 January 2023 [ Expired Date 05 January 2026 | Cylinder Conc. __: 48.8 ppm
CALIBRATING CONDITION
Pressure " 1011 “ mmbar Temp. n 26 H c % RH “ 50 "
CALIBRATION SETTING
Span Initial Reading (Before Adj),PPB Final Reading (After Adj),PPB
Set Point Expected Concentration Analyzer Response 9DIf Analyzer Response Slope
Zero 0 -0.10 - 0 -
NO Span 400 400.1 0025 4000 1.009
NO, Span 400 4003 0075 400.0 1013

APl Model 200E NO, Analyzer Check List

Calibrator (Dilution System)
Brand : Teledyne | Model + T00E
Last Cal. Date + 28 October 2024 | Serial No 1 2015
Reference Standard Gas
Standard Gas Nitric Oxide (NO) T Cylinder No- A007265V
Certified Date - 05 January 2023 [ Expired Date + 05 January 2026 | Cylinder Conc : 488 ppm
CALIBRATING CONDITION
Pressure || 1011 || mmbar Temp. " 26 || c % RH || 50 ||
CALIBRATION SETTING
Span Initial Reading (Before Ad))PPB Final Reading (After Adj),PPB
Set Point Expected Concentration Analyzer Response 9%0if Analyzer Response Slope
Zero 0 -0.10 - 0 -
NO Span 400 399.9 -0.025 400.0 1.008
NO, Span 400 400.1 0025 4000 1011
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PP 500 standard
STABILITY (Zero Gas) 0.1 PP < 2 with zero air
SAMPLE FLOW 506 cc/min 500 = 50
OZONE FLOW 78 cc/min 80+ 15
PMT 1033 mv 20~ 150
AZERO 94.1 mv -20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 50.0 c 50+ 1
BOX TEMP 289 c 8-48
PMT TEMP 73 7:2
MOLY TEMP 3149 315:5
RCELL PRESS 8.2 IN-Hg-A 2- 10 constant
SAMPLE PRESS 284 INHE-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 P8 20 - 20,000
NO Slope 1.008 - 10:03
NO, Slope 1011 10:03
NO Offset 13 mv -20 to +150
NO, Offset 08 mV 20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 02 P8 <2 ppb @ 400 ppb span gas
Catated by M Dckdon Approvedty

(Mr.Adul Dangklom)

(MrPeera Detudom)

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 01 PPB < 2 with zero air
SAMPLE FLOW 513 cc/min 500 = 50
OZONE FLOW 79 cc/min 80 - 15
PMT 103.5 mV -20 - 150
AZERO 9.2 mv 20 - 150
HVPS 672 v 420 - 900 constant
RCELL TEMP 50.1 °c 501

BOX TEMP 294 ¢ 8-48

PMT TEMP 72 ' 7:2
MOLY TEMP 3152 ' 315:5
RCELL PRESS 84 IN-Hg-A 2-10 constant
SAMPLE PRESS 286 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PP 20 - 20,000
NO Slope! 1.009 - 10:03
NO, Slope 1013 - 10:03
NO Offset 16 mv 20 t0 +150
NO, Offset 11 mv 20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 02 P8 < 2 ppb @ 400 ppb span gas

Calibrated by

ol D

(Mr.Adul Dangklom)

Approved by

(Mr.Peera Detudom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 20 April 2025 BRAND : APl
NO. NOX-R09

MODEL : 200E

Calibrated by~ : AM o u O
(Mr.Adul Dangklom)

. St 1od.i.1ad. paudaie wedid hifia
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SERIAL NO.
Calibrator (Dilution System)
Brand : Teledyne | Model + T00E
Last Cal. Date 28 October 2020 [ Serial No, 2015
Reference Standard Gas
Standard Gas " Nitric Oxide (NO) T Cylinder No TA007265V
Certified Date 05 January 2023 [ Expired Date 05 January 2026__| Cylinder Conc. - 488 ppm
CALIBRATING CONDITION
Pressure u 1011 || mmbar Temp. || 26 || c 9% RH || 50 H
CALIBRATION SETTING
Span Initial Reading (Before Ad}),PP8 Final Reading (After Adj),PPB
Set Point Expected Concentration Analyzer Response %0if Analyzer Response Slope
Zero 0 0.10 - 0 -
NO Span 400 399.6 -0.100 4000 1.005
NO, Span 400 399.8 -0.050 400.0 1.008
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 P8 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 503 cc/min 500 + 50
OZONE FLOW 78 c/min 8015
PMT 103.1 mv -20- 150
AZERO 939 mv 20 - 150
HVPS 675 v 420 - 900 constant
RCELL TEMP 50.5 C 50+ 1
BOX TEMP 292 °c 8- 48
PMT TEMP 7.4 % 712
MOLY TEMP 315.1 % 315:5
RCELL PRESS 85 IN-Hg-A 210 constant
SAMPLE PRESS 287 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.005 - 10:03
NO, Slope 1.008 1003
NO Offset 10 mv 20 to +150
NO, Offset 06 mv 20t 150
Stabillty at Zero 01 P8 <02
Stabilty at Span 0.2 P8 <2 ppb @ 400 ppb span gas
Approved by

(Mr.Peera Detudom)

CALIBRATION REPORT

SO, FLUORESCENT ANALYZER

DATE : 20 April 2025 BRAND :
NO. 50,802

MODEL : 1004
SERIAL NO. 1847

Calibrator (Dilution System)

vt . fl.1oa. aaudods wadis i
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CALIBRATION REPORT
SO, FLUORESCENT ANALYZER

DATE : 20 April 2025 ﬂ BRAND :
NO. 50,801

o o]

Calibrator (Dilution System)

Brand : Teledyne [ Model 700
Last Cal. Date 29 October 2024 I Serial No. : 421
Reference Standard Gas
Standard Gas Sulphur Dioxide (SO,) | Cylinder No. : A00B14SK
Certified Date 21 June 2021 [ Expired Date : 21 June 2029 | Cylinder Conc. 49.8 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.)PPB
Set Point Expected Concentration Analyzer Response 9%D0if Analyzer Response Slope
Zero o 010 - 0
S0, Span 400.0 400.2 0.050 400.0 1011
API Model 100A SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 283 in-Hg 25-35
SAMPLE FLOW 657 cc/min 650 + 10%
PMT 103.0 mv -20-150 with Zero Air
UV LAMP 3019.2 mv 1000-4900
STR. LGT 616 PPB <100
DRK PMT 63.1 mv -50 - 200
DRK LMP 580 mv -50 - 200
HVPS 674 v 550-900 constant
DCPS 2518 mv 2500 = 200
RCELL TEMP 50.3 °C 50«1
BOX TEMP 290 "~ 5-40
PMT TEMP 75 °C 7:20
SO, Span Conc 400 PPB 20-20,000
S0, Slope 1011 - 10.03
SO, Offset 219 mv <250
Stability at Zero 01 PPB <02
Stability at Span 02 PPB 0.5% of reading (above 50 ppb)
Calibrated by Mu "UUC’" Approved by :

(Mr.Adul Dangklom)

V3 1o 10g. pauii 1wasid nin
£8.P.S. CONSULTING SERVICE CO., LTD.
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o waen

(MrPeera Detudom)

CALIBRATION REPORT
SO, FLUORESCENT ANALYZER

DATE : 20 April 2025 BRAND : MODEL : 100A
NO. SERIAL NO. 1846
Calibrator (Dilution System)
Brand : Teledyne [ Model : 700
Last Cal_ Date +25 October 2024 [Serial No. Ta2
Reference Standard Gas
Standard Gas ~ Sulphur Dioxide (50,) TCytinder No. RS
Certiied Date - 21 June 2021 [Expired Date 21 June 2029 [ Cylinder Conc. 495 ppm

CALIBRATING CONDITION

Brand : Teledyne | Model : 700
Last Cal. Date + 29 October 2024 [ Serial No. Sa21
Reference Standard Gas
Standard Gas - Sulphur Dioxide (50,) [ Cylinder No. "ACOB14SK
Certified Date + 21 June 2021 [ Expired Date - 21 June 2029 | Cylinder Conc. +49.8 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Reading (Before Ad)),PPB Final Reading (After Ad),PPB
Set Point Expected Concentration | - Analyzer Response 9%0If Analyzer Response Slope
Zero 0 011 [}
50, Span 4000 4003 0075 4000 1012
API Model 100A SO, Analyzer Check list

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 25 inHg 2535
SAMPLE FLOW 650 c/min 650 = 10%
PMT 1032 mv ~20-150 with Zero Air
UV LAMP 30307 mv 10004900
STR.LGT 619 PPB <100
ORK PMT 635 mv -50 - 200
DRK LMP 582 mv -50 - 200
HUPS, 671 v 550-900 constant
0CPS 2521 mv 2500 » 200
RCELL TEMP 504 ° 5021
BOX TEMP 292 3 540
PMT TEMP 71 c 7:20
50, Span Conc 400 PPB 2020,000
50, Slope 1012 10:03
50, Offset 221 mv <250
Stability at Zero o1 P8 <02
Stability at Span 02 PPB 0.5% of reading (above 50 ppb)

Calibrated by M \ ). L\ o Approved by :

(MrAdul Dangklom)

(MrPeera Detudom)

Pressure mmbar Temp. c % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj,PPB Final Reading (After Ad)j)PPB
Set Point Expected Concentration |~ Analyzer Response 0if Analyzer Response Slope
Zero 0 -0.10 )
50, 5pan 4000 3998 -0050 4000 1.006
APl Model 100A SO, Analyzer Check list

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 284 inHg 2535
SAMPLE FLOW 656 c/min 650 = 10%
PMT 1029 m -20-150 with Zero Air
UV LAMP 30154 mv 1000-4900
STR LGT 614 PPB <100
DRK PMT 629 mv -50 - 200
DRK LMP 576 mv -50 - 200
HVPS 670 v 550-900 constant
DCPS 2517 mv 2500 = 200
RCELL TEMP 502 [ 5021
BOX TEMP 293 c 540
PMT TEMP 74 ° 7:20
0, Span Conc 400 ) 2020,000
50, Slope 1006 10:03
50, Offset 217 mv <250
Stability at Zero o1 PPB <02
Stability at Span 02 P8 0.5% of reading (above 50 ppb)

Calibrated by : Approved by :

(MrAdul Dangklom)

(Mr.peera Detudom)
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CALIBRATION REPORT
CALIBRATION REPORT SO, FLUORESCENT ANALYZER
SO, FLUORESCENT ANALYZER
DATE : 20 April 2025 BRAND : I Thermo MODEL : a3c
DATE : 20 April 2025 B BRAND : MODEL : 100A
| No. || 502809 SERIAL NO. 43C-59325-322
no. | so-e0e SERIAL NO. 1003 Calibrator (Dilution System)
Calibrator (Dilution System) Brand : Teledyne [ Modet 700
Bl Tetedye Trooet ——— Last Cal. Date 29 October 2024 [ Serial No. Sa21
Last Cal. Date - 29 October 2024 [ Seral No. Sa21 RaferenceiStandad Gas
Reference Standard Gas Standard Gas Sulphur Dioxide (50, T Gytinder No. TAGOBIASK
T TS Dioie GO0 Tt YT Certified Date 21 June 2021 [ Expired Date 21 June 2029 [ Cylinder Conc. :49.8 ppm
Certified Date 21 June 2021 [ Expired Date : 21 June 2029 | Cylinder Conc. 49.8 ppm CALIBRATING CONDITION
CALIBRATING CONDITION
Pressure mmbar Temp. % RH
Pressure mmbar Temp. % RH
CALIBRATION SETTING
CALIBRATION SETTING Span Initial Reading (Before Ad),PPB Final Reading (After Adj,PPB
Soan nitial Reading (Before A)PPE Final Reading (After AdL)PPB Set Point Expected Concentration Analyzer Response 9%Dif Analyzer Response
7 0 0.11 - 0
Set Point Expected Concentration | Analyzer Response 9%Dif Analyzer Response Slope —
50, Span 400.0 400.3 0075 4000
Zero 0 .10 - 0
INSTRUMENT STATUS
50, Span 4000 399.7 0075 4000 1004
API Model 100A SO, Analyzer Check list
10LPM
e Voo Crrereavae s o o CHANGER TEN? “ oW [ o]
RANGE 500 PPB 0-500 PRESSURE 728.6 mm Hg
SAMPLE PRESS 287 in-Hg 2535
SAMPLE FLOW 653 cc/min 650 = 10%
PMT 1035 mv ~20-150 with Zero Ar
W LAMP 3047.1 mv 10004900
Calibrated by~ : 34\4 nallom Approved by
STR LGT 615 PPB <100 !
(Mr.Adul Dangklom) (MrPeera Detudom)
ORK PMT 629 mv -50 - 200
ORK LMP 517 mv -50 - 200
HVPS 673 v 550-900 constant
DCPS 2525 mv 2500 = 200
RCELL TEMP 502 °c 50:1
BOX TEMP 2.1 c 540
PMT TEMP 73 = 7:20
50, Span Conc 400 PP 20-20,000
50, Slope 1004 - 10:03
50, Offset 221 mv <250
Stability at Zero o1 PPB <02
Stability at Span 02 P8 0.5% of reading (above 50 ppb)
Calibrated by : g 5 \ ‘ ! mel&‘w Approved by :

