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MEAIUREMEN
MARUFACTURER

I MUNER.
CEONDITION WS- RECEIVED
CUSTORTR

RECTIVED DATE
MRERSU REREN T DATE
ISSUE DATE

ENVIRCINMENTAL CONIHTIONS: e stonand tawry
AR ta &

TABULATIIN OF RESULTS:

THIS CERTIFICATE REFORT LCED FLULL LINLE: ISSION FOR REPROE
1 FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Ce""'“'f,;‘;f F e

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.078/2566

Condition As-Received: Used Item

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
(50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humidity: *
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1011 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by : ~ Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[V] Attapol Panurach

l.ﬂﬂ?l'li‘bjﬂ‘n.lq&l

Canéirustion of Cartificste of Calibratien Numibe: COF.045-57 Pagr

v t e vy e e
3.
sy
i % e
e ! bt .
— | Tempernae | B weter | ap ornie Standand Flow |
Plats | T [
=i &= mmig "o 5
4 1) 5
*#*Erd of Cerehicate of Callation==*
la
Cert.No.: 24P1252
Page: 2 of 2
Result of calibrati Without Range : 0 inH:O to 36 inH:.0

Scale Interval : 0.1 inH:O ( The Second Estimate )

Increasing Pressure

UUC Indication
Applled Pressure High-port side Low-port side Q Error
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.00 10.00 0.00
12.00 6.00 -6.00 12.00 0.00
14.00 7.00 -7.05 14.05 0.05
16.00 8.00 -8.05 16.05 0.05
18.00 9.00 -9.05 18.05 0.05
20.00 10.00 -10.10 20.10 0.10
22.00 11.00 -11.10 22.10 0.10
24.00 12.00 -12.10 24.10 0.10
26.00 13.00 -13.10 26.10 0.10
28.00 14.00 -14.10 28.10 0.10
30.00 15.00 -15.10 30.10 0.10
32.00 16.00 -16.10 32.10 0.10
34.00 17.05 -17.10 34.15 0.15
35.80 18.00 -18.00 36.00 0.20

The uncertainty of measurement was + 0.11 inH.0
*Ap= High-port side - Low-port side
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
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Cerlificate of Calibration
Cmitaimer Certificate % ; J-AFM-173
Namr LINITEDR ANAL VST ANIFENGINUIRPNG CORSULTANT G0 LTTR Requen N ¢ Reg 2004 | K33
Aalibross i e Lok 31, Nebbamuon Reag, Haegoha, Frakancy, Hamgeok
e

Linit Loder © aliflerasion Decails

Measurement om A Flow Mgk

Maimitaslistn nal Acoeracy - 0 7% of Heding
Modet 1 Dk Ul IR Sermor Mudel

Serial Mumsber FSARSO “emaor Seral Murmber

i VAEEFM.018 2861 Irsstrarment sl - Lsed

Liscation of Calilranay. - LAE 4 AR VELOUITY METER

Calbratian Fasironmen| s Dotails

Tenpesaiune bidy ol %y
Vimmighee 55 SuBH & 20 SRH
Bansetric Piesesre L0ES WP+ 10 WPa
Received D LERETTTR
Calibeation Date © 28 Augast 024

Caliteation Frocedurs b method CFAFM-01 by Comparisoe iechrigue witk Standend Frisary Flow Colfnan

Bebereice Sanilarid Ml Tracetils b @ alibration
Air Flim Waier {alisraor 5 High Mow Sensidynr | Augusi 2023
Tempersure meier ari Orolarm | Mllarch 2015
Presssiure meier LU0 AIDRIKDUmE | R TPA 8 Nervprober 2024
Tribealiliy |
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PHROYVATIVE INSTRUMENT CALIBRATION LAB
IO ATIVE (S TIUMEST O, L TE: HEAD PPl
TLWANME |5 500 SUNTINARGIRS 11 TAMIMIN BANG RAELD,

ANTHOE BUANG PHLSAMUT PRARAN PROVINCE 1950 THAILASNE

TEL: I6600 1 M8l AN (660 K- 310 Ti40

Certificate of Calibration
Custemer Certificare No ¢ 28 TFM-300
Name UNITED ANALYST AND ENGINEERING Reqiiest Na : Reg-2004- 1553
COMNSULTANT COL LT Page: 12
Ao Bl Sl Udomsuk 41, Sukbumyi Road, Bangehak,

Prakarony, Banghok, 1260
Unit Unider Calibration Details

Calibration Parameier Trsperaiur

Instrument Mame Ajr Flrw mates Range Calibention 30 °C s 50 °C
MG st BGE Tpe ol Sener T

AModel Dela Tal D1 Benwur Diamecier (men| 3

Seral Number EEHEAD Calibmtion Piathe (mes) | 49

Besolann B Insiremess Suius o Used

10 Rowmher: r UAK EFMOEES0]

Calibracien Exvironment and Deiails

Temperalne R+
EHiumidicy S5TRH = 15 %WRH
Rieenved Dane T 1S g 2024
Calibrwsed Die 249 Angus 202E

Calihration Procedure terhovemn maihod CP-TI-00 by Comparison with $tasdand Thermmeier

Raference Standard
Dgrial Thermaomgter with Sensor, Marssfacnrer: GINGOGINGO, Model: (51110 RTD 100, 5
THERAHIET, [0 H2-TPM Wheeh wes calibraied on | Mareh 23024, Calibation Camificaie Mo, o QR24-14TE

Tracenhility This Cenificain i tracezhle ne 21 Unit through Qualicy Rebom Co., Lid, NSC-OMSC Accreditamon 3o
Calibamon (1292

Pomte

The repomed sncemainty is based on standard sncenninny mulliplied by the Covenage Faoon =2, providing 4 level of cosfidence

approximanely 95 %

Appreved By : e,
Mr, Nopmdon  Lsangar
Tecknical Manager

Isswe Date o Msmm:“bj
LBNsTRIAIUAN
T sevabn rehnied caly b e e callimied The cerilens dtall bo be repiretiosd o in ), it wriien sl of B busovaliog | s Co, L

-2 Tl 01 Rev 34 e due B30 20




'./' W P G TR
2 e TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES  #ieiie=iEy
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "\?Eﬁ}’
whd, b

TEL. 0-2717-3000-24 FAX. 0-2719-9484 e PEHTE R
CALIBEATION B#E
Regeest e | Bee 2038 Certificate of Calibration  Certficate No.: 24P1367
Page: 10f2
Page
ol
Equipment : Aneroid Barometer
S e T ety - e Manufacturer: Barigo This certificate may not be reproduced other than in full,
g except with the prior written approval of the head of
| Model : 5 Corporate Services 3: Equipment Calibration and Testing Services.
- - Serial No.: -
4 ID No.: UAE.ANV.152/2550
+— Condition As-Received: Used Iltem
— Received Date: 05 April 2024
T —_—— Calibration Date: 22 April 2024
1 l Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

T i Ambient Temperature: (23 * 2) °C
15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

| 1 ! Relative Humidity: (80 &

= v : Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was by direct i method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
i b gl a guidelines.
; Con n of this result of calibration
i | : - === 1.Reference standards instruments :

Endd af Cevilibeair Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.

4.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

6.The certificate is valid only to the item calibrated on date and place of calibration.

7.This Certification is traceable to the i System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan PP g y:
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri
[v/] Attapol Panurach

tenaslununy tenanslumauny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES #icfie=iEy
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '\(/;’;;\'5_ -
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TEL. 0-2717-3000-24 FAX. 0-2719-9484 o Tt

Cert.No.: 24P1367 e

Page: 2 of 2 3 - 3 )
Certificate of Calibration = Certificate No.: 24753
Page: 10f2
Result of calibrati Without adjt Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate ) Equipment : Dial Thermo-Hygrometer
Incve.asing Pressure Manufacturer: Barigo This certificate may not be reproduced other than in full,
Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35 | 1022.10 | 1032.61 except with the prior written approval of the head of
UUC" Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0 Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Error (hPa) 287 | 123 | 013 | 056 [ 126 [ 135 | 210 | -261 Serial No.: =
Decreasing Pressure ID No.: UAE.ANV. 127/2550
Applied Pr hP: a . X . . . . #
pplie res?ure (hPa) 1032.61 | 1021.84 [ 1010.88 | 1000.82 | 990.20 | 979.52 | 968.48 | 957.17 Condition As-Received: Used Item
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) 261 | 184 | -0.88 | 082 | 020 | 048 | 152 | 283 Regaived Dajp: 05 Apy-2024
Calibration Date: 10 April 2024
The uncertainty of measurement was + 0.25 hPa to 18 April 2024
*UUC = Unit Under Calibration Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
The reported uncertainty of measurement was based on a standard uncertainty multiplied Ambient Temperature: (2554 43 _YASG
by a coverage factor & = 2, providing a level of confidence of approximately 95 %. i i
y a coverag providing a lev i pproximately i (50 %20)% 81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260
-00o-
Procedure used: Calibration were using in-house calibrati CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the i System of Unit maintai through:-

-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakiit ji PP ignatory :
Issue Date : 18 April 2024 [ ] Chakrit Waewwanjua

[v]Viporn Tantiyawutti
[ 1Unnopphol Harachai
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Cert. No.: 24H753

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
({9 (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 43 29 1.6
25.0 60.0 60 0.0 1.7
25.0 80.0 78 -2.0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
C) () (°C) (#°C)
20.014 20.0 -0.014 0.72
25.033 25.0 -0.033 0.72
30.010 30.0 -0.010 0.72
35.027 345 -0.527 0.72
40.013 39.5 -0.513 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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CERTIFICATE OF CALIBRATION
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TABLILATHIN OF RESLILTS:

[T A =" United Analyst and Engineering Consultant Co., Ltd.
& "4 3 %ol Udomeuk 41, Sukhumet Aoad Bangchak. Phrakkanong, Bangkok 10260
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MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Equipment : Gas Analyzer (NO2) Model : 42C

Manufacturer : Thermo Electron Corporation Serial Number : 42C-0508011076
Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analyt:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0 0 .00 .00
Level 2 20.00% 100.0 100.9 .89 .89
Level 3 40.00% 200.0 200.5 5 .25
Level 4 60.00% 300.0 300.8 . .27 .27
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl
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=" United Analyst and Engineering Consultant Co., Ltd.
1 2 %0l Udomeuk 41, Sukhurmit Road, Bangehak. Phrakranong. Banghck 10260
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumv® Aoad. Bangchak. Phrakhanong. Bangiok 10260

Tol 0 2763 2828 Fax 0 7763 2500 www. ant.conm E-mait L SulaLCom Tal 0 2763 2828 Fax 0 2763 PH00 www URSCONBURANLCOM E-mail LasSUBRCONEUNALCHm
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 11,2024 Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42C Equipment : Gas Analyzer (NO2, Model : 42i
Manufacturer : Thermo Electron Corporation Serial Number : 0517512001 Manufacturer : Thermo Scientific Serial Number : CM08130002

Standard Gas Concentration

Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Analyzer Display | . o Analyzer _ o,
Reference Value (ppb) (ppb) Difference Error | Percent Error [% Error ] Reference Value (ppb) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 [zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 101.7 170 167 1.67 Level 2 |20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35 Level 3 |40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27 Level 4 |60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 180.00% 200.0 200.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.52
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 oint Gas Test Chart Multi-Point Gas Test Chart ]
450
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : May 7,2025 Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2, Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM19050148 Manufacturer:  Thermo Scientific Serial Number : CM19050149

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer :
Nitric Oxide (NO) 46.77 PPM Model :
Methane (CHa) - PPM Serial Number :
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Thermo Scientific

146i
1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(::’:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.3 0.30 0.10 0.10
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.19
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
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Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer :
Nitric Oxide (NO) 46.77 PPM Model :
Methane (CHa) - PPM Serial Number :
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 06,2026

Thermo Scientific
146i
1180540071

Multi-point gas test data

Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.27
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
450
= 400 4666
5
g 0
T 300 =
g 250
= 200
R
2
£ 100
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
. Calculate by Apprave by
17 e 2024
PPELLES i B A
Page 1o 1 endslumuny



AiTgas Specisly Gaen

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

ation Oarte:  Jul 08, 3031

Coenponert

JTVa=' United Analyst and Engineering Consultant Co., Ltd.
_h: 2 Soi Utomsuk 41, Sukhumwit Aoad, Bangehak. Phrakranong. Bangkok 10260

Tal 0 2763 2828 Fa 0 2763 2800 www, esorm E-mait Lo
MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387061

s Gas C trati Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC

Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHs) = PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Nov062026

Expiration Date :

Multi-point gas test data

',: Reference Value (ppb) Analy?::’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .0 .0 0
o Level 2 00. .7 .7 7 YU
Level 3 0. .7 .7
Level 4 0. -1 -1
4 10 Level 5 400. 400.0 .0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .28
:Acceptable Limit + 5%
o 450 Multi-Point Gas Test Chartl
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 6,2024 Test Date : Sep 6,2024
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO, Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387065 Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387066
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24

:Acceptable Limit + 5%

Multi-Point Gas Test Chart
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Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
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VWA= United Analyst and Engineering Consultant Co., Ltd.
Ar 4 3 ol Udomauk 41, Sushur Aoad, Bangchak. Phmkranong. Bangkok 10260
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[ A =" United Analyst and Engineering Consultant Co., Ltd.
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MULTI-POINT GAS TEST REPORT

Test Date : May 15,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387067

s Gas i trati Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date :

Jun 24,2024

Multi-point gas test data

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 9 . Kl .9
Level 2 20.00% .| . . .7 .7/
Level 3 40.00% .| . 3 4 .4
Level 4 60.00% .| . 3 .3 .3
Level 5 @)% 400, . . 0! .0
Remark : Measuring Range 500.0 ppb Average Difference (%; .4
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart I
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CERTIFICATE OF ANALYSIS
: EPA PROTOCOL STANDARD

Grade of Prod

THAILANLY

3
COE ND NOK S02 BALN

Expiration Date: Jul 08, 2031

ANALYTICAL RESULTS
Gt it Requestad Actual Protocol Total

Conceniration Gonoontration Method Unce

CALIBEATION STANDARIYS

Lai 1D Cencentration

Uncerfaingy Expiration Dt

T D%

ANALYTICAL EQUIPN
Analytical Principle

S LY | B L
Approved for Release Page 1081
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MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778111

s Gas i trati Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHs) = PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analyx(:;bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .| .01 .0
Level 2 20.00% . .9 .8 .8
Level 3 40.00% .9 4 .4
Level 4 60.00% .7 . 2. .2
Level 5 80.00% . .0 .0 .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (% .3
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumwvit, Bangne, Bangkok 10260  Tel, 05 1-454-TH04,0-1399-0460

Calibration Certificate

lsswad by : Calibration & Test Section | Messcrofogical Instruments. Bureau

Duate of Tssse 16 April &2d
Page af 2
Obpect : Waather Sahon
Manulaciurer Med One ins 1
Moda No 4 Dtz Logger AGEA Wired Sansor o348
Mig Coda Daia Log KATIG Wind Sarsar NE2E
Cushomar L
87 Sol Udomeuk 41, Sukhurmil R
Bangehak, Prakanong, Banghok 10260,
Cafibration Condiion : Temperatura 251 °C Baromed 10432 hPa

MATIONAL STANDARD WIND TLUNHNEL Th Anemomaler G42 SN &
HOOK GAGE NO 1425 Wind Aloft Pl
WAET. Tesl Referance er 71241460
Lirasonic Anemometsr Model DA-B50-3TV (sensor TR-GOMH)

Saral Nurmber 110730029 {sansar 120E2E5EE)