(Mr.Adul Dangklom) (MrPeera Detudom)
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CALIBRATION REPORT
CALIBRATION REPORT
SO, FLUORESCENT ANALYZER
S0, FLUORESCENT ANALYZER
DATE : 20 Apiil 2025 BRAND : Thermo n MODEL : a3c
DATE : 20 April 2025 BRAND : APl MODEL : 100E
No. [ soz810 SERIAL NO. 43C-69604-364
NO. 50,/R05 SERIAL NO. 3490
Calibrator (Dilution System)
Brand " Teledyne [ Model 700 Calibrator (Dilution System)
Last Cal. Date 29 October 2024 | Serial No. 421 Brand Teledyne | Model + T00E
Reference Standard Gas Last Cal. Date 28 October 2024 [ Serial No. S 2015
Standard Gas Sulphur Dioxide (50, [ Cylinder No- AGOBLASK Reference Standard Gas
Certified Date : 21 June 2021 ] Expired Date : 21 June 2029 | Cylinder Conc, +49.8 ppm Standard Gas Sulphur Dioxide (50, TGylinder o TAOOBIASK
CALIBRATING CONDITION Certified Date : 21 June 2021 [ Expired Date 21 June 2029 | Gytinder Conc +49.8 pom
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. % RH
Pressure mmbar Temp. % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Ad),PPB Final Reading (After Ad],PPB CALIBRATION SETTING
Set Point Expected Concentration Analyzer Response %DIf Analyzer Response Span Initial Reading (Before Ad),PPB Final Reading (After Adj),PPB
Zero ° o1 o Set Point Expected Concentration | Analyzer Response 9%Dif Analyzer Response Slope
. X a
SO, Span 4000 400.2 0050 00.0 S . 510 5 -
ETRHMANT SIAINS 50, Span 4000 3998 0050 4000 1.007
API Model 100E SO, Analyzer Check list
s L Lo o o v o
RANGE 500 PB 0-500
PRESSURE 728.7 mm Hg
SAMPLE PRESS 283 in-Hg 2535
SAMPLE FLOW 660 cc/min 650 = 10%
PMT 1032 mv ~20-150 with Zero Air
& \ h \L\(, UV LAMP 30386 mv 1000-4900
i : Approved by
Colbrotad by b o L FRISESE STRLGT 615 PPB <100
(Mr.Adul Dangklom) (Mr.Peera Detudom)
DRK PMT 63.0 mv -50 - 200
ORK LMP 5.7 mv -50 - 200
HVPS 671 v 550-900 constant
DCPS 2526 mv 2500 = 200
RCELL TEMP 500 K 501
BOX TEMP 293 °C 5-40
PMT TEMP 71 ° 7:20
50, Span Conc 400 B 20-20,000
50, Slope 1.007 10:03
50, Offset 216 m <250
Stability at Zero 01 P <02
Stability at Span 02 PPB 0.5% of reading (above 50 ppb)

(Mr.Adul Dangklom)

;)a\)\ DON \L\w Approved by :

(Mr.Peera Detudom)
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CALIBRATION REPORT
SO, FLUORESCENT ANALYZER

DATE : 20 April 2025 BRAND :

NO. SERIAL NO.
Calibrator (Dilution System)
Brand : Teledyne T Model 700E
Last Cal. Date : 28 October 2024 [ Serial No. 2015
Reference Standard Gas
Standard Gas  Sulphur Dioxide (SO,) [ Cylinder No. - AQOB1ASK
Certfied Date + 21 June 2021 [ Expired Date 21 June 2029 | Cylinder Conc +49.8 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Reading (Before Ad)),PPB Final Reading (After Adj),PP8
Set Point Expected Concentration [ Analyzer Response 9%Dif Analyzer Response Slope
Zero 0 0.10 0 -
50, Span 4000 399.7 -0075 4000 1.008
APl Model 100E SO, Analyzer Check list

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 284 inHg 2535
SAMPLE FLOW 654 cc/min 650 = 10%
PMT 1035 my ~20-150 with Zero Ar
W LAWP 30542 mv 1000-4900
STR LGT 619 PPg <100
DRK PMT 635 mv -50 - 200
DRK LMP 58.1 mv -50 - 200
HVPS 670 v 550-900 constant
OCPS 2517 mv 2500 = 200
RCELL TEMP 502 L= 501
BOX TEMP 290 L= 5-40
PMT TEMP 71 ° 7:20
50, Span Conc 400 pB 20-20,000
50, Slope 1.008 10:03
50, Offset 216 mv <250
Stability at Zeto 01 PPB <02
Stability at Span 02 PPB 0.5% of reading (above 50 ppb)

Calibrated by :

Al Thug bl

(Mr.Adul Dangklom)

Approved by :

o waEn

, U3t (8q..409. Aeudad wadls hiia
£SP.S. CONSULTING SERVICE CO, LTD.
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CALIBRATION REPORT
SO, FLUORESCENT ANALYZER
e [_mwims ] ey woorr: [ ]
Calibrator (Dilution System)
Brand : Teledyne [ Model : 700E
Last Cal. Date - 28 October 2020 [ Serial No. S 2015
Reference Standard Gas
Standard Gas - Sulphur Dioxide (50 T Cytinder No. - ADOBIASK
Certified Date : 21 June 2021 [ Expired Date +21 June 2029 | Cytinder Conc $49.8 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj\PPB Final Reading (After Adj),PP8
Set Point Expected Concentration | - Analyzer Response 9%Dif Analyzer Response Slope
Zero 0 0.10 - 0
S0, Span 4000 3996 -0.100 4000 1006
API Model TML-60 SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 [ 0500
SAMPLE PRESS 283 in-Hg 2535
SAMPLE FLOW 657 cc/min 650 = 10%
PMT 1032 mv -20-150 with Zero Air
WV LAMP 30363 mv 1000-4900
STR.LGT 618 PPB <100
DRK PMT 634 mv -50 - 200
DRK LMP 580 mv -50 - 200
HVPS. 673 v 550-900 constant
DCPS 2529 mv 2500 = 200
RCELL TEMP 503 [ 5021
BOX TEMP 291 i 540
PMT TEMP 75 s 7:20
50, Span Conc 400 PPB 2020000
50, Slope 1.006 - 10:03
50, Offset 21 mv <250
Stability at Zero 01 PPB <02
Stability at Span 02 PPB 0.5% of reading (above 50 ppb)
Calibrated by : F\ ?}»\:\ ‘\m u Approved by :

(Mr.Adul Dangklom)

CALIBRATION REPORT

SO, FLUORESCENT ANALYZER
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(Mr.Peera Detudom)

DATE : 20 April 2025 BRAND : MODEL : TML-60
NO. 50,-R08 ﬂ SERIAL NO. TRS1064
Calibrator (Dilution System)
Brand Teledyne [ Modet : T00E
Last Cal_ Date + 28 October 2024 | Serial No. 2015
Reference Standard Gas
Standard Gas ~ Sulphur Dioxide (50,) T Cylinder No. - ADBIASK
Certified Date : 21 June 2021 [ Expired Date + 21 June 2029 | Cylinder Conc. + 49.8 ppm

CALIBRATING CONDITION

Pressure mmbar % RH
CALIBRATION SETTING
Span Initial Reading (Before Ad.,PPB Final Reading (After Adj)PPB
Set Point Expected Concentration | ~ Analyzer Response %0if Analyzer Response Slope
Zero 0 011 0 -
50, 5pan 4000 400.1 0025 4000 1012
API Model TML-60 SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0500
SAMPLE PRESS 27 in-Hg 2535
SAMPLE FLOW 653 cc/min 650 + 10%
PMT 1030 mv -20-150 with Zero Air
W LAMP 30218 mv 1000-4900
STR LGT 615 PPB <100
DRK PMT 629 mv 50 - 200
DRK LMP 576 mv -50 - 200
HVPS 669 v 550-900 constant
0CPS 2520 mv 2500 = 200
RCELL TEMP 504 c 50:1
BOX TEMP 293 ’C 540
PMT TEMP 72 ° 7:20
50, Span Conc 400 P8 20-20,000
50, Slope 1012 - 10:03
S0, Offset 218 mv <250
Stability at Zero o1 PP <02
Stability at Span 02 PPB 0.5% of reading (above 50 ppb)

Calibrated by :

(X\M Um

(Mr.Adul Dangklom!

Approved by :

(Mr.Peera Detudom)

0 it Vo spsancom
CALIBRATION REPORT
SO, FLUORESCENT ANALYZER
DATE : ‘@ BRAND : MODEL : 1008
No. 50,10 serALNO. [ Tro1065
Calibrator (Dilution System)
Brand : Teledyne [ Model : T00E
Last Cal. Date 28 October 2028 [ Serial No. 2015
Reference Standard Gas
Standard Gas Sulphur Dioxide (50,) [ Cytinder No. - ADOBIASK
Certified Date 21 June 2021 Expired Date 21 June 2029 [ Gytinder Conc. :49.8 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. c % RH
CALIBRATION SETTING
Span Initial Reading (Before Ad)),PPB Final Reading (After AdjPPB
Set Point Expected Concentration | Analyzer Response 9%Dif Analyzer Response Slope
Zero 0 0.0 - 0
50, 5pan 4000 4002 0050 4000 1013
API Model 100E SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0500
SAMPLE PRESS 286 inHg 2535
SAMPLE FLOW 660 cc/min 650 = 10%
PMT 103.1 mv -20-150 with Zero Air
W LAMP 30309 mv 1000-4900
STR.LGT 616 PPB <100
DRK PMT 63.0 mv -50 - 200
DORK LMP 578 mv -50 - 200
HVPS 675 v 550-900 constant
DCPS 2527 mv 2500 = 200
RCELL TEMP 505 ° 50:1
BOX TEMP 294 °C 5-40
PMT TEMP 73 ° 7:20
50, Span Conc 400 PPB 20-20,000
50, Slope 1013 10:03
50, Offset 219 mv <250
Stability at Zero 01 PP <02
Stability at Span 02 P8 0.5% of reading (above 50 ppb)

Calibrated by :

Am DL‘ m\,\ [

(Mr.Adul Dangklom)

Approved by :

(Mr.Peera Detudom)
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I Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter | [ Modet: pefender s10w SN 136164

Environmental Conditions.

| Calibration Method : Dry Cal Primary Flowmeter I Model : Defender 510-H SN : 136833
L Environmental Conditions
Temperature LB as %
Pressure L1000 sas mmbar
Personal Pump Data Callbration Data
Flon fate (mmin) Value From Calibration Curve
No. | Brand | Model |seralNo.| Date Setting Actual (@ std)
T 2 5 1 2 5 y [
o | s | amsoms | eomsr | oworzoes | 1000 | 1o | 2o | 996 | 150 | zooz | toiwe-zmoe | oom
no2 | s | aeeoms | seeeso | owovaozs | 100 | 2000 | oo | noor | sz | 1999 | toomc sz | oo
fs | s | aeeomm [ emisor | osovaoss | 1o | 150 | 200 | 1oz | isor | 200 | tooeives | 1ow
o | s | ampome | enen | owouvaos | 100 | 150 | a0 | o | e | 2001 | toometom | 1o
fos | s | aweoms | 7emamo | owowzors | 1000 | 1s0 | 2o | oo | sz | 206 | tooex—1azs | oo
o | s | zepoms | roesse | ovovaoss | oo | s | zoo | 1o0s | 1509 | 2008 | toomx-rse0 | tow
Ror | s | epome | e | omovaoss | o0 | s | o0 | e | isu | 2016 | rowe-zesr | o
Ry | s | azepoma | essais [ omowaoss | 100 | 150 | o0 | we | 1s10 | zon | towx-zerer | o
w9 | s | zaeeoce [ oxsso | owoveoss | 1o | 1500 | 200 | 1oz | ase | 2003 | vooec-sss 1000
no | s« | aeeons | ommes | owowaoes | 10w | s | 20w | 1oos | 1sos | 2007 | romx-zizie | 1o
| s | oo | omrsy | owowaes | 1000 | 150 | 200 | 1003 | 153 | 200 | tom-zman | osw
M2 | s | werome | onses | owouaoss | oo | s | zo | 1oor | tesr | 2o | tooex-soes 1000
3 | s | awerome | ogews | omowaoss | o0 | s | 2o | 10z | 1506 | 2006 | totoc- 173 | oo
me | s | zaepomm | osse | ovovaoss | 1o | oo | 200 | 995 | 15w | 200 | towecoaz | oo
ms | s | zepoos | szesr | ovovaoss | 1o | 1500 | 200 | 1000 | 1506 | 1998 | osmesezs | oo
Ao | s | mepoce | smes | ovovaoss | oo | s | zow | w3 | iss | 2005 | tomx-zos | 1000
mr | s« | zeeoxs | sooses | owowaozs | 1000 | 1500 | 200 | 1003 | 155 | 2008 | too-szi | 1o
R | s | werome | serse | owouoss | 1000 | s | zoo | w6 | 1ess | 2001 | osee- tast 1000
w9 | s | 2eroms | sessz | owouaoss | 1000 | s | zoo | o9 | iess | 1999 | roose-toe | 1o
o | s | zepoxe | s | owovaoes | oo | 1so | 20w | s | usoz | 1% | tooox-ze | 1ox
R | s | zepoce | essze | omovaoss | 100 | 1so | 200 | w9 | usor | zo0s | rooes1ezos | 1on0
2 | s | zeeoss | ross | ovowaoes | 1000 | s | 20w | o7 | tave | 197 | toomc-imen | tow
R | s | merose | 7610 | ovowaoss | 1000 | 1so0 | 200 | toos | 1503 | zo | too-moon | oo
fa | s | aeposs | 7o [ owouaoss | 1000 | 1so0 | 2000 | s | 1506 | 2008 | rotex-z15 | 1000
ws | s | zepoms | te10s2 | osoveoss | 10w | 150 | 200 | 999 | 1ase | 2otz | rowoc-isam | 1o
ns | s | zepors | rorese | owowzoes | 1000 | iso | 20w | oo | 1505 | 19 | tooos-isms 1000
Rar | s | aepoke | rorwe [ osowaoss | 1000 | 150 | zoo | w7 | usos | 1o | toosx-169m5 | o999
R | s | aeposs | roras [ ovowaoss | 1000 | 1500 | 2000 | 1000 | 1508 | 2006 | tooe-sess | oo
w9 | s | aeross | roraz | owowaoss | 1000 | oo | zoo | w9 | 1506 | 2005 | toope1ssns | tow
o | s | zepoms | omen | ovoveoss | 1om0 | s | 200 | s | st | zoor | rooex e 1000
| s | zeeoxms [ ommes | ovowaoes | 1000 | 1so | 2000 | oo | 1506 | 1w | room-aror 1000
m2 | s | zerome | ensso | omovaoss | oo | 1sw | 200 | 1006 | 1es9 | 20w | roosesens 1000
s | s | zepom [ eeerse | ovowaes | 1000 | 1so | 20w | s | 1sos | 2010 | tovse iz | sow
s | s | zepome | ezest | ovowaozs | 1000 | 1s0 | 200 | 97 | 1508 | 2008 | tooex- om0 | too0
ros | s | zeposs | w0 | osoveozs | 1000 | s | 200 | 96 | 1sos | 197 | roowcmsom | oww
R | s | zepors | torass | osmvaoes | tom | 1500 | 2000 | 1o0a | 1as8 | 2002 | ossecr ssor 1000
wor | s | zeeoms | rowse | ovowaes | 1000 | 1s0 | 2000 | 95 | 1@ | 2001 | toomszrr | 10w
R | s | wepoms | toras | ovovaoes | 1o | 1sw0 | 2000 | sse | 1ess | 1998 | tooe-som 1000
R | s | amarome | 61095 [ ovovaoss | oo | 1so | 200 | e | nsos | zow | tomsesse | 1o
2N\ 12
— p— 9
Klow
e Adul Dangdom) O, Peera_Detudom)
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Personal Pump Calibration Report

T

o

Rydecs

alibration Method : Dry Cal Primary Floameter

mimm

Environmental Conditions.