JAPAN QUALITY ASSURANCE ORGANI

[ el Bl
L umElununu

“HallStantard | nstrument

Callbreased by : L\‘Dﬁf@fé\.,

M. Watel pol Sushwat

Wechanical Emgineer I




THAI METEOROLOGICAL DEPARTMENT

4333 Sukhumvyil, Bangna, Bangkok 10260 Tel, 081-454-T804,0-2399- D460

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4333 Sukhumvit, Bangna, Bonghok 10260 Tel, 08 1-454-2504.0-2395-0460

bssued by :  Calibration & Tes? Section @ Matecrological nsiruments Bureau

The Result of Calibration Dwicof sue 11 Agril, 2024 Comificstion Mo, 173734
Centification Mo. 1T6/24 Page : 1 of 2
115 April, 2024 Page : 2 af 2
Standard HOOK GAGE NG, 1423 TESTED ANEMOMETER Qbject Wind spacd and wind diecian
Uttrssonie Anempmseler | Pressre | Vacamm | Fresiee W elaity Correction
mivee intles | irches P miser miver Manufaciunar ; Sensoe i YOLING
100 - = - 1.00 €00 Basic Dasalogger : NRG
102 - - - 103 101 Type ! Sensor ¢ 9103-5 Basic Dalslopper © LRZ0
00 ¥ = * 105 .05
700 - B . 708 109 Serial No. Eenzoe : 20505 Basic Datalogger : 30017844
.03 & = = anl .09
1ai . . - [TRE] .02 Customaer : Urited Analyst and Enginsering Cansullam Ca, Lid.
13401 - - - 1316 0,15 B1 Sl Udcmsuk 41, Sukharrvil Road,
1501 - i - 15.20 .19 Bangchak, Prakanong, Bangkok 10260,
ITa2 L . - 1714 1,12
w02 - = - 0.6 .14 Calibraion Condition : Temperalure 251 L Baomalric Pressure 1007.8 HPa
Wind Alofi Fiotting Board. NATIOMAL STANDARD WIND TUNMEL
US.DEPARTMENT OF COMMERCE WEATHER BUREAU : Thesmad Anamomater 842 SN 51563
WIND DIRETICN TESTED WIND DIRECTION + HOOK GACE MO 1425 Puct Tube Theodar Friedrichs Typs C800.0000 sarsl G023
0 0 M.LE.T. Test Referenca Numbar TIE41480
a0 a2 : Lilrasanic Anemametar Model DA-850-3TV (sensor TR-G0AH)
180 Sarial Number 110730020 (sensor 1 20620586)
2m JAPAN QUALITY ASSURAMCE WT!QN

catac v - NoHhempol_ m,é

Adr, Waschampol Subwat

Calibrated by : MQ\TTB\

Mir. Watchampol Subaat

Mechanicul Engiseer Mechamical Emgineer

THAI METEOROLOGICAL DEPARTMENT THAI METEOROLOGICAL DEPARTMENT
4353 Sukhanvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2309-0460 43538 Sukhumvit, Bangan, Banghok 10268 Tel, 081-454-2804,0-2399-1469

Calibration Certificate

The Result of Calibration

Certification No. 173124 lssued by : Cabbration & Test Saction ; Metearologizal Instruments Bureau
11 April, 2024 Page : 2 of 2 Daeaflssse 11 Apeil, 2024 Certification Na. 174724
Standard HODK GAGE NO. 1425 TESTED ANEMOMETER Page : 1 of 2
Ulkrmunic Anemometer | Fressuro | Vacwnm | Prewe Velnelty Carvection
misec inches | inches hPa miser miEce Object : Wind speed and wind direction
100 - - E [ 00
0 y 5 - 298 oo Marfactuer @ Sensar 1 YOUNG
5.00 - = E 502 02 Basic Datslogger i NRG
104 2 = 5 699 [T Typa | Senscr ; 05103-5 Basic Dalslogger : LRz0
002 - . . 895 (X
1o - - - L] 0.02 Serial Mo Santor | 79424 Basic Datelogger : 309019236
13.01 - - . 1295 0%
1501 . - - 1505 0.4 Customar United Anatys and Engneanng Consultand Co. Lid.
17.02 - - - 1700 o 81 Spi Udormsaiik 41, Sukhuire Raad,
2002 & - - 026 1,24 Bangchak, Prakarang. Banghok 10260
Wing Aaft Plotting Board. Calibealion Condition : Temperature 251 "C  Barometic Pressure 10133 hPa
US.DEFARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION NATIOMAL STANDARD WIND TUMNEL -
L] o : Tharmal Anemomesar 642 SN §1563
800 an + HOOK GAGE NO 1426 Fhiat Tubae Theodor Fredrichs Type 0S00.0000 sarial 3023
1800 180 M.LS.T, Test Refarence Mumbar 731241460
21,0 : Ulirasanic Anemgmster Mot DA-B50-3TV (sensor TR-GOAH)
Sarial Mumbar 110730020 1ww1206295&6]
Calibrsiod by : JAPAN QUALITY ASSURANCE CRGANIZATION V‘“ B ;’r‘\\
Nibrespet- Vi
Mr, Wascharapol Subrwat Calibrated by : Gy

Mechanieal Englacer Mr. Watcharapel Snbuml M. l’lmﬂ I’nnmll

Mechanical Engincer \




THAI METEOROLOGICAL DEPARTMENT
@ 4353 Sukhamvit, Bamgna, Bangkok 10260 Tl 031-450-2804 0-1309-0469

The Resuit of Calibration

Certification No. 17424

11 Apeil, 2004 Page : 2 of 2
Stamilard HOOK GAGE NOL 1428 TESTED ANEMOMETER
Ultrmunic Anemameier | Presun | Yacumm | Fresne Vielacity Correctian
LS inchas | imches hPa ke miser
1.00 o - E P L AL
e = = - 1o o0z
500 = = = 498 anz
T4 - - - 102 1Lk
02 = = & BS54 .08
(NE:1] = o7 - 10.98 LEE]
1300 = - - 12.96 005
1501 = = 3 15.00 o0l
17z = ¥ = M -0.02
oz = - = 20.10 <08
Wind Aalt Pigiling Board.
US.DEFARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
0 o

0.0 o

180.0 182

o

Calibeased by : 12; L

Wi Waicharapol Subwa
Mechanical Engineer

FTHAL METEOROLOGICAL DEPARTMENT

4333 Bukhumvit, Bangna, Bamgkok 10260 Tel. 051-454-2804,0-2399-D468

The Result of Calibration

Cenification Mo, 11924

13 March, 2024 Page : 3 of §
Standard HOOK GAGE MO, 1415 TESTED ANEMOMETER
Uiltrassnie Ansmametir | Fresure | Vacamm| Vilocity Vidacity Correctios
e b0 | melas0o | b e [
100 e = = 10 oo
i : = = 0 L3
5.00 = 2 = 54 Q00
.04 L - . T LEC
9.02 - - . L) 01z
1.0z i # ] 1.4 LR
1301 T = = 130 0m
1501 = = = 14y 11
1T - - . 1.0 ooz
a0z - £ = FL o2
‘Wind Alafl Plotting Board.
U5 DEFARTMENT OF COMMERCE WEATHER BUREALI
WiKD DIRETION TESTED WiIND DIRECTION
o o
a0 0
180 180
awn

Calibmied by ! thﬂrmfd'-_

Mr. Watcharmpal Sabwnt
Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT
4353 Bukbumvit, Bangng, Banghok 10260 Tel. DB1-454-201M,0-2399-0465

Calibration Certificate

lsswed by : Calbeation & Teslt 3action ! Meteorological Instruments Bursau

Date of lssse 13 March, 2024 Cestification Mo, | 1924
Page : | of §
Cnject ; Wind Spesd & Wind Direction Dala Logger
Manuaciimer SCARLETITECH
Type WL
Mg Code ‘Wirefass Recever 211100041
Wind Sensor 2111070041
Customes ¢ Uinitedt Anarlysd and Enginenring Congutant Co,, Lid,

B1 Soi Udomsuk 41, Sulhurmei Road,
Bangehk, Prakarong, Bangkek 10260

Calibration Condilion © Temparature 261 "0 Baromatric Pressure 1108 hPa

MATIONAL STANDARD WIND TUNNEL Wing Algft Fiotling Bosrd
Micomanpeater  Theodor Friggrichs FODN4 Senal Mo, 8310018 - HOOK GAGE NO 1425

KA1&T. Test Reference Mumber 731241460 Slanclard vekooy 8 20 - 30 misac
: Ukrasonic Aremameies Modal Da-E80-3Ty {sensor TR-B0AH)
Sarial Number 110730029 {sensor 1 20820606)

JAPAN QUALITY ASSURANCE ORGANZATION + Blarclard Yislocity @l O - 20 mises

STANDARD THERMOMETER : Theadof Friadiich | Dry No8390me Wil o, 833884
¢ imsin, tesio B45 Sarial No. DOS4B0ST - Thermaschneider Mo 818802
STANDARD BARCMETER + Digkal Barermeler Vaisala Typs i N1220015
g /"BTQHFI Barornetal Vaisala ng{;@%‘
Caliornied by : igngd : 3 B

Bdr. Wiicharapol Subwut
Megchanical Engineor

THAS METFOROLOGICAL DEPARTMENT

4333 Sukbumvit, Bangms, Banghek (0260 Tel, 08 1-454-2004,0-1599-0455

The Result of Calibration

Certification No. 11924

13 March, 3024 Fage : 3 ol §
Standerd Barometer Tested Barometer Cormaction
Pressum Prossurs msar
00859 1008 058
100845 ) ads
108010 giili] o0
0084 01 A06
WrAS LR a4e
100184 Wiz A6
109208 "z Qe
1093 2 a1
Lk RE] LiiE] L8 ]:3
105288 LILE] 445
W20 Ll o
TovdA4 M 056
01381 14 LRl
LaE R 1014 o
11596 Ll L 04
Ll e 106 03
NS84 1018 038
523 10is 0z
2. 1013 anz
AR 1014 Oar

Avarags
Calibrated by : N‘Qﬂ"‘ﬂ"k‘
Mr. Wincharapol Subwat

Mechanical Engiseer

wenanslumun



THAS METEOROLOGICAL DEPARTMENT

4353 Sukhwmybt, Bangna, Banghok 10260 Tel. 081-154-2804 0-2509-0459

The Result of Calibration

Centificaton No. 119724

13 March, 2024 Puge td of §
Standard Barometer Tasind Barormainr Correction
Pressure Frassuna mmHg
T35 T 025
TBT.AS TET 015
TET.B4 -] A3
ez TER L1
TER.G 58 al=:]
TR AL =a =105
- AL =8 an
TEG.BE TED Rl
TE8.85 TED 05
5873 e 02T
TER.0E TED 4
601 6D a4
TRLA2 T 155
TELTa T 4.3
rexaa TE2 ans
T2 82 034
TeLra B2 a4
TE1.&8 [ 048
TET D S
TEL.26 TED om
Average

Calibrmest by : Ndz‘ﬂvrk

M. Watcharapl Subwai

Mecharicn] Enginoer

tenanslairauny

THAT METFOROLOGICAL PEPARTMENT
4353 Sukbusavit, Bangus, Bangkok 10260 Tel, U81-454-2604,0-2399-0469

Calibration Certificate

lasuad By - Calibration & Test Saction © Meleomiogical Instruments Bunesu

Dhate of lssue 22 February, 124 Cortification o, (9R24
Page : | of §
Object ; Wind Spesad & Wind Dirsclion [ata Logger
Manutaciurer SCARLETTECH
Tvge : WL-21
Mg Code : Wirakaas Feceier 1 IDR00S2
Wind Sersor 1110702
Customar - Lintted Analyst and Engineering Consullant Cao. Lid.

B1 Sol Lidomauk 41, Sukhumvil Road,
Bangehak, Prakanong, Bangkox 10260
GCalibration Condition ; Temperature 251 ° 0 Baromelnc Pressuis 10085 nPa

NATIONAL STANDARD WIND TUNMNEL = Wind Aloft Fiohing Board
i Micromanometer  Theodor Friedrichs PO Serial Mo 310118 1 HOOK GAGE NO 1426
N.LET, Test Referance Mumber 731241480 - Sangand Velotily gl 20 - 30 misec
Likrasanic Anemomeier Moisl A-E50-3TV Isansor TR-G0AH)
Sertal Mumiber 110730029 {sensor 120620686)
JARAN QUALITY ASSURANCE ORGANIZATION + Btandard Valochy @ 0 - 20 misss
STANDARD THERMOMETER : Theadar Friadrich : Dry Ko BIS0GE Wet Mo, 836384

R0, %k B45 Serisl Mo, CZB4EDST  ; Thermoschaeider Ro. 318807
STANDARD BAROMETER : Digital Baromates Vaiseia Type PTEZ) Mo V1220015
/:/—rgﬁ*alrumla’\lsuaam T@m
Calibraied by : Nsh““r'j\ Si:f: o ATa—
Br, Woichampol Sebam M,

Meckanical Engineer

Calibrated by @ t ﬂ k_

131
S
Calibesced by : [\{ﬁh‘ﬁ!‘ﬂ\ Gl
I

THAS METFOROLOGICAL DEPARTMENT

@ 4353 Bukhumvit, Bangnn, Banghok 10266 Tel 051-454-2H04,0-2399-0469

The Result of Calibration

Cerfification No. | 1924

13 Mureh, 2024 Page : S of §
Standard Tespanlirs Seng Feading
Tamp Reading Comeciicn
‘e K- ‘e
451 a5 0.1
w2 ] 0.z
1 15 4

Mir. Watcherapod Subwar
Mechanical Engineer:

lilﬂﬂ'ﬁ‘hiﬂ'wf]ﬂ

THAL METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangnn, Bangkok 10260 Tel, 081-454-2804,1-F1300-046%

The Result of Calibration

Ceification Mo, 9824

22 Febnsry, 2024 Prge i 2 of 5
Standard HOOH GRGE MO, (425 TESTED ANEMOMETER
Ulirasombe Anememeter | Pressire | Vieame| Velodily Velocky Correction
S e (0 | 20 | mime e
1. - - - Lo 0.00
am £ = - a0 a0z
S.00 - - - 50 .00
et 1t - 5 - 70 L
a2 . - - a0 a0
12 . = - 114 o
120 - e = 130 L]
1501 - = = 158 (LM
7o - = * la% 12
o0 - - = 159 012
‘Wind Alof Plofting Board,
USDEFARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TEETED WIND DIRECTION
o (]
] =i
180 180
2 2
=

A
sf"s 0
nasluAIuAN

Mr, Wateharpol Subwai Mﬂk r

Mezhissical Engineer



THAT METEOROLOGICAL DEFPARTMENT

4333 Sukbumnil, Bangea, Bangkok 18060 Tel 06 |-854-1504,8-2309-046%

The Result of Calibration

Certification Mo, 088/24

22 Fehreary, 2024 Page : 3 of 5
Stamilard Barometor Teckled Barometer Contaglion
Priisms Présssiing Ebar
0t0.84 1ot A8
10D 1040 s
W 112 4=
woaT 1z anr
oz 1z 4
01235 Wiz 025
12T W3 4N
101285 iz 85
101352 M4 Q.48
101496 014 o
s 18 Rk
15 0F 106 o2
gkt ] 1016 4.4
158 1ots ass
s 02 A8
0180 0 gl
0r2:05 0m2 file ]
0281 1013 g ik
e 013 b2
101349 1013 (2]
Averags

Calibeated Ty : “B’ﬁw’ro\_

e, Wimeharapo| Sobesit

Mechanical Enginees

THAT METEOROLOGICAL DEPARTMENT

4353 Suklimmnil, Bangna, Banghok 10260 Tel, 08 1-454-1804.0- 25000485

The Result of Calibration

Certification Mo. 098/24

22 February, 2024 Prage 5 of 5
Sinncard Tamparatung Sensor Reading
Temp Puading Comasiion
B e ‘e
5.2 a5 az
a3 k'] a3
158 15 a8