Temperature Lo 13 %
Pressure D000 iis mmbar
Personal Pump Data Caliration ata
Flow Rate (mUmin)

No. | Brand | Model | SerialNo.|  Date Setting ! A):tull Qstd) Value From Callration Curve

1 2 3 2 3 y R
1 | s | zerom | s | ovowam | twe | 1o | 2w | % 2002 | toom-ssm |10
w2 | s | zerone | aees | ovowans | 1o | 1o | 2w | 95 2000 | 100 12e0s | 1000
w0y | s | zerone | eme | owowars | 1o | s | 2o | tom 2006 | 10136 | 1o
i | s | zzeeoma | emos | owowmes | 1om | a0 | 20 | 1o 20 | toox-tom | o
w5 | s | zoeroma | eeess | owowamzs | tow | 10 | 200 | toos Pl I )
w05 | s | zoepoa | zeeis | owowamzs | tow | 10 | 200 | 1o 2000 | toomeos6 | 100
07 | < | zerome | eess | owowaes | tow | 1w | 2o | 1o 15% | omeceom0 | o9
s | s | zaepons | a0 | owowazs | sow | 1s0 | zow | 9% 2007 | toioc-1eose |10
w9 | s | zepome | aews | owowans | 1o | 1o | zow | 9% 200 | too-aem | 1o
810 | s | z2epoma | ovioso | owowazs | 10w | s | 2o | o 2000 | toow-esa | 1o
s | s | zeroms | sewts | owowazs | 1o | s | zo% | 1ow 200 | ioomezin | 10
812 | < | zaepoma | osse | owowmss | 1om | 1o | 200 | 1008 200 | tooeom | oo
813 | < | zzeroma | eaon | owowmes | 1om | a0 | 20 | 1o 202 | oo | 1o
81 | s | zerom | sen | owowamss | 1ow | 1o | 2000 | 1o0e 159 | toe1an | o
815 | | zepoma | eewra | owowaes | 1o | nsw | zoo | 99 199 | tooonzsi | 1o
516 | | zepoma | eem | owowamss | iow | 1w | 200 | 1012 2000 | osesie | 1ow
s | ¢ | werom | esse | ovowans | oo | 1w | 2em | o 159 | oo | tow
o8 | s | zerome | eet | owowaoss | 1ow | 1500 | 20 | 1007 2005 | osmceasso | 1o
19 | s | zaepomm | evsw | owowaes | 10w | 10 | 20w | 108 200 | toox-z0m | 1o
w20 | s | zaepoma | eviswr | owowamss | tow | 1w | 2o0 | 9 1595 | osmeosse | tow
w1 | s | merome | eim | owoaaozs | 1o | 10 | 2o | 1o 1597 | teow-sn_ | oo
522 | < | zaeroma | eness | owowmes | 1ow | 1o | 200 | 1008 2006 | toos<-aser | 1o
6y | sk | mevowa | mmey | oawowazs | 1o | 1so | zew | 95 | new | iswe | rewsasm | tow
64 | sk | mepoe | eser | oaowazs | 1o | 1o | zow | weee | iser | iswe | osweism | tow
625 | sk | zaepome | oy | oaowzozs | 100 | 10 | 200 | 1ow0 | 115 | zoo | osoes 1620 | 09
b6 | k¢ | zaepome | ot | osowaozs | oo | 1w | 200 | 9 | w2 | 1w | osec-ose | 1o
1 | s | zepome | emen | owowazs | tow | 150 | 200 | w6 | e | 2e | oowesess | 1o
w29 | s | zepoca | oo | owowaors | tow | 150 | 2000 | 1008 | 1ew | i | ossmeecoes | 1o
29 | s | meroca | e | owowars | 1o | 1s0 | 2o | oo | s | iss | osseesser | o
0 | s | zavoa | oeey | ovoaaors | 1oo | 10 | 20w | 6 | s | 2em | tooen-izam | 1o
o1 | s | 2ee0m | eison | owowazs | 1om | 1500 | 20 | 10w | 155 | 2008 | oo sam | o
w2 | s | o | owiser | oaowauzs | tow | 150 | 200 | e | 1ar | ot | owecore | 1o
839 | s | zaepoma | onirse | osowauzs | 1o | 1o | 200 | 98 | 1508 | 2006 | toom-maea | o995
83 | s | z2epome | swssz | owowauss | 1o | s | 2000 | 1w0s | e | 1995 | oswsssant o
85 | s | zeepome | ooeess | osowaos | oo | 1w | 200 | 9 | st | zooi | toooczzis | oo
836 | Sk | 2epO®e | caeise | osowaozs | oo | 1w | 200 | 1e0s | 1w | 1957 | osemesis | oo
857 | sk | zeepoma | caezse | osowaozs | oo | 1w | 200 | 8 | 103 | 19% | osseesis | oo
89 | sk | zepoma | caest | osowaozs | oo | w0 | 200 | w96 | 1sos | 2m08 | toosc sz | oo
89 | s | zepoma | omey | owowaes | 1om0 | 150 | 20w | oos | 105 | 2ot | toin-ssoss | s
%0 | s | zaepoma | teems | owowaues | 10w | 150 | 20w | w7 | 15w | 2008 | tomzwsam | 1ow

]
Cotlrated by : 1 Dl Approved by :
MY DogMom
(M- Adul Dangklom) O Poers. Detudom)
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Temperature Lo 3%
Pressure ©ol010 sis mmbar
Personal Pump Data Callbration Data
Flow fate (i) Value From Callbration Curve
No. | Brand | Model |SerialNo.|  Date Setting Actual (@ std)
1 2 3 1 2 3 y i
on | s | zarom | ewes | owovass | 1000 | 1o | 200 | 105 | sz | 2008 | 10058923 1000
o2 | | zarom | e | owowaoss | 1o | 1500 | 2000 | 1008 | 1501 | 2008 | toomc-iess | 1o
o | s | zerom | omet | ovowaoss | 100 | 1500 | 2000 | 1otz | 1e7 | 1996 | ossoxetsanz | 10w
o | s | zarows | swwi | owwaws | 100 | s | zo0 | ot | usu | a8 | 1oox-os0 | 099
o5 | s | zmarcows | swwa | owowazs | 10w | 150 | 200 | o3 | asi2 | a3 | roo-tears | 1w
o | S| zerowe | seeris | owowaors | 100 | 1500 | 200 | 1008 | 1508 | 2008 | ooox-00 | 0999
o7 | s | zerome | seewr | owowaoss | 10 | 1500 | 2000 | sv | 1510 | 2010 | 1010c-144% | 1000
w8 | s | zeroxme | seers> | ovowaoss | 1o | 150 | 2000 | 1010 | 1506 | 2006 | osexearez | 100
w9 | S | zerows | sse | owowaors | 1000 | 10 | 2000 | o3 | 1508 | aooa | 1002183 100
w0 | s | zercwe | swwo | owowaors | 1o | 150 | 2000 | tocz | 193 | 1995 | o9sexesest 1000
w1 | s | zercwe | s | owowaors | 100 | 1500 | 2000 | sse | tsu | zou | 1oix-19dss | 099
w2 | s | zeroxme | omwe | ooowaoss | 100 | 150 | 2000 | o | 1s0s | 2006 | ieosc-izen | 100
5 | s | 2erowa | toreo | owowaozs | 1000 | 1o | 2000 | oo | 1503 | agor | roomx-192 1000
w0 | | zerowo | ser | oewwaoss | 1000 | 1500 | 200 | toos | 1sos | 2008 | 1010x-15060 | 0999
s | k| zeromo | somo | ozowaozs | 100 | 150 | 2000 | 1o0n | 1es | 1997 | ossexesom | 100
o | s | zerox | sueo | ooowaoes | oo | 1s0 | 2000 | 1005 | iese | 199 | osow-133es | 1000
w7 | sk | zerows | swoms | owowaors | 100 | s | 200 | st | asu | 2o | roiec-ase | 099
e | k| 2epowo | sz | owowaors | 1000 | 150 | 2000 | 1006 | 143 | 2002 | 100m-a0% 1000
w9 | kC | meroeo | swesz | owowaors | 100 | 150 | 2000 | o5 | tso2 | 2000 | rowx-zises | 10%
%0 | | zmerom | sisss | owowaoss | 100 | 150 | 2000 | w98 | usor | 2004 | 1010c-18sto | 0999
w1 | Sk | 2epows | somis | owowaoss | 1000 | 1o | 2000 | o7 | 19 | agor | roox-a3m 1000
w2 | s | zzarows | somrs | owowazs | 1o | tso | 2000 | toee | 1503 | 2005 | 1ooecinizs | 1000
w3 | | meroco | sue | owowaoss | 100 | 1s0 | 2000 | w98 | tso2 | 9% | ossexessro | 10w
wa | | zmeroro | somwz | owowaes | 100 | 1500 | 2000 | 1005 | 1soo | 2008 [ 1009w-10402 | 1000
a5 | S | zzerows | smo | owowars | 1000 | 1so | 200 | 1004 | 1503 | 2007 | 1010108 | 1000
a5 | S | 2zarowa | sl | owowaoss | oo | a0 | 2000 | 1003 | 1506 | 2010 | 100ec-iz39 | 1000
67 | s | zeroee | soess | owowaoss | 1o | 1s0 | 2000 | 1002 | 168 | 2004 | osmexedz0 | 1000
38 | s | zzerome | sosrz | owowaoes | oo | 1s0 | 2000 | 999 | 1soa | 199 | 1oooxeodss | 1000
55 | s | zeepowe | soews | oaowzzs | 100 | 1500 | 2000 | 100d | 1e98 | 2002 | 0s96cessor 1000
S0 | s | zzeeoe | s | oaowaes | oo | 150 | 2000 | 996 | tesr | 2005 | 100se-e73s | 1000
an | s | zarove | smer | ozowaoss | oo | 10 | 2000 | 1013 | 1s0s | 2009 | noooxeszs | 099
w2 | s | zarowe | som | owowaes | oo | 150 | 2000 | 997 | 1esa | 2008 | 1006130 | 1000
o | s | zzepom | sisos | ovowaos | oo | 1500 | 2000 | 1010 | 107 | 2008 [ osmexesiz 1000
o | s | zzepoxo | sewws | ovowaes | oo | 1500 | 2000 | 99 | a5 | 200 | toox-mse | 1000
o5 | s | zarowe | smm | owowaors | 1o | 10 | 2000 | s | nsut | 2004 | 1omx-1e%66 | 099
o6 | s | zerome | s | owowaoes | oo | 150 | 2000 | 998 | 1s0d | 200 | 10120993 | 0999
o7 | s | zepowe | somor | owowzues | 100 | 1500 | 2000 | 1007 | 105 | 2008 | 1o0mxe3rs0 1000
578 | s | zepowe | swemr | owowzos | 1o | 150 | 2000 | o9 | 08 [ 2001 | roosw-3ame 1000
a5 | s | zarowe | swm | owowaoss | oo | 10 | 2000 | 1001 | neot | 1esa | osemx-iew | 1o
N
Calibrated by : B Duckle Approved by :
ngklow
[ i i Peera_Detudom)