Calibessed by : qu

Mr. Wecharapol Subrwm
Mixchanical Engineer

Lana'ﬁ‘lu'muqu

THAS METEOROLOGICAL DEPARTMENT

4353 Sukhusvit, Bamgna, Banghok 10260 Tel, 081-454-2804 0-2300-8450

The Result of Calibration

Certification No. (6824

11 Febrary, 2024 Page ;4 of §
Standard Baremeter Tesind Baromeier Caractan

Prassurs Prmssune mmHg
TaR19 T8 a1

758,01 e aom

TERS b=} 2048

T58.18 -} oig

reaa s 029

THIZE e 035

THABE ea 036

C-R T80 0z

6030 Bl 020
TEOLES 680 .ER
6180 82 o
TE2.0A w2 o.08

T 56 ma 0

a1.63 m2 a7

1 TeEED 758 fa
- e 40e

TR T3 (AR

TeR.BT ) 333
TEO98 Ten 402

e T 0.8

Average

Calibraied by :
Ar, Witcharpal Subwmt

Meckanieal Enginver

IWNCRCATIVE INSTRURIERT CALIBRATION | AR
UKLV ATIVE INSTRURIERT § 3k LT12 HEAHFR |
U6 MK 20 S0 SUSTINARCR™S | TARMBON BARG KAKDL E—,
AMPHCE BANG PHLLSANTLT PRAKA Y FRUVINCE RIS THA ILAND

L R NS | AR SR | BTG

Certificate of Calibration
Custinver
Nume + UNITED ANALY ST AND ENGINEERING Certificate No : 24-ACT-077
CONSULTANT 0, LT Request No : Req-2024-1138
Address < 1 Soi Udomsuk 41, Sskbersvin Read, Bangchak, Prakasceg.
Bangkok 10260
Unid Under Calisraion Detalls
Measurement item : Acostic Calibrator Class |
Maenficturer CSVAMTEK Rangs ¢ 94, 104 B / |40 Hz
Model 5 35A tastmenem St Used
Serial Number : 7326
n UAEEFML 1042561

Calibration Envireament snd Details

“Vemperazure 1234200

Humidity (50 20 %RH )

Baramesrss Pressure ({13 £ hPa )

Reccivel Diate + 23 May 2024

Califmtion Dt + 30 May 2024

Location of Calihration © LAB | Acoustic

Calibraiion Procechzr  : Inhonse method CP-ACT-02 hased on IEC &0842:201 7 Eleetroscoustics - Sound calibrors

Reference Stamdard Adndel SHerial Number Traceable Diwe Caldhratios
Sound Callbemor SV 154 SR EE| 31 May 2024

THI Maltinseter M3 147TES WIMT 16 ety 2025
Trageahility : This centifiate prowidoes traceability of measurement vo recogaized national standard, and 1o the

realization of the intemational Systemn al Units (210

Moo
The repomed urcertainty is based on standand uncertsinty multiplied by the Coverage Factor k=2, providieg a bevel of confidence

appraximately 95 %,
Calibrated By - we Approved Iy @ i
M, Noppadon  Lusmgar Medr. Pacie Machavorm
Service Calibration Engineer Calibration Engineer Supervisar
Iswme Dake : 30 Wiy 2024

i et et et e SOOI IR

FRATIRACT-0 v 21 huansm chtull /B2




ESNOAATIVE INSTRUMENT CAI FRRATION | AR
PN AT TR MENT C0 LTI ISR (e L
T U OO EL S0 SUNTISAKDRYS |1 TARBIN HANU RALDS,

AR 1A FHILT SRS T PR AKA R RO ICT 53348 TTLAILASID

THL: (B2 RS-0 FAN: 21671

- T
AL LABORATY
Ao TR

Page 20l 2

Certificate No : 24-ACT-077

Request Mo : Beq-NH-1138
Sound pressure bevel Calibration Resalts 1 Withou Adjusiment
Calibration Range Whitiowt Adjusiment [dB) Adjustment 4Bl Uncertainty | Acosptance limi
i Meisused  |Devisted valse | Measred | Deviated value | (= dl) Clas | { b B
Oaf dER /10N 12 23113 0T - x LR E] 05
114 dis 7 1000 He 11330 020 = = [N E] a2
Frequency of Sousd pressure lew]
Calibration Rasge ‘Without Adjustmend Ad]estment Umbertainty | Acceplance Emil
(k) Measured (Hz) | Deviated value | Messired {12 | Devisted valse 1k %) Class | {2 %l
4 R HHNE HE .00 0,00 - 3 ool (L1
FE4 a7 10N He pLLErtEl) o - - LY i
Ttah Harmnonic Distortion plas Notse of Soand pressure bevel (THIN 55)
Callbratinn Range Without Adjustnent it
iHz} Measured (%) Measured (%) i+ %] Class 1 (2 %)
4 dB 1000 He 0o = 040 .5
114 dB f 1000 He 018 = 040 2.5
Note :
Maniomm-permitted
. Unscertainty of measurensent
Sound pressure level ;15 dB
Frédqiene TR
Tictal distortion-+noise LR
- Apepiasco bk wan LSRR I01T Clus |
= Thee i resslisonclide e it or proseass comechen
- The calitraios rowallu el nde (6 FACTTEEORE VT COMTecEnn
End of Calibration

[
Thee vesusis sedased oyt e ot ibrend. Tow oerifirste sha§ ol be scpmouend v in uummnmn‘ulmhln'JUqu

FATIR-ACT-012 el D Sutmi

ARSI A LIV T IRSTRRIBIE R AL 1R TIOR | AR
I AT IS TRUAAEST 0L, | TE DA L 0 L

TN MK E3, SO SUNEIARRS 1 AN LA =

Certificiic Mo M-SLM-I2R
Beques Mo Rog 20041447
1. Irdication at the calibration check freguency
o £ Nl Belers Adjusi Alter Adjesi AceEplance
USCERTAINTY
FAST/A73T:130 Lavel (R4 ERR i R Limii Reuali
Calibrator Sening (aK; Ly e AdBE [EL] LRE L] {=dnp
1000 iz 114 10 (ER &R Lo (5T] L L] (5] Pass
Hoie Abwclig pmekivay was esah¥shed by the use of Sound Calibraie Frand SVANTER, Model 5V 154 5% 53079
2. Self-generated naise, Micraphiong installed
WUT Betring.
FAST %1 | il
WUC Weighilag g
A 8 i
3. Seff-generated noise, Microphone replaced by the slectrcal input signal device
WL Betring
Musaured UNCERTAINTY
FAST B
UL Wiekghsing ftny [+ dB)
A m3 [
€ ma nin
F) i i
4. Acoustic signal test of freguency walghtings {Without Windsoreen|
Ieviation Bram varisus Froguemey e i
VL ataing UNCERTAINTY
Weighting Rrspees curve it
Resuly
FAST /17118 & o) £
o
ST Senting (] fun} i e
125 Hx Bl ol L) 14 Puss
(LT an (1] (7 i) 1 Fass
o b [T s L i) 18 Pas
B He i K] bl o L] Fassl

Aased pab (e the prs cotbra. The corotican sl s b roptend i

-isnaslumIuAl

EWREAATIVE INSTRUNIT R AL IIEATIEN | AN

[

ATTVE R TRE

LT BT

ERE S0 S RIS AR 1] TN

T IANE R AT

ASEFNLIE 1A% PHLE S84 ]

RAN PRI N TR A

Certificate of Calibration
Cusbamer
Mame LHATED ARALYST ANDH ENGNEERIG CONSULTANT COLLTI Curlilicais Na: 135LM-2E
Aikdress 1 Soa U idoresnk 41, Sukhurrn Ricd, Bangehek, Pralomong, Banghok Hegut Mo o Huog-2004-1447

R
Ui U nder Calibraiien eisils
Sound Level Meter

lemmenarem ilem Migrophore Clms - 2

[ Larsan Davis Mcraphare Miskel

Mbode] Lat2 Murophens SN 135075
Berml Muriber ALLE S A Proamplifier Model - FUAME TN
Iy LUAEEFM.| 113565 Preamplifir 5N - 071560
FResslatben wi dn Irawrairemi Sighs  Veed:

Al aeian Eaveroamim and Ditads
Teesperaiurg BEYFEIT
Ihinsility SRS £ 0 SRH
Banmesk: Prevars 10 b= 10 s
Reeveived Do

W afibrated Lo

| dudy 3024
0y 214

Calibration Priodur sy raethead €151 M0 Based on GUC 816730 0 2000 Blecnmacrticn = Sl level maers - Pary 8 Perindic tess

Lot iof Clbeamian Lah Acraric
Releresce Sandard
It Bramd Mokl BN e cabbemon Trecchaliny
Stanabind Mcrapteing LRAS AUAN 15378 20 A 2034 GRas
Mhubifreygeency Cablsner s Chstcal EFANKR S 20 uly DRE =1
Ak Ciererame Hvarick Svaredlil (L]} & Crctaber 204 W Elutric

Nin

The: repuaried movensingy is haosd oo gurded secernsiogy sobtipled by dee Coverage Faowe b = 2 providing o Sevel of conliderce spproninnety 33 %

Calibeated By Tl Approved By | a1

e P

M. Meygaiken L Atbarrom

Sipruice Calfaration Enginser Cabbration Enginoer Sapervisor

[EITE o Jaly M

.
Thh rex b otz cmnly it ivem ool The: corificas: shull i b sepepdnced sxcepcin fall -.lm-nm.w-dmﬂﬂﬂﬁhnququ

PV TR SL | R

TR A TIVE ENSTHLAERT C AL IRRATION [ AR

IS ATIVE INSTRENENY C5 . L

B AL TR

T NN I, SR T TR

11 EARITS BAG A

Wi B

FRARLT FRAKAN B

ACEMEBITED

i e Ll Bl s i

AL 4 FAN: T 1M1 Py
AL 91
Tags | 37
Cestifiste Mo FSLM-2IE
Mexpags, Mo e Mizd- 1447
5. Electrical signal test of froquency wesghtings, Wieighting network respons with relative to 1 kHz
UL Serting Ibev atine frem varisus Frequemey Atceptance
UNCERTAINTY
FAST/37-13% Wetghtiig Respase curie Limin Fewli
STk Setting Al (Rl 148 I+ dE o+ B}
R i (1] 2n Pas
125 He Al ol L (K] Pas
250 Hz on o [ £} Fam
00 Ha o o L (K] Pam
[ (i o oo (3] 14 Pass
T e nt ot LY a0 Pain
A |2 nn ar LY i Bn
RO i oo i 0 P
el e i) e 4l +% <INF. Fase
6. Frequency and time weghtings at 1kkz
VLA Sening TR Messured Aceeplance
LHCERTAINTY
FAST/ X7-138 HEF e ERR e Result
LU Wekghiiing A ARy (] i+ dl) {2 Ry
A 1R8] ] a0 nH Fass
e 14 rian LT 02 o Fass
- 1 s i 0 Pasi
WAL Setsing 10 Massured Ascapiance
UNCERTAINTY
110 A WEF ve [ Limi [
VLA Thne Respane (CL] 1y cany 4 Em 1+ dmy
Fam 11a.m 140 oo win Pami
Sliw 1 1an wo a2 i Pt
ey [IEX ] 140 g (811} Passd

The b skl by 41 b b bl The ictiledic i i b inpandael e o Tl idumd i

o BNETIAUAN

FT B R CH i i ST



NN TIVE NS TIRUMENT UALEDIATION EARK PSSO ATIVE INSTRLSENT CA] IHRATION | AR

FEac [ TOE [ 1WA
T 10 M 1T, S S T AKA 1 T AN A G oA, i S S AR 1 TSI BAR KA B P R R
ANLEHIL] SARITT PRLAK AN PRIFVISL B I AN AR PULESAAILT PRAK AN FRUIVINE T 8840 THARLAN B i BuTarriiel Bumrguanss i
] IAK >l VUL TR | AR T T =
[ Lk Ceniticak M 155183258
Npaem B Ry 2604-1847 Roquesl B [N T
7. Leng Tenm Stability
UL Ssiing Msiiril P 9. Level linearity including the level range control
. 7 UNCERTAISTY UL Seti =D Messured Asweptance
FAST /A 30130 [UTS Limmii Hasuli 2l INCERTAIN
FAST A R = Hesul
ST Seting L n (= dn) Er vLe (1] Limi
. . *
) — WL ikange i) Iy (1] { i} [+di)
aaon aun 2l ' Fan
Firal 140 i 30 =
" an o
Dieviaied nn s a0 Pesi. ! 140 o Li Fass
&, Level linearity on the reference leved range ST BT PESPEASE
N ety sTo x A
U Setting Anlicipated [r— Liridede il e [T
UNCERTAINTY AFITr e B
o S rwre = S AS T30 Tanvhurt el (R EHE Limait et
Tinse B (L] (Ll dH gl il LR
fan) B ki + i) i = = i L L. L
Ll (E1] [ s o i 1350 ao i Vaws
1sm 154 1sn i Pam Fast 3 1isn (1t & ] £ ]
(E2 1= 1m0 i T Pa as nEn (1] 41 18,50 Pusa
12400 124 tan en [N} PFas 200 1R6 (b K3 41 1 Pass
Alir n
e e iian an T Pass ] e (T A1l 410,50
Tiad 1 (K] P 2m 10 mn nn (¥ Pau
i 1 s . Ly L SEL 1 (LT i L] Pasy
e 1 inad an (8] P P nn +15, 5.0 Puss
wm - e 4l Le [
“m o aiy ai i Pas 11. Poak C Sound |evel
LAl L] =y Aal 1 [ WU Heising Aatiipsted irzarnd Arcrptancs
e ENCERTAINTY
L £l iR al Fans FAST /C/93-142 REF LULN EHR Limin ol
L TR Al (1] Pass. ST santing (1) (18 Ay §ading {adm
i 1 1 L ol cycie 1374 1369 4430 i Pas
s i N i Piss Pasiive Balf cyite (£17] 182 n Pais
Bat v &
1% . Pass Negerive haif eyl Likd 132 430 xa P
wan £ my ay il Fass
shaw i £y ui (8] Puss
e - g na & Fass
e u 440 ni i Faw
10 ”» ELE] (L] (B Pas
i i 14 B4 1 Pam

T smsal selad i b B vt calbeaicd 11

s ABRATTUATUAN e et e e e e e« DAV AU

P TR L LAY B 88 s it 400

ALV SLU A s ke 5 634

THRATYA TEVE D5 TSRS T O AL RIILA TN L ATy UK A TIVT IS TRLIMIER | AL TRRA IO LA

IBTCA | IVE ISSTRLSIEST 10 LELS AEA AT ISSTRUMES T T L I AT T

T R 1 S AL S TIGRRA |  TARIES = LM MITHE 0T, 5011 S A RN || TSRS (AN EAL,

AR AR PRIV I T IASHS PR SARITT IRLARAS FHITY I | ik

Cemificain b Cerificaic No T-ELAEIIE
Regued Mo Raquast Mo Ty I3 44T
12. Overload indication
VL Satting Mrssured Accrptance Theciskan Rl lisr Stasesients of Conbarsily
USTEHTAINTY
FAST /A 3T-138 (it Limit Heuill The 3tantand docskon sl smpoyid 31 B oo a1 casormaty b b callbiatinns ssiad ) ail be mpidicd msmg HLAL 68 082001, Gakdchnes oo she
presg— P i e Rt Ciephmarr # ik Speradica m flewing Fig sl srmmsmis
s - Fhe sezssrmrmt reskk pin e ruparsdel nmcerusimy with 3 97 coverape pdubin uovs idie fhs Badi
Prsitig aec-hall cycie 1524
- Patn - T rmisirinrnd rivnh was wihio e lrwd. Hwrvcr. o porrion o e exgambe mcrmianty of st o 94"« sncd e
Hepative onchalicyele l2s
e ) e 1i e Fadl < T rmvataseonce vesad wasons of (ke bowt Bhrames o puttes of e Fupradol urconsten i e o 47 1 wifien the el
Fall - The smsssmssraset tes T el et i 8 5 v prebeay e 4 e
13. High Lowel Stablity
UL Setting Mleasir, Averplanee
UNCERTAINTY 'I
FAST F AT (T (= el i o Uppar liii
=0 e 4 + i) 14 1 .
siting (dmi i i+ dBy - | -
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Malntenance provides factory recommended serdce for your analylical
Syslems o assure reliable oparation and the eccuracy of your results.