I Personal Pump Calibration Report
| Calibration Method : Dry Cal Primary Flowmeter ] [ Model : Defender 510 SN 136833
Environmental Conditions
Temperature LB e v
Pressure D00 x5 mmbar
Personal Pump Data Callbration bata
Flow Rate (mUmin
No. | Brand | Model |SerstNo.| Date Setting ‘ Alwal @sta) Velue From Catlration Curve
1 2 3 1 2 3 y R
L] s | zepome | eessr | oaowaoss | oo | e | 2o | 1o | sos | 200 | toom-ims | 1o
w2 | sk | zepome | eewso | owowaors | 1o | 2o | sow | e | o | 2oz | ioeex-time | 1o
w3 | s | 2epome | e | owwazs | 100 | 150 | 200 | w5 | 1sos | 2000 | 1oz | o
Wi | sc | 2epome | etez | owowars | 1000 | 150 | 20 | w6 | sz | 1996 | omwmeoss | 1o
ws | sc | zepoe | 7oeen0 | owowazs | 1000 | 1500 | 200 | 995 | s | 2m05 | 1owe-teri | o
s | sc | 2epca | Tomss | owowzs | 1om0 | 1500 | 2000 | 100z | 1 | 2003 | tooex-s7es 100
w7 | sc | 2epcxm | 7osesd | owowzs | 1000 | 1500 | 2000 | 1005 | 1so | 2007 | row-teom | 0w
we | sk | zepcd | eeis | owowzs | 1000 | 1500 | 2000 | 1oz | 103 | 2008 | rowx-zsem | o
wy | s | zepcxma | om0 | oaowzzs | om0 | 1500 | 2000 | o | vew | 2om | roos-tizm | 1o
RO | s | 2epome | ooes | owowaoss | 1000 | oo | zooo | ooz | 105 | 200 | towex-20705 | oo
R | s | zepome | e | owowauzs | oo | 1 | zo0 | w7 | soe | 2005 | teom-as | 1o
A2 | s | zepom | opises | oaowaozs | oo | 1w | 200 | w9 | 11> | 2008 | toisx-zsme | osw
s | s | zepome | o | owowaozs | oo | 1w | 200 | 996 | oz | 1999 | toow-sax 100
e | s | zepom | oires | owowaoss | oo | Lo | 200 | 1oz | 105 | 19 | oswmesies | 1o
WS | s | zepoms | sest | ovowaoss | oo | 1w | zo0 | w6 | ol | 200 | tooxsam | 1w
w6 | s | zepome | soess | owowaors | 100 | 1o | 200 | o | 106 | 1998 | oweeeasm | 1ow
R | sk | zepoms | sess | owowaors | oo | 1w | zoo | w9 | 1soa | 2008 | rtoom-wa0 | 1o
we | sk | zepoms | seerse | owowaors | oo | o | zoo | 1005 | 1503 | 2008 | toom-sew | 1o
w9 | sk | 2aepcxes | sesaz | owowzozs | 1000 | 1o | 2000 | e | ass | 1swr | towox-2081 100
w0 | sk | zepome | szwe | ouowaos | 1o | s | zoo | w9 | tese | 1o | toom-izer | 1o
w1 | sk | 2epoxms | eesrzs | owowzes | 1oo0 | 10 | 2000 | 9 | oz | 1996 | tooox-2em 1000
w2 | sk | aepoce | toras | ovowaors | 1o | tswo | zoo | w9 | 107 | 2008 | toom-16e0s | osw
W@y | sk | zaepcxms | Teioer | ovowzozs | tom0 | 1500 | 2000 | o | wase | 1swr | toow-s3me2 1000
Re | s | 2epoms | 7ores | ozowaoss | 100 | so | 2000 | woos | 1ss | zoz | toomc-1iam | 0w
s | s | 2epom | 7ows2 | owowaoss | 1000 | 1o | 200 | ooz | e | 2o | tescam 1000
s | s | aerows | 7oss | ozowaozs | 1o | tso | o0 | st | 1ss | v | roowezes | 1ow
1 | s | 2epoma | 7ors | owowaozs | 1o | o | 200 | w6 | 1@ | zoo | room-19s | 0w
w8 | s | 2epome | 7orel | owowaozs | 1000 | 1o | 2000 | o> | 1507 | 2008 | ossexessw | 1ow
Ry | s | aepome | 7o | owowaozs | 1000 | 1o | 2o | 998 | 1ew | 2o | towx-war | 1ow
W0 | s | zepoks | ol | owowaozs | oo | 1o | 2000 | o0s | 105 | 2008 | ooee-ezer 1000
w1 | sC | 2epome | o9ies | owowaozs | 1000 | 1o | 200 | ooz | 1501 | 1% | ossmc-oiw | 1ow
W2 | sk | 2ep0me | ersso | owowaoss | 1000 | 1w | 2000 | oot | 1ess | 1991 | oswestes | 1ow
W3 | sk | zepome | st | owowazs | 1000 | o | 20 | 100s | 147 | 2001 | oswserme | 1ow
W4 | sk | zepoxme | eetnn | owovazs | 1000 | 1o | 200 | e | 1s0s | 2006 | room-tism | 1ow
w5 | sk | zepcxs | 7ore0 | owowzozs | 1000 | 1w | 2000 | 1oos | 1ses | 20 | 1owx-taess | o5
W6 | sk | zepove | Toras | owowaors | oo | 10 | 2000 | 998 | o0 | 1995 | 100oe- 2087 1000
w1 | sk | zepoms | 7o | owowozs | 1000 | 1o | 2000 | 1005 | ase | 2006 | oweears | 1ow
w8 | sk | zaepcxe | 7omey | owowmozs | 1000 | 1o | zoo | w6 | usui | 20 | rowe-1saes | os
w9 | sk | zaepcxre | 7eioss | owowaos | 1000 | 1o | 200 | 105 | 1505 | 2008 | vooas-anze 1000
yavi
Calbrated by : Approved by :
Dunghlon,
(e Adul. Gangklom) (. peers. Detudom)
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% nanie® Emai: %
Fac: (662) 13421 0\ %F 7 soummaludu 24 ouumaladu uraesauna mavTN R 10900
- 0, i 7 Soi Phanolyothin 24, Phanolyothin Ro.. Jompol, Chatuchak, Bangkok 10900
| Personal Pump Calibration Report | " ma B el (662) 939437072, Fox - (662) S13-4221, E-mai: S5eGSpECON.Com. WMSPECON.Com
Calibration Method : Dry Cal Primary Flowmeter ] [ Modet: vetencer s104 SN 136833 |
I il il Rotameter Calibration Report (For Personal Pump Low Flow Adjust)
Environmental Conditions
Temperature ) 13 % | Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H S/N: 136164
Pressure Dot iis mmbar
Calibration Data
Personal Pumy T
ersonal Pump Data Callbration Data Rotameter Data Calibration Data
Flow Rate (mmin) Value From Calibration Curve
No. | Brand | Model |seriatNo.|  Date Setting Actual (Q std) Flow Rate (mymin) Value From Calibration Curve
1 2 3 1 2 3 y R No. Brand Model Date Flow Rate (Reading) Actual (Q std)
o | S| zaepc | ewrss | owovaoss | 1000 | 1500 | 200 | tois | 105 | 2008 | oswexserde | 099 8 2 3 3 Py B S =
w1 | | zeeome | eeo | ovowaoss | oo | 1500 | 200 | 1o0s | 1sos | 2009 | toosx-east 1000
L-RO1 Dwyer VFA-21 07/01/2025 50 100 200 99 1004 2008 0.992x + 0961 1.000
M2 | s | zepome | easaes | ozowaors | 1000 | 1500 | 2000 | 1005 | 1ass | 2002 | osemxesom | 1000
Lrz | ower VeAZ1 os/01/2025 50 w | 20 | s02 | 1015 | 2014 | 1oomx-0aes 0999
M3 | sk | zepome | eeizs | owowaors | 1000 | 1500 | 200 | tooa | 104 | 2008 | touw-se% | 1000
Lros | owper = oy/o2025 50 w0 | 20 | soa | 97 | 2012 | o002 1000
ma | sk | zeeoee | eomss | owovaors | 1000 | 1500 | 2000 | s | sz | 2001 | tooax- 13988 | 0999 T
ou | ower E 7 98 + 01 1000
RaS SKC 220-PCXRE 626137 03/04/2025 1,000 1,500 2,000 1,001 1,501 1,996 0.994x + 9.247 1.000 i SO . a0 - X L = SomeoTes
Laos | Owyer VeAZl or/o12025 50 w0 | 20 | a9 | 1014 | 2023 | 1oom-0052 099
i L-R06. Dwyer VFA-21 06/01/2025 50 100 200 50.1 1005 200.2 1.005x - 0.302 1.000
Calibrated by : Approved by 4
“’\l\ L\UM
O Adl um;lﬂm) G- FeersDetudom) Calibrated by : A Approved by :
UL\ .l '™

(MrAdul Dangklom) (Mr.Peera Detudom)

u?ﬁ'n 109.7.108. AowToRs wad e
£5.P.5. CONSULTING SERVICE CO

7 sommalab 24 enomvalag st e s 10800
D 7 Sol o 26 ol Chtuchak. Bangiok 10900

134 (99,7104, AEvTane wadld e
H # §.P.. CONSULTING SERVICE CO, LTD.

s unen
555

oy
A omwalidu 24 ouunnalusu umieauN (HAYATNS NN 10900 Dl s wpsancon
7 Sol Pranololh 24, Panollhin Ra. Jomsl, Gracha. argiok 10900 ibrati
it e Calibration Report
Photo-lonization Detector VOC Analyzer
Rotameter Calibration Report (For Personal Pump Low Flow Adjust) I Date: [ o06January 2025 | Brand:[_ Mini RAE System | Model:[ mini RAE 2000
[ Calibration Method : Dry Cal Primary Flowmeter —l | Model : Defender 510-H S/N: 136164 I te- 801 SeralNo| 110010174

Reference Standard Gas
Calibration Data

Rotameter Data [T—— Standard Gas  : Isobutylene (Cgtly) | oinderto 1496584
Flow Rate (mumin) Certified Date _: 24 June 2021 [ Expired Date : 7 January 2026 | cytinder conc. 100 ppm.
No. | 8rand Model Date Flow Rate (Reading) Actual (Q std) Velue From Cellration curve Salibeating Condition
1 2 3 1 2 5 y I3 pressure[ 1011 | mmbar Temp. 206 c 9% RH|
Trol | owper Veazl oz ) 0 | w0 | s | tow0 | 993 | oses o7 100 Calbration Seffing
02 | ower Veazl ooz ) 0 | w0 | @8 | w07 | o1 | ioow-oms 100
LRy | ower vea2l ovowzozs 50 0 | o | so1 | otz | 209 | 1ooseoer 0599 Inital Reading (Before Ad)) Final Reading (After Adj)
LR | Dwyer VFA-21 04/04/2025 50 100 200 502 1009 | 2015 0994 + 1311 1.000 Span Set Point PPM PPM
705 | owyer VeAZL ovouz0zs 50 0 | 20 | soa | w07 | 2016 | oswmmsomel 1000 Expected Concentration | __ Analyzer Response %60 ‘Analyzer Response
Tros | owyer Viaz oz % w | w0 | @8 | wiz | 28 | oo orw 0999 Zero B 01 . )
(Fresh Ar)
Catibrated by : Approved by : Vot 100 998 020 100
) Doollon (sobutylene)
(4 Adul Dangkiom) (. PeeraDetudom)

Calibrated by : M\.\ ; u\g:gk\mn Approved by
(Mr.Adul Dangklom) (Mr. Peera Detudom)
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Calibration Report

Photo-lonization Detector VOC Analyzer

Oate: [ o5 Febay 2025 | Brand [

Mini RAE System

] Model | _mini RAE 3000

No. RO1

Serial No.[ 592.902403

Reference Standard Gas

Standard Gas  : Isobutylene (CgHy) l

Cylinder No. : 1496584

Certified Date _: 24 June 2021 [ Expired Date

oy 26 I

Cylinder Conc. 100 ppm

Calibrating Condition

Pressure] 1011 mmbar Temp. 245

R -

Calibration Setting

Inital Reading (Before Adj) Final Reading (After Adj)
Span Set Point PPM PPM
Expected Concentration Analyzer Response 9%D0if Analyzer Response
Zero
0 01 - 0
(Fresh Air)
VOC span
100 99.8 -0.20 100

(sobutylene)

cavwests:___Dul DngFow

(Mr.Adul Dangklom)

umn 199.7.109. Aoudaits wodls iin
£ §.P.S, CONSULTING SERVICE CO,, LTD.

Approved by

(Mr. Peera Detudom)

i myainm 10900
ot 4 T e 2o, P e . gt 1020
Calibration Report
Photo-lonization Detector VOC Analyzer
oate: [ o1apiizozs | Brand Mini RAE System | Model :[ Mini RAE 3000
o, Serial No.[ 592902403
Reference Standard Gas
Standard Gas  : Isobutylene (CgHg) [ cytindero : 1496580
Certfied Date _: 24 June 2021 [ expred Date_: 7 January 2026 | Cytinder conc 100 ppm
Callorating Condition
resure| o] rmbar o w3 ]
Callbration Setting
Inital Reading (Before Adj) Final Reading (After Ad))
Span Set Point PoM PPM
Expected Concentration | __ Analyzer Response 360f Analyzer Response
Zero
0 01 . )
(Fresh A")
Voc s
. 100 9.1 -030 100
(sobutytene)
Calibrated by \«\ angklor Approved by

(Mr.Adul Dangklor?)

(Mr. Peera Detudom)

U?H‘ﬂ [CEATAGEA nauusﬁq wasid e
£5.P.S. CONSULTING SERVICE CO LTD.

sunr 10900
D & 5o kot 4. Py e oo, b mo e
. pvie®

o e

Calibration Report
Photo-lonization Detector VOC Analyzer

Oate: [ osMarch2025 | Brand {

Mini RAE System |

N
Serial No.| 592-917802

Reference Standard Gas

Standard Gas : Isobutylene (CgHy) |
Certified Date 24 June 2021

Cylinder No. : 1496584

| Expired Date 7 January 2026

Cylinder Conc. 100 ppm

Calibrating Condition

Pressure| 1011 mmbar Temp. 205 C

b
i

Calibration Setting

Initial Reading (Before Adj) Final Reading (After Adj)
Span Set Point PPM PPM
Expected Concentration ‘Analyzer Response %D ‘Analyzer Response
Zero
0 01 - 0
(Fresh An)
VoC
o 100 99.7 030 100

(sobutylene)

Cltated by A Duygldom Approved by
(Mr.Adul Dangklom)

39 (04..109. aeuioi wadld il

g £8.| P S CONSULTING SERVICE CO., LTD.

%) 7 unmalusu ueaesmHma (TASATN MM 10900
)

D 5ol Pranlotin 26, ranoain ni. somse. Gosbum S 6505
Sy o

(Mr. Peera Detudom)

Calibration Report
Photo-lonization Detector VOC Analyzer

05 May 2025 Brand [ Honeywell RAE System |

No. RO2

Model :[ Mini RAE 3000

Serial No.[ 592-928287

Reference Standard Gas

Standard Gas  : Isobutylene (CH) | otindero 1496584
Certified Date : 24 June 2021 | xpired Date - 7 January 2026 Cylinder Conc. 100 ppm
Callbrating Condition
Pressure mmbar Temy 26 i % RH|
Callbration Setting
Inital Reading (Before Ad)) Final Reading (After Ad))
Span Set Point PPM oM
Expected Concentration Analyzer Response 5601 Analyzer Response
Zero
0 01 E 0
(Fresh Ar)
VOC Span
100 998 020 100
(1sobutylene)
Calbrated by 1 Dang blow Approved by

(Mr.Adul Dangklom)

(Mr. Peera Detudom)
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Photo-lonization Detector VOC Analyzer

Calibration Report

No. RO1

Date: 04 June 2025

Brand Mini RAE System Model :[ Mini RAE 3000

Serial No.[ 592-902403

Reference Standard Gas

Standard Gas : Isobutylene (CoHy)

Cylinder No. 1496584

Certified Date _: 24 June 2021

[ Expired Date : 7 Janvary 2026

| cytinder Conc. 100 ppm

Calibrating Condition

Pressure] 1011 mmbar Temp| 206 c

[ -

Calibration Setting

N
MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD JIAENRA
N

214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 7N
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th o

NSCTISKTIS 17025
‘CALIBRATION 0052

@i CALIBRATION CERTIFICATE Page 1 o

B
Certificate No. : 1.202412119-0001
Date Issued : 13-Dec-24

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

Equipment : Mass Flow meter
Manufacturer : Dwyer

Model : GMF-2101
Serial No. s -

ID No./Tag No. : MFO1/51

Date Received : 11-Dec-24

Date Calibrated : 12-Dec-24
Calibrated by : Saruth Srichutikul

Calibration Method or Calibration Procedure Used

In-house method : CP-34 by comparison against mass flow calibrator.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

Result of Calibration

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

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED
Approved by: 8030? lfl' L‘[

(Sarayuth Tochua)

f4

Initial Reading (Before Ad)) Final Reading (After Ad))
Span Set Point PPM PPM
Expected Concentration Analyzer Response %Dif Analyzer Response
Zero
(Fresh A} ’ o 0
VOC Span
Sscbutiene) 100 998 020 100
Calibrated by Ll Donglow Approved by
(MrAdul Dangklom) (. Peera Detudor)
Page 2 of 4
Certificate No. : 1.202412119-0001
Ambient Temperature (25+2)°C
Relative Humidity (50 + 15)%RH
Capacity Range : 17 ml/min
Calibration Media : Air
Type: Mass Flowmeter
Unit Under Calibration Reference Condition : Pressure 101.325 kPa(abs) , 21 °C, Nitrogen
Before Adjustment
Temperature Pressure UUC Reading STD Reading Error Uncertainty
(°C) (kPa) (ml/min ) ( ml/min ) ( ml/min ) (£ ml/min )
24.00 100.46 0.00 0.000 * 0.000 0.063
24.10 100.62 330 3.149 0.151 0.13
24.10 100.78 7.30 72 0.10 0.14
24.20 101.07 13.50 13.7 -0.20 0.15
24.20 101.30 17.00 18.3 -1.30 0.19
Error = Unit Under Calibration - Standard
£
E ERROR CHART
3 05
E fomem—s=-
o 0.0 T T T |
i D 1 LT P Yy 20
= -0.5 —
a
3
§ -1.0
j X
’é -1.5
= *  Emor (ml/min) =« = Upper Limit (mi/min) === Lower Limit ( m|/min )

FLOWRATE ( ml/min )

Page 3 of 4
Certificate No. : L202412119-0001
Ambient Temperature : (25 2)°C
Relative Humidity (50 15)%RH
Capacity Range : 17 ml/min
Calibration Media : Air
Type: Mass Flowmeter
Unit Under Calibration Reference Condition : Pressure 101325 kPa(abs) , 21 °C, Nitrogen
After Adjustment
Temperature Pressure UUC Reading ~ STD Reading Error Uncertainty
(°C) (kPa) (ml/min) ( ml/min) (ml/min ) (= ml/min)
24.00 100.45 0.00 0.000 * 0.000 0.063
24.10 100.62 3.30 3.170 0.130 0.13
24.10 100.78 7.30 72 0.10 0.14
2420 101.01 13.50 13.6 -0.10 015
24.00 101.19 17.00 17.1 -0.10 0.18
Error = Unit Under Calibration - Standard
£ ERROR CHART
£ 03
2 PO S——————————— RS R S P g S
; 0.2
5 0.1 2 -~
2 0.0 , v -
E 01 5 10 15 20
S 0.2
-
<
g % Eror (mifmin) === Upper Limit (mi/min) === Lower Limit ( mi/min )

FLOWRATE (ml/min )




Page 4 of 4

Certificate No, :  L202412119-0001

Note : The actual flow rate is determined by the equation :

;3 Q =Flow rate

3 P= Absolute pressure
; T = Absolute temperature
Pros . Tueas ; Subscript "Meas" = Measurement condition

Prreas i
‘Meas  TRef ; Subseript "Ref" = Reference condition

QMeas = Qray X

Condition As-Received : Used Item

The results and of ity with specification only relate to the item calibrated.
Traceability of Certificate :

The International System of Units (SI) through

NIMT Certificate No. MW-0047-24,MW-0048-24 for Gas Flow meter Serial No. M5209179B/M5209179A, Due 03-Jul-
25

End of Certificate

1>

PerkinElmer”
Component List
Component / q Software Confi .
Specific Model S Versi 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
(MM7YY)
N/A
A and ds Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (wmivy)
N/A

[ Re

PerkinElmer’

GC Clarus 600/680 Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd
Address
(Instrument Location):

7 Sai Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
Bangkok, 10900

Serial Number: 680514042502 Service Tag: NBBAPSSFXMP
Customer Name
(if applicable): Ms.Naruecha PM number: 1of 2

Service Engineer Monchai Kitcharoenkeat Service Order wo-

Name: Number:
Next PM Due
Date PM Performed:
(DD-MMM- 22-Feb-2025 22-Aug-2025

Date:
(DD-MMM-YYYY)

Part Publication Date ,)

TH09370070 [¢] August 2016 PerkinElmer’

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 PerkinEimer. The customer should save their method before the PM begins.

General Instructions

The customer must provide the engineer ional data to recent

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 ion may be in any form or 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. i is a regi of i . Inc. All other and

not owned by . Inc. orits. idiaries 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 incit or ial damages in with the furnishing or use of this document.

G Curuso0ussy Preventive Maitenance (Pv) |8

[ Re

PerkinElmer’

Procedure Checklist

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

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

| Check incoming AC line voltage for proper levels and grounding
L-N 220 Volt
L-G 220 Volt
N-G 0.33 Volt

*Neutral to ground not more than 0.5 volts peak to peak
I Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas Wl Helium [] Nitrogen [JHydrogen
Moisture level i/]Good [JNeed to replace []Other

Detector gas ¥ Air Zero MIHydrogen [INitrogen[JHelium
Moisture level [/]Good [JNeed to replace []Other

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

W Leak check all fittings from the gas source to instrument.
Gas leakage Pass [JFail Comment

Perform general inspection of system for cleanliness.

Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan ] Yes [INo

Oven cooling fan WYes [JNo

2. Electronic :

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

[0 Check sub-ambient option. (If installed).
Oven temperature set point5°C [JPass [JFail

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

 GCChruss0s80 Prevemive Mainienance (PY) [#53T




1> 1>

PerkinElmer” PerkinElmer’
WM check flows, including split flows if applicable. Calibrate if necessary.
Carrier flow  Pass Additional Comments
Split flow Pass
¥ check detector gas flows and adjust if necessary. iti C garding the PM
Detector flow Pass
7] Autosampler installed ¥ ves O 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 Review

/1 Remove syringe, manually flush. Replace with customer supplied spare if
necessary.

The preventive maintenance checks and if applicable performance tests for

" . . Clarus600/680 GC have been completed.
| Check firmware version. Upgrade to current levels if necessary.

Firmware version 6.5
This Clarus600/680 GC Pass the preventive maintenance.
1 Measure all accessible power supply voltages. Reviawof PreventivalMaintenancea:
5 Volt Pass
+15 Volt Pass - - -
15 Volt Pass Authorized PerkinElmer Representative: Date:
24 Vot Pass Monchai Kitcharoenkeat Monchai 22 Feb 2025
(DD-MMM-YYYY)
¥l Record all detector voltage signal. Authorized Customer Representative: Date:
Detector Channel A 1.12 mV. Nanwacka 22-Feb-2025
Detector Channel B NA mV. Ms.Naruecha (DD-MMM-YYYY)

3. Diagnostics Tests:

M Run instrument diagnostics.
BRAM Pass
EPROM Pass

BRAM Pass

¥
%]
¥ Run Autosampler diagnostics.
Y|
] EPROM  Pass

M Review with the customer PM work performed.

] Review with the customer routine maintenance procedures.

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

1 Update Logbook

L GCCUms66s0 Prevemive Maintenance Py [BSSTII L GC Clarus00/680 Prevetive Maintenance () [ e8|
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CALIBRATION 0037
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TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  45/0268

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 : Acoustic Calibrator Temperature :(23+3)°C
Manufacturer irrus Research ple Relative Humidity : (50 + 15) %

Model :CR:515 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 92002

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Progr A T TPA-303A S/N OF 2214.

. Digital Multimeter Agilent 34401A S/N MY44005560.

4

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.

1 against dard: intained at Electrical and Electronic Standards

This instrument has been
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 1 /2\)V

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  45/0268
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 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)
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10

2. Frequency

1EC60942:2003 Class 1
+0.40 dB

Standard Micropt M d Freq y Deviated value [ Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.1 0.1 74 ) +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.65 +0.50 +3.0%

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

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyac) (MPRrwate 5] -ifaypa)
VIFETH

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011268021900739002

End of Certificate /2

: 21 Feb. 2025
: 24 Feb. 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.

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

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

Office/Laboratory

FM.BLMTC.002 Rev.5
Office

668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,

Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440

Bangkok 10900, Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

Office/Laboratory

FM.BLMTC.002 Rev.5
Office

668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,

Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440

Bangkok 10900, Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

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

13t 108,708, ABuTane wediy i

§ £5.P.5, CONSULTING SERVICE CO., LTD.

%, 7 saumvlodu 24 ouumnaTadi usrerenma avaios s 10900

o 7 50 ranayihn 24. Pranohothn A Jongol. Cachk. Banhok 10900
Noise R_250/25

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Catbration ange -
—

Calibration Data

Sound Level Meter Data Calibration Data
‘Actual Reading [d8]
SMNo. | Brand Model Serial No. Date
Before Adjustment | _ After Adjustment
802 Cirus CRI618 Gao1157 20 Aprl 2025 940 940
CR-803 Cirrus. ) CR1618 G301155 ZDVApYiL 2025 94.0 94.0
CR-804 Cirrus. CR1618 G301404 20 April 2025 94.0 94.0
R805 | Cmus | cRi6 6301134 20 April 2025 9.1 9.0
CR-B06 Cirrus CR1618 G301151 20 April 2025 94.0 94, 6
CR807 Cinus cRisiB 301167 20 April 2025 9.0 940
CR-B08 Cimus CR1618 6301397 20 April 2025 ' " a0 | 940
CR-809 Cinus CRISIB 6301401 20 April 2025 9a.1 930
‘Acoustic Certified Value : Thalland Institute of Scientific and Technological Research (TISTR) 93.98 + 0.10 B

Approved by :

ctoatedby:  Ado\l  Domaldow

(Mr. Peera Detudom)

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

U3Hn (o4, Aputiad weild hila
H S. CONSULTING SERVICE CO., LTD.
5 ; 1 urssvwiona i s 10900
> i o
466 5007072 063 14521, i
Noise R_279/25
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Calibration Range 94 d8, 1000 Hz Last Calibration 21 February 2025
Due Date 21 February 2026
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [d8]
SIMNo. | Brand Model Serial No. Date
Before Adjustment | After Adjustment
Cirus CRI618 301157 28 Aprll 2025 9.0 9.0
Cirus CRI618 6301404 28 April 2025 940 | seo
Cirrus CRI618 G301134 28 April 2025 94.1 940
Cirus CRI618 6301151 28 Apill 2025 9.0 9.0
Cirrus 1618 G301167 28 April 2025 90 940 ]
Cirtus cal618 G301397 28 April 2025 9.0 9.0
Cirrus CRI618 301401 28 April 2025 90 90
Cirus CRI618 301407 28 April 2025 940 540
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.96 + 010 dB

Dol Approved by :

(Mr. Adul Dangklom)

Calibrated by :

(Mr. Peera Detudom)
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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 2(23:53) °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.P ble A Tamag; 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 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calit d against d 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 1 /iﬁ

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 i iplied by a g
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 20j1Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Tolerance limit
1EC60942:2003 Class 1
+0.40 dB

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty
Type Level (dB) (dB) (dB)
1/2 inch Bruel&Kjaer 4180 93.81 -0.19 +0.10

2. Frequency

Deviated value | Uncertainty Tolerance limit

(Hz) 1EC60942:2003 Class 1

Standard Microphone
Type (Hz) (Hz)

1/2 inch Bruel&Kjaer 4180 999.9 -0.1 el +1.0%
3. Total Distortion

Measured Frequency

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 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 :
Y

(Mr.Weerachai Deechaiyae) ﬁ

Approved by :

e
Electrical and'agf’mlsxﬁrds Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011268021900739001
End of Certificate 2/2

: 21 Feb. 2025
: 24 Feb. 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.

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

FM.BLMTC.002 Rev.5

Head Office

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

Tel. (66) 0 2577 9036

Fax. (66) 0 2577 9009

Office/Laboratory
668 Mu 2 Tambon

Office

Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440

Amphoe Muang Samutprak: 196

Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,
Changwat Samutprakan 10280, Thailand

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

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

Office

FM.BLMTC.002 Rev.5

Bangkok 10900, Thailand

Tel

196 Phahonyothin Road, Ladyao, Chatuchak,

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

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

138 19, f.108, ABuTRR wdld hit
% b4 SP.S. CONSULTING SERVICE CO, LTD.

mwalsiu 24 ouummalau umisauns cunsadnt nyanms 10900
T 7 Sal Phahaiyothia 24. Phanaiyothin Ad.. Jompal, Chatuchak, Bangkot 10900

Noise R_251-1/25
Sound Level Meter Calibration Report
Acoustic Calibrator Data
- e

Model 2127 Serial No.

Last Calibration 21 February 2025
Due Date 21 February 2026

Calibration Data

Sound Level Meter Data Calibration Data
‘Actual Reading [dB]
SMNo. | Brand Model Serial No. Date
Before Adjustment | _ After Adjustment
ACO-R03 ACO 2% 00132031 20 April 2025 939 939
ACO-R06 ACO 6236 00152005 20 Aprl 2025 . 939 939
ACO-ROT AcO 623 00152080 20 Aprl 2025 900 99
ACdROB . ACO 6236 00152082 20 April 2025 94.0 939
TacoR13 | AcO 6236 00172001 20 April 2025 939 YY)
ACORIT A0 623 00172064 20 April 2025 939 939
aoRz | a0 | e 00182010 20 April 2025 o9 939
ACO-RA2 ACO 623 00192054 20 April 2025 94,0 939
T acocreol | Ao 6238 00223038 20 April 2025 90 939
AcOC1802 | ACO 6238 00223039 20 April 2025 | 939 939
ACOCL803 | ACO 6238 00223040 20 Aprll 2025 939 939
ACOCL804 | ACO 6238 00223041 20 April 2025 939 939
‘Acoustic Certified Value : Thalland Institute of Sclentific and Technological Research (TISTR) 93.81 £ 0.10 dB

Approved by :

(Mr. Peera Detudom)

Calibrated by : A:(u\ Dm \n\OM

(66) 08 3219 9440
E-mail : mtc@tistr.or.th Website : www.tistr.or.th

(66) 08 1889 6827

13t (08.#.108. AouTans wodld e
% £SP.S. CONSULTING SERVICE CO., LTD.