Delivered by highly trained and certified servce engineers using genuine Agilent parts and
suppiies, Agilent Praventive haintenance prowdes everything you need 1o reduce unplanned
diownitime and keep your Syslams cperaling al ther peak. This checklist will be complated at the
end of the service snd provided to you &3 & record of the installation

Neote: Whila non-cument production A8 instrument and or Beoessary models are not covered
specifically in this document it can be used as a basic reference.

For more information about Agilent Technoko@es serices plase visit our web site using the
following URL  hitpy fwww.agilent.com/sen-us/sarvices

Introduction

Customer Information

1 Customers should provide all necessary opesating supplies upon request of the engineer

2 Acustomer representative should be available 1o the engineer while perfarming the preventive
maintenancs procaduras.

3 Any parts, not included in the Pars Lists section of this document, ere not part of the
recommended Preventive Maintenance service, nor arg they inchuded in the price of this
sarvice.

4 |fa systemn requires the use of extra or speciel procedures andfor parts for the meintznance
saryice, then thess must be ordered separately and charged &5 a repair, which may incur
acditional costs,

Prweon: 10,00, |emsed: Mowemier 2027

o Agien) Techislogees Inc. 2027 %

e
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Instrument Presentive Maintenance Checklist
Instrument Maintenance

System Information

O Chack this bow if an instrement configuration report is attached instead of sompleting the
tisble,

InstrumentSystem NamesnddD | 94075 RS

e i PR s e ]

Inetrurnest System Site

Location - | Uwited F\m"f:‘ ana E“T“u"“'ﬁ Consuiamt

 List the Serial Numbers of each i
1 (G samn | T OAED00Y

Revimior: TO.00. hgwember

& aghen| Technologes, inc. 2021 e .;-i- Agilmt
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Instrurment Preventive Maintanance Checklist

Important Customer Web Links

+ For more information about Agifent Technologies sendzes, please visit our website using the
following URL: htp/ fwww.agilent.comien-us/ products/croselab-mstrurment-sendces/service-
repair

¢ Toaccess Agient University, visit httoo fwwneegilent. comyorosslabuniversitys to learm aboul
treining options, which include anling, dassnoom and onsie delivery.
A training specialist can work directly with you to help determing your best aptions,

# A uselul Aplant Resource Center wab page |3 avallable, which includes shor videos on
maintenance, quick ists of censurmables Tor new instruments, and other valueble information.
Chack out the Resource Page hare: hitps:/ wenw.agilent. comyen-usragilentrasources

»  Mead iechnical support, FADS, supples? — visit our Suppont Home page at
hitpzfwanw aglent comyisearch/suppart

= [(Getanswers, Share insghts, Budd connections:
Jein the Agilent Commumity at bitps:/Y community.agilent comfwelcome

Service Engineer's Responsibilities

« Contact the custormer and ensure that all neceszary supplies ere avallable bafore the
preventive maintenance wsit

= Confirm the ability of the instrement 1o defver continued safe oparation s established via the
Agllent A safe aperation fiow charl. (Refer directly to the A& S5/240¢ 280 Preventive
Maintenance Scope of Work to make this decision )

« Only select those pages that relata to the system of modie being seniced,
» Complete ernpty fiesds with the relevant information
#  Cormplate the relevant checkboxes in the checkdist using aither a “° or tck mark "

= Check "Section nol applicable” check boses to indicate sendcesMasks not delivared, g5
approgriate

= Complate the Preventive Maintenance senvice in the crder of the tasks ksted,
» Complete the Sarvice Review section together with the custormer

« Complete the fields for page numbers at the foot of each selected page

= Complete the total number of pages field in the Senice Completion section

« Ask the customer ta sign the Service Completion e=ction including the customears and your
signatura.

This information is subject to change without notice

Remsion 10.00, Isguid. Rowemita 2001

& Agilent Techrologies ine. 2031
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Instiumant Preventive Maintenance Checkdist

0 ngilart Aa safe operation Now chart inspections [t determine if the PR can be performed).

NOTE: If by following the low cliart the instrument is deemed to be unsafe for continned
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued,

ﬁ Discuss any specfic issues with the customer before starting.

O For HF sppication systems, If standaed sample mtroduction systern was not installed, ask
the customer to install it #%

W Review the instrument logboak for recorded problems and comments.
d Sawe instrument conrol settings before starting the procedure
ri] Perfanm a general nspection of the systern for cleanliness.

Check for proper installation of parls, assemblies, sensors eto.

El Check systam for required installation of components, settings s defined by curent
Service Notes

Check for raguired firmwere updates and verify with customens if they would like them
inztalled

Ei Use SWD to perform a Full Wavelength Scan for Cu HCL - “As found test. 1"
d Perform a Basic Cu ABS test - *As found tes)_2°

Print the Details page or sereen captures of the test results and attach to the end of this
checklist

Reeeagion 10000, bemped: Novermber 2021 N
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Instrurment Preveniive Maintenanoe Checklist
Preventive Maintenance Procedures

FLAME SYSTEM section
B Section ot spplicabie
Electranic components
d Rewiew and confim instrurment configuration data in SVD

El Confirm power supply voltages using the SYD Power Supply diagnastic.
@ For Dugl Beam nstruments - Cenfirm RBC frequency using the SYD RBC frequency
diagnostic.

é‘ Check the burner adjuster contrals for comglete and fiee mawernent. I the burner adjuster
reeds lubrication, use Molykote 327 or mneral-bazed molybdenurm disulphide greass,
d Run EVD lesis io exercise all motor drives over the full range of thei travel:

Monochrometor drive
Slit drive:
Lamp selector

O ABA

Optics components

IZII Check that external optical surfaces are clean — Clean of replece as required,
& Use SVD and cerform Mano Wavelength Comrestion,

ﬂ LIge S0 and perform Skt Calibration.

B Lse SVD and perform Grating Squareness Disgnastic.

@ Use SYD and perform Zero Order Dffsat/Mano Camection,

ﬁ Use SWD and perform Wawelength Repeatshility:

ﬁ Phnysicaly inspect sebected HC lempe {customer to supply per their choice) and measune
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

Chack that the signal energy of the D2 and HC iamps track properly, Adviss custorner it
their D2 lamp is showing emisson degradation due 1o Bge.

Peerasiom 1000 Issed: November 2021
o |
o |

& bt Tacheologes, e 2071 LWy e
~#.z Agilent
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Instrumant Preventive Mainienance Checklist

FURNACE SYSTEM section

Iﬁ Sectian nor appicatis

O Review and confirrm instrument configuration data in SVD
O confirm power supphy woltages using the SWD Power Supply disgnostic,

Mechanical components

O Fun 5D tests to exercise all motor drives over the full range of their traval:
O Monochromator drive
O Slit drive
O Lamp salectar

Optics components

O Check that external opticel surfaces are clean = Clean or replace ae required

[ Use Sv0 and parfarm Mana Wavelength Camaction,

O usesvDand perform Siit Cattbration.

O Use 5vD and perform Grating Squareness Disgnostic.

3 Use SWD and perform Zem Order Offset/Mono Carmection.

O Use 5vD and parform Wavelength Repeatabiity.

O Physically inspect selected HC lamps (customer to supply per their choica) end measure
the % Gain for each lamp. Advise custamer if lamps are showing emission degradation duse
1o age.

O inspect the GTA workhead ges hoses and connactions for leaks.,
O Pressura test for gas leaks

O if the cooler system is sccessible (stand-alone) check for cormect oparation and
colEn water kevel - thes includes any termperature and pressune settings plus fitter
cleaning (air flow and water).

O inspect the &TA workhead water hoses end connections for leaks.