7 zosmadu 24 ol wpssaime s mu 10300
o i Phaalycehin 24, Phaoythin Ad.. Jomgol, Cratschak, Banghok 10900

Noise R_278/25
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand ACO Number AC 03/56

Model 2127 Serial No.
Calibration Range 94 dB, 1000 Hz

130006
Last Calibration 21 February 2025
Due Date 21 February 2026

Calibration Data

Sound Level Meter Data Calibration Data
SMNo. | Brand Model Serial No. Date e
Before Adjustment After Adjustment
ACORIS ACO 6236 00172062 28 April 2025 939 939
“ACOR22 ACO 6236 00182010 BApil 205 | I
ACOR31 ACO e 00192043 28 April 2025 T w0 939
ACO-R3G ACO 623 | ooo2086 |  28April2025 | 90,0 )
ACOCL801 | ACO 6238 00223038 28 April 2025 939 939
AcOCl80z | ACO 6238 00223039 28 April 2025 939 EX
ACOC1B03 | ACO 6238 00223060 28 April 2025 939 939
ACOCLB04 | ACO 6238 00223041 28 April 2025 939 939
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 9381 +0.10 dB

Calibrated by Adu o

(Mr. Adul Dangklom)

Approved by

(Mr. Peera Detudom)
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g £sps. CONSULTING SERVICE CO., LTD.
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Noise R_279-1/25
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

Due Date

21 February 2025

21 February 2026

Calibration Data

Sound Level Meter Data Calibration Data
‘Actual Reading (d6]
SMNo. | Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-RQ2 ACO 6236 00132029 28 April 2025 939 939
ACO-R06 ACO 6236 00152005 28 April 2025 a0 939
ACO-R35 ) 6236 | oo192047 28 April 2025 939 939
ACO-R3T ACO 6236 00192049 28 April 2025 939 )
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 9381 2 0.10 A8

Calibrated by :

Approved by :

Aol

(Mr. Adul Dangklom)

(Mr. Peera Detudom)
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‘\ Harikul Science Co.,Ltd.
> 694 Soi Ratchadanivet 24, Pracharatbamphen,
,”) HARIKUL Samsaennok , Huaikhwang, Bangkok 10310
A SCIENCE

Tel: 0-2274-2456 Fax: 0-2274-2443
Email:info@harikul.com www.harikul.com

CERT.No.: HS-W015C Certificate of Calibration

Calibration Date : 18 Mar 25 Model : YSI 5000
Submitted by : S.P.S CONSULTING SERVICE CO. LTD SIN 15B100751
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Probe YSI 5010
Chatuchak, Bangkok, Thailand 10900 SIN 22D100097
ID NO. -
Avg Room Temp : 20 °C Air Temp ref SIN. F8065C26
Avg Water Temp : 20 °C Barometric ref  : S/N. F8065C26
Air Pressure 760.00 mmHg Water Temp ref : -
Salinity 0 ppt ID NO. HS001
Technician Kittipong M.

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.qealibration.com

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) - -
Mean Measurement 9.07 mg/l - -
Inaccuracy 0.02 mg/l - -
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 Laboratory Manager

(Kittipong Maekwong) (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

CERTIFICATE No : 25T0520 PAGE :2 OF 2
Calibration Report

EQUIPMENT H COD REACTOR

MANUFACTURER : HACH MODEL DRB 200

ID NUMBER 3 DRB 05/59 SERIAL NUMBER 15110C0497

RECEIVED DATE H 15-Jan-25 CALIBRATION DATE 27-Jan-25

AMBIENT TEMPERATURE : el 4 B o) RELATIVE HUMIDITY  : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
- 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 .

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 24T6468 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

@ ®
clotelliclotc

Slele

)

oo

69
00030

©
OOOE
000,
00@@

BLOCK No.1 BLOCK No.2
FRONT FRONT
Block No. 1 2
Calibration Point (°C) 150 150
Controller temperature (°C) 144 144
icating Temperature 144 144
1 150.01 149.57
9 2 150.69 150.44
g 3 150.40 149.46
2 4 150.22 149.89
5 5 150.27 149.75
5 6 150.51 150.45
e 2 7 150.24 150.03
2% 8 150.20 150.08
29 9 150.14 150.14
g 10 149.70 149.83
5 Tl 149.58 149.89
: 12 149.46 149.79
g 13 148.77 149.03
= 14 148.99 149.14
15 149.02 149.62
Uncertainty of Measurement(+ °C) 0.87 0.87

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 MULTIPLIEW BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GOYO REV !

CERTIFICATE No : 25T0520 PAGE : 1 OF 2
REFERENCE No : 75853-1

Certificate of Calibration

EQUIPMENT g COD REACTOR

MANUFACTURER g HACH

MODEL H DRB 200

SERIAL No 3 15110C0497

ID No : DRB 05/59

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 : 27-Jan-25
APPROVED BY

\ PoNGsHk 1.
ISSUED DATE : 27-Jan-25
RECEIVED DATE : 15-Jan-25

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

Eg5E s ., LTD.
5%3 F-GO10 REV : 03

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

NSC-TISI-TISI 025
CALIBRATION 0049

CERTIFICATE No : 25M2256 PAGE: 1 OF 2
REFERENCE No : 76365-3

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No H 36591843

ID No : BA09/61

CONDITION AS RECEIVED : USED ITEM

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

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

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

PONGSAW).
ISSUED DATE A 13-Mar-25
RECEIVED DATE : 07-Mar-25

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

F-G010 REV 03



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 : 25M2256 PAGE :2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA224S-CW
MANUFACTURER : SARTORIUS SIN H 36591843

ID No H BA09/61 RECEIVED DATE : 07-Mar-25

AIR PRESSURE H 1009mbar + 1mbar CALIBRATION DATE 07-Mar-25
AMBIENT TEMPERATURE g 24°Cx1°C RELATIVE HUMIDITY : 52 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

REFERENCE STANDARD INSTRUMENTS :-

™

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

w

. 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)
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000071 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

oo

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.0000 0.0000 0.00012
0.10 0.1000 0.0000 0.00012
0.20 0.2000 0.0000 0.00012
0.50 0.5000 0.0000 0.00012
1.00 1.0000 0.0000 0.00012
2.00 2.0000 0.0000 0.00012
5.00 5.0000 0.0000 0.00012
10.00 10.0000 0.0000 0.00012
20.00 20.0001 -0.0001 0.00012
50.00 50.0000 0.0000 0.00014
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3TN 4 2 100.0000
3 100.0000
2 S 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT

QUALITY CALIBRATION CO., LTD. \\‘y’
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 T o

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N

NSCATISITISIOS
CALIBRATION 0049

CERTIFICATE No : 24E6416 PAGE:10F3
REFERENCE No : 73694-1

Certificate of Calibration

EQUIPMENT g pH METER

MANUFACTURER : HANNA

MODEL £ HI3512

SERIAL No g TH118035

ID No % pH 04/56

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.
CALIBRATION DATE : 27-Jun24
f
APPROVED BY :
ONGSAK J.
ISSUED DATE : 27-Jun-24
RECEIVED DATE : 24-Jun-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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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 : 24E6416 PAGE:2 OF 3
Calibration Report
EQUIPMENT £ pH METER
MANUFACTURER $ HANNA MODEL 3 HI3512
ID No 3 pH 04/56 SERIAL NUMBER § TH118035
RECEIVED DATE 2 24-Jun-24 CALIBRATION DATE 27-Jun-24
AMBIENT TEMPERATURE z V2 (o o Tl o RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

- THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READING THE VALUE COMPARED
WITH THE CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/

INSTRUME] MODEL CERTIFICATE No DUE DATE

e LOT No O 7
1) pH STANDARD SOLUTION 00651-06 CC784945 4880-14413915 24-Aug-25
2) pH STANDARD SOLUTION 00651-08 CC785578 488114430633 31-Aug-25
3) pH STANDARD SOLUTION 00651-10 CC787086 4882-14483317 21-Sep-25
4) PROCESS CALIBRATOR CAL50 9186079 24E1251 09-Apr-25
5) BATH 260014 1247 48074 23T9014 13-Sep-24
6) THERMOMETER WITH PROBE 421504 55000379 2379623 13-Sep-24

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 SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY

e

SLOPE FACTOR k =2.303 RT/F = 59 mV/pH
mV uuc CORRECTION uuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(EmV) k
414.11 4148 -0.69 -0.115 0.15 2.00
354.95 3555 -0.55 0.884 0.15 2.00
295.80 296.4 -0.60 1.885 0.15 2.00
236.64 2371 -0.46 2.886 0.15 2.00
177.48 178.0 -0.52 3.887 0.15 2.00
11832 118.8 -0.48 4.887 0.15 2.00
59.16 59.6 -0.44 5.887 0.15 2.00
0.00 0.4 -0.40 6.888 0.15 2.00
-59.16 -58.7 -0.46 8.101 0.15 2.00
-118.32 -117.9 -0.42 9.345 0.15 2.00
-177.48 -177.4 -0.08 10.589 0.15 2.00
-236.64 -236.4 -0.24 11.834 0.15 2.00
-295.80 2945 -1.30 13.077 0.15 2.00
-354.95 -354.7 -0.25 14.322 0.15 2,00
-414.11 -413.9 -021 15.565 0.15 2.00

END OF CALIBRATION REPORT PAGE 2 OF 3
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F-G010 REV 03
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 : 24E6416 PAGE : 3 OF 3
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 0908 1C6M
STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION| BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (& pH) 3
4.015 2,011 0.004 3.905 0.012 2.00
7.003 7.003 0.000 6972 0012 2.00
10.009 10.014 -0.005 9.570 0.014 2.00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
“c) °C) ‘c) ADJUSTMENT & °C) k.
25.004 250 0.004 0.0085 2.00

4. PERCENT SLOPE 100%
UUC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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CALIBRATION LABORATORY
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY S

451-461/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com
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CALIBRATION 0394

Cert. No. : SP24020
Job No. : VC67SP0013
Pages :20f3

Cert. No. : SP24020
Pages lof3
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

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER
Model : LAMBDA 25 Condition of this result of calibration :
. 1. Certified reference materials
Serlal No: 201514123010 Material Ref. type Cell serial No. Cert. No. Due Date
ID No.: SP03/58 Holmium liquid RM-HL 29706 106864 01/11/2024
Calibration Mode : WAVELENGTH ACCURACY Didymium liquid RM-DL 28912 106905 02/11/2024
PHOTOMETRIC ACCURACY Neutral density filter RM-IN2N3N 13877 106918 03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
. Potassium Iodide solution - KI-0701-001 CI-0185-24 14/05/2026
Coridition.As Fouid:: GOOoD 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 :
Customer : S.P.S. CONSULTING SERVICE CO., LTD. 3.1 The UK National Physical Laboratory (NPL)
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD, 3.2 The National Institute of Standards and Technology,NIST.
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND. Result of calibration : Wavelength Accuracy
(Without adjustment)
Location ¢ WET CHEMISTRY LABORATORY IV Materi Certified Values of UUC* Reading Error Uncertainty k
aterial N
Reference Material (nm) (nm) (nm) +(nm) Factor
278.13 2783 0.17 0.16 2.00
Ambient Temperature:  ( 281+ 5) G 36125 3614 0ls 016 2.00
Relative Humidity : (472+25) % RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
Received Date : 27 AUGUST 2024 640.50 640.4 0.10 0.16 2.00
i . 740.09 739.9 -0.19 0.16 2.00
Calibration Date: 27 AUGUST 2024 HHDE 864.94 865.2 026 016 2.00

Date of Issue : 27 AUGUST 2024

UUC* = Unit Under Calibration

Calibrated by : Nathakorn Pisutpaisan

Approved by : E2 W -

( Thanakul Petchurai )

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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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@yah

Certificate of Calibration

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514811 sirinthorn Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand
Tel.+66 24338331 Email: calibration@sithiphorn.com
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CALIBRATION 0030

calibratech com

NSC-TISITIS 17025
CALIBRATION 0394

Cert. No. : SP24020
Job No. : VC67SP0013

Certificate No. : 68-400046-2 Page : 10f2

Pages :30f3 Submitted by : S. P. S Consulting Service Co., Ltd.
Result of calibration : Photometric Accuracy 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900
(Without adjustment)
Equipment : Liquid in Glass Thermometer
. - 7 s -
Material Wavelength Filter SN Nominal ~ Certified UUC* Reading Error Uncertainty k Manufacturer : SK Model : N/A
Absorbance (A) Absorbance (A)  (A) +(A) Factor
20360 1.0 10517 10550 00033  0.0029 2.00 Range : 05t 100<C Resolution : 4~ =€
& 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00 Serial No. : N/A Immersion : Total
= 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
= - ID No. : TM21/59
'; 29360 Lo 0.9821 0.9820 -0.0001 0.0028 2.00 ©
=) 546.1 29914 0.7 0.6961 0.6958 -0.0003  0.0028 2.00 Environment : Ambient Temperature : 23+2) °C
z 29381 05 0.5073 05080 0.0007 _ 0.0029 2.00 Relative Humidity (50 + 15) %
g 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00 .
8 5900 29914 07 0.7237 07221 -0.0016  0.0029 2.00 Line Voltage (220 £ 22) VAC
=
.E 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00 Date of Received : 21 January 2025
S 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00 " T
z Date of Calibrati E 24 January 2025
635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00 ol G N
29381 05 05211 05210 -0.0001 00032 2.00 Dateof Heeg: 24 January 2025
Materdal ‘Wavelength  Solution Certified UUC* Reading Error Uncertainty k Calibrated by : Chortip Samchusri
] Absorbance (A) Absorb: A A) +(A)
= (am) (n;%/ ) 0.24:2 @ s‘:;z:';;e (@) _0.(00)04 0'0(10)1 F;cotgr Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001
‘g 40 0.4866 0.4852 00014 0.0115 2.00 based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.
§ 235.0 60 0.7414 0.7389 -0.0025  0.0067 2.00 The temperature scale used was based on ITS-90
e
= 80 0.9858 0.9842 -0.0016 0.0093 2.00 Reference Standard Instruments : This certification is traceable to the International System of Units
& 100 1.2442 1.2414 -0.0028 0.0086 2.00

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Dat T bility
‘UUC* = Unit Under Calibration ; B ue‘ e ra.cea . N _ .
400001 TT-0023-24 16 Feb 2026 National Institute of Metrology- Thailand (NIMT)

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 501514123010 2. Standard Digital Thermomstsr

Resolution of Wavelength Mode 0.1 nm 1D No. Cert. No.  Due Date Lraceability
Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm 400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
Parameter Setting Tr T(%) | Absorbance(A) 400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
Measurement Mode Wavelength, Absorbance 0.0117 | 3.8659
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :
Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance > 2.0 A
Data Pit'ch 0.1 nm **Stray light not TISI Accredited Approved by : ;1?/
Band width(Wavelength) 1.0 nm [ —
Band width(Vis) 1.0 nm (Permpon Chanpu )
Band width(Uv) 1.0 nm Supervisor

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor £,

providing a level of confidence of approximately 95%

The ( inties are for a fidence p ity of i 95%

E'#.%‘E'

— End of Calibration Certificate —————— 7 W\/ i ‘This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
M'F‘m"‘”
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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 Page : 2 of 2

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

Function:  Temperature measurement

Ice point check : UUC* reading 0 ° C Standard reading 0.4429 °C

Standard Reading| UUC Reading Correction Uncertainty
«c) c) c) (£°C)
204801 20 0.5 031

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-olo -
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CALIBRATION LABORATORY CO.,LTD.

2010-11,14,55 Sol Prasert Manukit 20 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 % N3
Tel. 02-578-0353-4 Fax Haboratory.com  E-mail aboraorycom i R
SCTISITIS 17025
Accredited cLe
150710 17028
REPORT OF CALIBRATION
FOR

NOMENCLATURE CONDUCTIVITY METER

MANUFACTURER d METTLER TOLEDO

MODEL / TYPE : SEVEN COMPACT 8230

SERIAL NO. C141708983/5821320179[CD 05/65]

DATE OF CALIBRATION : 05 February 2025

ENVIRONMENT CONDITIONS :

@5+ 25) °c Relative Humidity : (50E 15) % RH

Temperature :
PROCEDURE USED :
This instrument [ Conductivity Meter ] was calibrated under procedure No. WI-305-130.

The calibration was d by direct with Certified Reference Material (CRM) and Reference Material (RM) .

This instrument [Temperature] was calibrated by comparison with Calibration Bath, Precision Thermometer and [PRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Conductivity Solution , Hanna Product Code HI 7033L Lot Number 7830.
2. Potassium Chloride Solution ( nominal 1.41 mS/cm )

3. Potassium Chloride Solution ( nominal 12.8 mS/cm )

4. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

5. Precision Thermometer, ASL Model F201 S/N. 016168/09.

6. IPRT, ASL Model T100-250-1D S/N. PO106346-1-13.

Certificate No. Q25013412

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

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 % ZIERONS
Uy NN
Tel. 02-578-0353-4 Fax: ww.cahlab E Haboratory.com KON L
s ris 17025
CLC CALIBRATION 0059
Acoredited cLe
18010 17028
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE d CONDUCTIVITY METER
MANUFACTURER METTLER TOLEDO
MODEL / TYPE SEVEN COMPACT 8230
SERIAL NO. C141708983/5821320179[CD 05/65]
CLID. NO. 272300452
JOB CONTROL NO. 250204013412
CALIBRATION SERVICE : M IN-LABORATORY O on-site
CUSTOMER S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 04 February 2025 DATE OF ISSUED : 06 February 2025

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

Calibrated By : Sukgasem Sechanart
Wenick Inchaisri

Calibration Engineer

o=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
06 February 2025

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

the International System of Units (1)

Certificate No. Q25013412

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

@clccalibration

CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ’//R/_\\\\ HATAND
KN
Tel. 02-578-0353-4 Fax: 02-578-2672 Haboralory.com ~E-mail Jaboratory.com Yl
NSC-TISITIS 17025
CLC CALIBRATION 0059
Acoredited cLe
180180 17025
TRACEABILITY :
1. The are traceable to System of Units (SI) , through Hanna instruments.

Certificate No. 20F21 , Due Date June 2025 .

2. The are traceable to System of Units (SI) , through Sigma-Aldrich Canada Co.
Certificate No. HC30595403 , Due Date 31 January 2026 .

3. The are traceable to System of Units (SI) , through Sigma-Aldrich Canada Co.

Certificate No. HC20111554 , Due Date 30 September 2025.

4. The are traceable to System of Units (SI) , through Calibration Laboratory Co , Ltd.

Certificate No. Q24120999, Due Date 26 November 2025.

5. The are traceable to

System of Units (SI), through Thailand Institute of Scientific
and Technological Research (TISTR). Certificate No. PSL-T 0424/67, Due Date 21 February 2025.

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

Certificate No. TT-0035-24, Due Date 01 March 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 to a coverage ility of i 95 %.

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

Certificate No. Q25013412

F3-011-05/12-23 page 3 of 4

@clcalibration



CALIBRATION LABORATORY CO.,LTD.

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

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caklaboratory.com E-mail:sale@callaboratory.com

CLC

Aceredited
1s0/1EC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment () adjustment
The table in the following gives the calibration results and associated measurement uncertainties

of Conductivity Meter.

CALIBRATION DATA
1. Conductivity Solution Test @ 25°C
Standard Conductivity Solution DUC Reading Uncertainty of Measurement k Factor
*84.00 pS/cm 84.02 pS/cm [Cell Constant 0.548589] +1.00 pS/em 2,00
1414.0 uS/em 1414 pS/em [Cell Constant 0.548589] +21.0 uS/em 2,00
12.83 mS/cm 12.84 mS/cm [Cell Constant 0.548589] #+0.19 mS/cm 2,00

Note. The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 02 Page 91 of 138

* means Calibrations marked "Not TISI dited" in this Certificate have been included for completeness.

*2. TEMPERATURE RESULT

Immersion depth Actual Temperature DUC Reading Correction Uncertainty
(mm) (°c) (°c) (°c) +(°)
100 25.01 249 +0.11 0.07

Technical Note. Type of sensor : Conductivity Probe
Probe @ 12 mm
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k=2,00.

Note. * means Calibrations marked "Not TISI dited" in this Certificate have been included for completeness.

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

### End of Certificate ###

Certificate No. Q25013412
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD M
214 Bangwack Rd. Bangpai Bangkac Bangkok 10160 LN
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th ”n/ﬁ:\ﬂ\‘
Nscansis 11025
CAUBRATION 1051
[N X
[Elgs[®] CALIBRATION CERTIFICATE
i)
!-| - Certificate No. : $2024090374-0003

Date Issued : 23-Sep-24

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol. Chatuchak, Bangkok 10900

Equipment : Incubator
Manufacturer : BINDER

Model : BD115

Serial No. @ 12-16967

ID No./Tag No. : IN05/56

Date Received : 16-Sep-24

Date Calibrated : 16-Sep-24
Calibrated by : Anusak Songliam

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k = 2, providing a level confidence approximately 95 percent.
This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle Tnternational Technology Company Limited.

CERTIFIED
Approved by: 6030?()!“\_[ Page 1 o2

(Sarayuth Tochua)

F3-011-05/12-23 page 4 of 4
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QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Certificate No. : 52024090374-0003 Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
Environment : Ambient Temperature : Start record 23.7°C,  Stop record 23.5 °C VAL ioalighon NSCTISLTISN0NS
S
Relative Humidity : Start record 54.6 %R, Stop record 54.4 %RH
CERTIFICATE No : 25T2261 PAGE : 1 OF 2
Calibration Sotting Indicating Messured Measured Overall REFERENCE No : 76365-8 Y
T¢ T T Stability' Uniformity” Variation® Certi . .
ertific:
0 “0 0 Py Gy 0 ate of Calibration
35 350 350 0.04 0.21 038
415 415 415 0.07 0.19 030
Without adjustment EQUIPMENT - WATER BATH
Calibration _ STD ___ STD __ STD _ STD __ SID  SID  STD  SID  SID Uncertainty* MANUFACTURER : MEMMERT
Temperatre  No.1 ~ No.2 No.3 No.4 No.5 No.6© No.7 No.§8 No.9
0 [§%) C) €O, Q) [&®) €0) ) (€] [€%) +C ! MODEL : WNB29
35 3481 3512 3493 3492 3502 3482 3492 3513 3498 023 !
415 4131 4149 4133 4134 4141 4131 4152 4132 4146 023 i SERIAL No : L614.0123
Decision Rule  with Guard Band ! ID No 3 WB 05/58
Calibration ) ‘
Temperaiure Pass / Fail MPE | CONDITION AS RECEIVED : USED ITEM
©0) No.l No2 No3  No4. No.5 No.6 No7 No§ No.9 (0 : e T SPS, CONUT TG et
35 Pass Pass Pass Pass Pass Pass Pass Pass Pass 0.5 i 7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD
| b 3
a5 Pass  Pass  Pass:  Pass  Pass Pass  DPass  Pass  Pass 05 JOMFOL, CHATUCHAK, BANGKOK 10900
Pass = lerror| + [uncertainty| <= |[MPE MPE= Maximum Permissible Error
Fail = error| + juncertainty| > [MPE|
Note : Probe No. 9 is Reference Probe
Setting Air Fresh No. 0 " ® CALIBRATED BY g SUCHARTS.
5 f
) CALIBRATION DATE : 07-Mar-25
s
P
Condition As-Received : Used Item
The results and of ity with ification only relate to the item calibrated.
Used & Traceabili
The International System of Units (SD through
MIT Certificate No. L.202407373-0005 for Temperature Tndicator with Sensor Serial No. US37020317, Due 31-Jan-25 AFFROVED BY :
PONGSHK 1.
Notes : 1. The temperature stability is the one-half of greatest maximum differece of measured tomporatuses at any one probe.
2. The tempetature uniformity is the maximum difference of measured temperatures between of any probes snd the LR DDA E: d 13-Mar-25
measured tempetature at the reference location which are obscrved at same time. RECEIVED DATE : 07-Mar-25
: _Mar-

3, Overall variation is the difference of maximum and niinimyum measured temperatures throughout observation time.

4. The inty of is included stability.

5. The temperature uniformily, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controllod enclosurcs at atmospheric prossure.
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

End of Certificate
Page2 of 2

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

www.qealibration.com

CERTIFICATE No : 25T2261 PAGE :2 OF2
Calibration Report

EQUIPMENT H WATER BATH

MANUFACTURER s MEMMERT MODEL H WNB29

1D NUMBER H WB 05/58 SERIAL NUMBER £ 1L614.0123

RECEIVED DATE H 07-Mar-25 CALIBRATION DATE : 07-Mar-25

AMBIENT TEMPERATURE H 24°Cx1°C RELATIVE HUMIDITY  : 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

. REFERENCE STANDARD INSTRUMENTS :-

~

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD 2625A 6603614 24T6473 01-Jul-25

w

. 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

FAFS

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C) : 0.6
Overall Variation of Line Voltage (V) : 12

Instrument Condition : Normal

| Dstrumeny

Bath Inner Size (W*L*H) : 60*40*10 cm

BATH PERFORMANCE
Calibration | Controller |Temperature| Radius Axial Overall
Point Temperature| Stability | Uniformity | Uniformity | Variation
PROBE INSTALLATION (L) 8] (0) () () (0
POSITION IN THE BATH 50.0 502 0.06 0.05 0.03 0.16
60.0 60.2 0.06 0.08 0.04 0.17
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller icati Measured Temperature (°C) at Spread Locations L
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #°0
50.2 502 49.84 49.88 49.86 49.88 49.89 0.15
| 60.2 60.2 59.83 59.84 59.85 59.86 59.91 0.16

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

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

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

END OF CALIBRATION REPORT
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PerkinElmer”
Component List
Component / q Software °
Specific Model e Versi 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
(MM7YY)
N/A
A and S ds Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (Mmrvy)
N/A

[ Re

PerkinElmer’

GC Clarus 600/680 Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd
Address . . .
.| 7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
(Instrument Location): Bangkok, 10900
Serial Number: 680514042502 Service Tag: N68APSSFXMP
Customer Name
(if applicable): Ms.Naruecha PM number: 1of 2
Service Engineer o Service Order
Name: Monchai Kitcharoenkeat N Ba WO-
Next PM Due
Date PM Performed:
T 22-Feb-2025 Date: 22-Aug-2025
) (DD-MMM-YYYY)
Part ication Date , >
TH08370070 C August 2016 PerkinElmer®
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 i data to recent

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 dacument contains proprietary information that is protected by copyright. All rights are reserved. No part
of this ion may be in any form or 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. il isa i of il . Inc. All other and

not owned by . Inc. or its ies 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 incit or ial damages in with the furnishing or use of this document.

GO Curus60ussy Preentive Maitenance Py [

[ Re

PerkinElmer’

Procedure Checklist
Use (V) to check off those steps in the checklist that have been completed.
1. General:

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

| Check incoming AC line voltage for proper levels and grounding
L-N 220 Volt
L-G 220 Volt
N-G 0.33 Volt

*Neutral to ground not more than 0.5 volts peak to peak
I Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas W] Helium [] Nitrogen [JHydrogen
Moisture level /]Good [JNeed to replace []Other

Detector gas M| Air Zero MIHydrogen [Nitrogen[Helium
Moisture level /] Good [JNeed to replace []Other

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

Wl Leak check all fittings from the gas source to instrument.
Gas leakage [Pass [JFail Comment

Perform general inspection of system for cleanliness.

Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan Yes [INo

Oven cooling fan W Yes [INo

2. Electronic :

| 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 [Fail

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

 GCCUruss0s80 Prevemive Mainienance (PY) [P




[ Re

PerkinElimer’

WMl check flows, including split flows if applicable. Calibrate if necessary.

Carrier flow

Split flow

Pass
Pass

¥ check detector gas flows and adjust if necessary.
Detector flow Pass

7] Autosampler installed ¥ yes O 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

1 Remove syringe, manually flush. Replace with customer supplied spare if

necessary.

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

1 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 1.12 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

M Run instrument diagnostics.
BRAM Pass
EPROM Pass

BRAM Pass

¥
Y]
1 Run Autosampler diagnostics.
Y|
v

EPROM  Pass

Review with the customer PM work performed.
Review with the customer routine maintenance procedures.

Attach PM sticker.

%
Y
V] Discuss recommended customer-supplied materials to have on hand
%
Y|

Update Logbook.

[ Re

PerkinElmer’

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 22-Feb-2025
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
Nanwcka 22-Feb-2025
Ms.Naruecha
(DD-MMM-YYYY)

GC Clarus600/680 Preventive Maintenance (PM) _‘ ’

GC Clarus600/680 Preventive Maintenance (PM) _‘
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PerkinEl

For the Better

WO0-03012875/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T

) WO0-03012875/2025

PerkinEin
For the Better
MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter
D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows
F. Cleaning the Burner Head

G. Cleaning the Nebulizer

H. Cleaning the Drain System
2. AUTOSAMPLE CHECK
A. Sampling and Arm

B. Sampling & Rinse Pump

C. Sample Position & Clean
3. COOLING SYSTEM CHECKS
A. Clean and Change Distill water

B. Themosensor
4. FIAS CHECKS
A. Pump and 5 Port Valve

B. Chemifold and Tubing
C. Power Supply

D. Flow meter and Gas system

C : S.P.S.C Service Co.Ltd Date Tested: January 6, 2025
Recommendation Recertification
|IAddress : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 6, 2025
Jompol Chatuchak, Bangkok 10900 Date Last Certified: July 4, 2024
User Name: K.Phenpha Viphasthawat Visit Number: 10F 2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 204
Email: PerkinElmer Fax: 02-318-5597
(CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
PinAAcle 900T PTCS14111103 Wiblab V5.1
AS 900
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Copper N9300183 APR 30 2025
GFAAS Mixed standard N9300244 FEB 28 2025
MG0-042 N101-3000
MG2-045 N101-3002
Page 1 of 6
PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 2 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin

For the Retter

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE

A. Flame Mode Tests
1. Detector-Linearity with Barium (553.55 nm)
Neutral Density Filter 0.2 : 0.2042 Abs. + 5% 0.2029 Abs.
Neutral Density Filter 1.0 : 0.9798 Abs. +5% 1.0137 Abs.

2. Baseline Noise at 1 Abs with Barium (553.55 nm)
(at an integration time of 0.5 seconds
and 99 replicates)

, ) WO0-03012875/2025

Perkin

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE

7. Flame Interlock Shutdown
Shutdown correct?

8. Flame Sensitivity with Copper (324.75 nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and Stainless stell nebulizer)
Sensitivity > 0.250 Abs. 0.3115 Abs.

(2 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and High sensitivity nebulizer)
Sensitivity > 0.250 Abs. N/A Abs.

SD <0.010 Abs. 0.0016 Abs.
3. AA Baseline with Copper (Cu 324.75 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.001 Abs. 0.0002 Abs.
4. D, Background Compensation (Copper 324.75 nm)
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs 0.0020 Abs.
5. AA-BG Baseline Noise with Copper (324.75 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0002 Abs.
6. AA-BG Baseline Noise with Arsenic (193.70 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0007 Abs.
Page 3 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 250 mL/min
External Flow 100 + 10 mL/min 100 mL/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0012
SD <0.005 Int.Abs 0.0002 Int.Abs.
3. Chromium Characteristic Mass(m,) and Precition (357.87 nm)
(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
mO Results < 7.0 pg/0.0044A-s 5.4 pg/0.0044A-s
%

Precision < 2.0%
4. Copper Characteristic Mass(m,) and Zeeman Ratio (324.75 nm)
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)
mO0 Results < 16.5 pg/0.0044A-s 14.4 pg/0.0044A-s
Zeeman Ratio 0.52 + 0.04 0.542

Page 4 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

Page 5 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025

Remarks :
- Neutral Density Filter refer to data sheet

- Zeeman Ratio = Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

=0.1635/0.1635+0.1378

0.542

This is to certify that the above tests have been perfomed and the configuration tested
meets
l:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standrd terms and condition of sale,
including warranty terms.

Service Departme&t PérkinElmer Ltd.
WS WIUDRIN

( Wiphan Promlumda )

Customer Service Engineer:

Service Engineer

Page 6 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Ci : S.P.S.C Service Co.,Ltd Date Tested: January 6, 2025
Recommendation Recertification
/Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 6, 2025
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 4, 2024
User Name: K.Phenpha Viphasthawat Visit Number: 20f2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

IOPTIMA 5300DV 077C7042401

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multi it N069-1579 De: 30, 2025
\Wavecal Solution N058-2152 April 30, 2025

VIS Wavecal solution N930-2946 December 30, 2025
|Instrument Cal. STD4 N930-0221 August 30, 2025
ICUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

| g

PerkinElimer’

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

WO-02612424/2024

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER : 077C7042401

DATE TESTED : January 6, 2025

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00519
Ni  231.604 nm <0.008 0.00667
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01621
Ba 455.403 nm <0.025 0.02183
Precision
As 193.656 nm % RSD <10 0.51 %
Zn 213.856 nm % RSD <10 0.48 %
Mn 257.610 nm % RSD <1.0 0.03 %
La 379.478 nm % RSD <1.0 0.05 %
Ba 455.403 nm % RSD <10 0.07 %
Ba 493.408 nm % RSD <10 0.04 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 248 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) ppb
Zn 213.856 nm 3(sd) ppb
Mn 257.610 nm 3(sd) ppb
La 379.478 nm 3(sd) ppb
Ba 455.403 nm 3(sd) ppb
Ba 493.408 nm 3(sd) ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm <150 ppb 14.22
BEC : Radial (1B X 1000)/(IS-1B) Mn 257.610 nm <45 ppb 6.14
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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| Re

PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 6, 2025

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.
B. Inspect and replace as necessary, all torch components including the RF coil.
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS
A. Inspect and clean all optical components.
B. As regiured, check and replace all purgefilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration

Page 2 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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[ Re
PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED

January 6, 2025
Remarks :

C ioning follow as ioni sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets

l:l does not meet

the Perki ications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Departme erkinElmer Ltd.
Skl wrakdm
( W\ph;n Promiumda )

Service Engineer

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN)

associates

NSCITISH-TIS 17025
CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:
Calibration Mode :

Condition As Found :

Customer :

Cert. No. : SP24020
Pages lof3

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMER

LAMBDA 25

5015814123010

SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

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

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THATLAND.

Location :

(28.1+5)
(472+25)

Ambient Temperature :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

27 AUGUST 2024
27 AUGUST 2024
27 AUGUST 2024

WET CHEMISTRY LABORATORY IV

°C
Y%

Nathakorn Pisutpaisan

7 Bt

( Thanakul Petchurai )

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.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514811 sirinthorn Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331 Email : calibration@sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP24020
Job No. : VC67SP0013
Pages :30f3
Result of calibration : Photometric Accuracy
(Without adjustment)
Material Wavelength Filter S/N Nominal ~ Certified UUC* Reading Error Uncertainty k
Absorbance (A) Absorbance (A)  (A) +(A) Factor
29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00
& 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
2 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
; 29360 Lo 0.9821 0.9820 -0.0001 0.0028 2.00
5 546.1 29914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00
= 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00
% 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00
8 590.0 29914 0.7 0.7237 0.7221 -0.0016 0.0029 2.00
‘E 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00
> 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00
635.0 29914 0.7 0.6910 0.6900 -0.0010  0.0029 2.00
29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00
Miiterial ‘Wavelength  Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/1) Absorbance (A) Absorbance (A)  (A) +(A) Factor
§ 20 0.2422 0.2418 -0.0004 0.0101 2.00
E 40 0.4866 0.4852 -0.0014 0.0115 2.00
E 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00
; 80 0.9858 0.9842 -0.0016 0.0093 2.00
& 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 501514123010

0.1 nm
0.0001 A

Resolution of Wavelength Mode
Resolution of Photometric Mode
Parameter Setting

Measurement Mode

Wavelength Scan 1100 nm-190 nm
Scanning Speed 7.5 nm/min

Data Pitch 0.1 nm

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

Stray Light** UUC* Reading at 220 nm

Transimission T(%) | Absorbance(A)

Wavelength, Absorbance

0.0117 | 3.8659

**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%

e oz

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel.+66 24338331 Email: calibration@sithiphorn.com

SITHIPORN,

associat

NSC-TISI-TiS 17025
CALIBRATION 0394

Calibration Method :

Cert. No. : SP24020

Job No.
Pages

: VC67SP0013
:20f3

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 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
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)
3.2 The National Institute of Standards and Technology,NIST.
Result of calibration : Wavelength Accuracy
(Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) (nm) (nm) +(nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 739.9 -0.19 0.16 2.00
HHDE 864.94 865.2 026 0.16 2.00
UUC* = Unit Under Calibration
= Kl
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MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-02612424/2024

Phone:
Fax:

PerkinElmer Phone:
PerkinElmer Fax:

083-9269252
02-513-4221

C : S.P.S.C Service Co.Ltd Date Tested: January 6, 2025
Recommendation Recertification
IAddress : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 6, 2025
“Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 4, 2024
User Name: K.Phenpha Viphasthawat Visit Number: 20f2

02-719-6420 ext 206

02-318-5597

[CONFIGURATION TESTED

ACCESSORIES/COMPONENT

IPV Methods

NOT INCLUDED
MODEL SERIAL NUMBER
(OPTIMA 5300DV 077C7042401
ITESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

ITEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2025
\Wavecal Solution N058-2152 April 30, 2025

VIS Wavecal solution N930-2946 December 30, 2025
Instrument Cal. STD4 N930-0221 August 30, 2025
[CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElr
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 6, 2025

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF coil.
C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.
B. As regiured, check and replace all purgefilters.
C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.
|4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration

Page 2 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 6, 2025
Remarks :
Commissioning follow as issioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested
meets

l:| does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms

Service Departme erkinEImeﬂr Ltd.
Dykof  wsuk)m

( Wiphan Promlumda )

Authorized Representative:

Service Engineer
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

PerkinE
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 6, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00519
Ni 231.604 nm <0.008 00667
Ni 341.476 nm <0012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01621
Ba 455.403 nm <0.025 0.02183
Precision
As 193.656 nm %RSD  <1.0 0.51 %
Zn 213.856 nm %RSD < 1.0 0.48 %
Mn 257.610 nm % RSD <10 0.03 %
La 379.478 nm % RSD <1.0 0.05 %
Ba 455.403 nm %RSD  <1.0 0.07 %
Ba 493.408 nm %RSD  <1.0 0.04 %
Detection Limits : Axial TI  190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 248 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 12.41 ppb
Zn 213.856 nm 3(sd) 0.91 ppb
Mn 257.610 nm 3(sd) ppb
La 379.478 nm 3(sd) 4.74 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.18 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm <150 ppb 14.22
BEC : Radial (1B X 1000)/(1S-1B) Mn 257.610 nm <45 ppb 6.14
Page 30f 4
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Perkin
For the Better
MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T
C : S.P.S.C ing Service Co.Ltd Date Tested: January 6, 2025
Recommendation Recertification
/Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 6, 2025
Jompol Chatuchak, Bangkok 10900 Date Last Certified: July 4, 2024
User Name: K.Phenpha Viphasthawat Visit Number: 10F 2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 204
Email: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
PinAAcle 900T PTCS14111103 Wiblab V5.1
IAS 900
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Copper N9300183 APR 30 2025
GFAAS Mixed standard N9300244 FEB 28 2025
MG0-042 N101-3000
MG2-045 N101-3002
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Perkin
For the Better
MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025

. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter
D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows
F. Cleaning the Burner Head

G. Cleaning the Nebulizer

H. Cleaning the Drain System
2. AUTOSAMPLE CHECK

A. Sampling and Arm

B. Sampling & Rinse Pump

C. Sample Position & Clean
3. COOLING SYSTEM CHECKS

A. Clean and Change Distill water

B. Themosensor
4. FIAS CHECKS

A. Pump and 5 Port Valve

B. Chemifold and Tubing

C. Power Supply

D. Flow meter and Gas system

, ) WO0-03012875/2025

Perkin

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

Page 2 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE

A. Flame Mode Tests
1. Detector-Linearity with Barium (553.55 nm)

PinAAcle 900T
SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE

7. Flame Interlock Shutdown

Shutdown correct?

8. Flame Sensitivity with Copper (324.75 nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and Stainless stell nebulizer)
Sensitivity > 0.250 Abs. 0.3115 Abs.

(2 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and High sensitivity nebulizer)
Sensitivity > 0.250 Abs. N/A Abs.

Neutral Density Filter 0.2 : 0.2042 Abs. + 5% 0.2029 Abs.
Neutral Density Filter 1.0 : 0.9798 1.0137 Abs.
2. Baseline Noise at 1 Abs with Barium (553.55 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD <0.010 Abs. 0.0016 Abs.
3. AA Baseline with Copper (Cu 324.75 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.001 Abs. 0.0002 Abs.
4. D, Background Compensation (Copper 324.75 nm)
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs 0.0020 Abs.
5. AA-BG Baseline Noise with Copper (324.75 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0002 Abs.
6. AA-BG Baseline Noise with Arsenic (193.70 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0007 Abs.
Page 3 of 6
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Perkin

For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

PinAAcle 900T
SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 250 mL/min
External Flow 100 + 10 mL/min 100 mL/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0012
sD <0.005 Int.Abs 0.0002 Int.Abs.
3. Chromium Characteristic Mass(m,) and Precition (357.87 nm)
(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
mO Results < 7.0 pg/0.0044A-s 5.4 pg/0.0044A-s
Precision < 2.0% 1.15 %
4. Copper Characteristic Mass(m,) and Zeeman Ratio (324.75 nm)
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)
m0 Results < 16.5 pg/0.0044A-s 14.4 pg/0.0044A-s
Zeeman Ratio 0.52 + 0.04 0.542
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Perkin

For the Retter

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025

Remarks :
- Neutral Density Filter refer to data sheet

- Zeeman Ratio = Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

=0.1635/0.1635+0.1378

0.542

This is to certify that the above tests have been perfomed and the configuration tested

meets

I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standrd terms and condition of sale,

including warranty terms.
Service Departmey PérkinElmer Ltd.
) 0
OWhT WIUPA)N

( Wiphan Promlumda )

Customer Service Engineer:

Service Engineer
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