O Check all graphite components and replace if necessary.
Resdmige: 1000, issued Movernber 3021

& Agkent Tectnologies, Inc. 2021

- Agilent
wnanslumuny
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e oengh oz Dz

ﬁ‘ Inspact tha burner int2rlock plate to ensure that the inerlock pin is secure and carrect for
the Burner type.
Bl clean the bumes siot with & clean white card

Chack the wiformity of the slot width,

Instrument Priventive Mainterance Checklist

Cean the bumes if requaned
d Change the burner o-fing
d Chean the rebulizer, spray chamber and liguid trap.
ﬁ Change all o-rings and seals in the nebulizer, nebulzer block and spray chamber.
@ check that the presswe rekel bung releases readily.
ﬁ Change arings on the lued and oxidant defivery barbs
i Legve the liquid 1rap ENPTY and verily the flarme will nat ignite in this state.
& Refil liquid trap and check that everlill draing freely ko the drain/waste tube

'j Chick the drainfwaste tube for good drainage. It should not have tight bends, kinks o loops:
and the lower end must be above the liguid level in the waste vesgel

iﬁ Check and clean the igniter electrods

Ei Pressure test for leaks
Ef Leak test gasbox internel components and conmections
d (Check safaty interlock status and operetion using the SV interdack manitoning diagnostic.

& 1gnite a flame

7] Check that you can adjust the nebulizer ugptake rate from 4 to 6.5 mL per minute,

] Oplimize the ingtrument ready {0 perform Cu sensitivity test.

O Creats a manual methad ter perform a Basic Cu ABS test - “Final Performance Testing ®

Run a PM compieted sensilivity test for a § ppm copper sample and record the results in
the AA PM Performaence test results and measurements table,

Fevigion 10, Raed Mowmbe 2031

& Agiient Tochnologied, Ine 3021 Aﬂi[ent
Fas
wnasluAug
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nstrurment Praventive Maintenance Checklist

O Tube
O Eectrodes
0 Shroud
0O check and clean the end windows on the workhead

O Check safety interiock operation

O Optimize the instrument ready to perfarm Cu sensitivity test.

O Run the sensitivity test for a 25 ppb copper sample and record the results in the resuits
table.

d Saction NOT Appficable
O check conditicn of the PSD caplilary - replace if necessary

O Check condition and aperation of PS0 syringe = ensure it does not have air locks and
Bubbles

O Change PSD mnse bottk o-ring.
Q check and ciean the ringe vessel

O cCheck the drain tube for good drainage. 1t should not have tight Bends, kinks or loops and
the kower end must be above the ligued keved in the waste vesael

O Ensure that the waste vessel iz suitable for usa with tha furnace system

ﬁ’ Section MOT Applicable

O Retorque screws securing the hubs, presser grms snd pump rotors,

O Adjust each rolier so that it rotatas frasly.

O Wipe clean tha pump rator rallers and pump bands with & dry clean cloth.

O Enzure that the prasser arma and the surfeces near the pumg are free fram din and spils,

O Remove the pump module rear cover and check for the ineursion of llguids and any signs of
corrosion,

0 Retorque the nuts that fasten the mater Mounting pates o the chassis,
O Check clips securing the diluenis helder and replace if necessary,
O Dizconnect, clean T-plece, and reassemide the tuling using the following steps.

Revision: 10000, Issued: Nowember 2001

& Agient Teohnologies Inc. 2021
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Instruement Preventive bMaintenance Checkist

O Remaywe the T-piece by dsconnecting the pump tubes, the pump bands and a8 other tubing.

O Place the T-piece In an ulirasonic bath containing strong detergent 1-5% Decon 30 or
simdar, for approximetaly 5-10 minses.

O wash the T-piece under & tap with a strong fiow of water,

O Rinse with distilled water through all of the inlats in tha reverse direction 1o normal sampla
fiow,

Q Reassemble.

ﬁ Secticn MOT Applicable
The Agilent SPS 4 autosarmpler |a designed to need minimal maintenancs,
The following maintanance requirements ara suggested to maintein the parformance of the
autnsamper,
a Cheaning the spill tray, rack locaton mat, end frames and chassis accessomes with a damp
sofi cloth and diuted mild detergent.
O Cleaning the sutnsampler cover panels with omestic windaw ceansr,

O Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
frairg, color changes or degradation from fumes.

O Check the %- axis, Theta- axis and Z- axs FFC cables for cracks, incormect positioning,
damaged edge or damaged comestars,
NOTE: The autosanpler requires no extra lubrication throughout its Hhetime,
For further details refes 1o the SPS 4 service manual GBA10-80050.

@ section NOT Aopiicatie

O Check the x-axis and z-a35 timing belts - Replace if there is are any cracks, splits or color
detenoration and bedt tersion

0O check belt tensions - adjust If required

O check the lubrication pad for single x-axis shafl. Il pad is dry of customer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CSinto the well.

0 Check the auto-sampler ab#ty 1o find tube positions - Calibrate if required.

0 Chean the extérior surfaces of the accessory with soft fint fres cloth. This cloth can be
dempenad with warrn water or a mild detergent. Do not use arganic solvems or abrasive
cleaning agents.

Rrasion 10000, susd Moviewber 3021

© agilert Techrologies, Inc. 2001

T4 Agilent
wnanslumuny
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Faom ncigie 2 Do

Instrument Preventive Maintenance Checklist

Signature Page
Service Review

d Amtach available reporta/printouts of el 12sts to this documentation

d- Record the Preventive Maintenance sarvice activity in the customers reoonds/loghaok

d Update/reset instrumant maintenance countars as approprists,

d Affix the PM sticker 1o the system or instrument logboock basad on the customer's regueast.
d Completa the Service Engineer Comments section If there are additional comments.

Ei Rewiew this service, parts replaced, and test results coteined with the customer.

I the instrurment firmware was updated, record the details of the change in the Sarvice
Enginesr's Cormments box or il necessany, in the custome s 10 records.

Test Results

Flame cptics PMT Gain lest

For copper at 324 B nm, 4 ma, 05 nm sit width “55% | 7
Flame performance best with 5 peen copper sample

i facetyene, mising padde remaed s value = Db 2 554%
Al facetylene, mising padde Insalka, 10 mplicates RRSD 10 .2t
Duterium fumase optics PRT Gain best

For copper at 2348 nm, 4 maA, 0.5 nm =i widih «G5% [ -
Deuterium furnace performans test vith 25 ppb copgsss aumphe (324.8 i)

Precision SRSD £ 40% -
Abs valug =018 =
Zpernan fumace analytical perfomance: 25 pob copper sample (327 4 v

Praciion RR3D =4.0% -
Abs valg 00 ==
MER% T0% -

Peviond 10000, o howermiber 2001 .
& Agion Technologaes ine. 2021 uﬁ--nﬂ“m
wnanslumuny
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Ingtrument Preseriive Mantenance Checklist

O Section NOT Appiicabiz

O Inspect VG gas supply hose.

O inspect/replace WEA pump tubing.

O Check low gas pressure interdaock satting— adust if requirad.
O Cheack precision orifice gas flow setting - adjust if required

O Check gas regulator prezsure to 46 pai (325 kPe) — adjust if required

O Clean the exterior surfaces of the accessory with saft lint free cloth, This choth can be
damperad with wanm waler or a mild detergent. Do rot use organic solvents ar abrasive
cleaning agents.

Ej Section MOT Apphcable
O check the congtion of the power cabile,

0 Clean the exterior surfaces of the accessory with saft lin fres choth, This doth can be
darmpenad with warm water or & mild detergent. Do not use orgenic solverits or abrasive
cleaning agenis

Restore System

O f you have eitered the customers instrumeantation during the course of PM, restore to the
ariginal status 1o allow the customer to conduct their normal activities (eq, reload the
cusiomer's meathod )

Guidance

If the P servce i8 perfarmed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Faragion 1000, lesced: Mowarnber 1021

& agilen: Tachralogies, (re 2021 g s
3% Agilent
g 5™
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Instrurment Preventive Mantenance Checkist

AA consumable and parts list table

90 Sl O Sy SO0 | 5055140240780 | P spplies

saiution Comman
Teut Sclution - Blenk sehaion | 5190-7001 505510260280 | PMeppled | Coemon
Capper, 1000 ugsml, 19ami S10EITR 5 55 140 740 ZED - Comman
ptorsbipbvinnaen N kol EEAE ST EUET T
arganic K MWIEEI0 | NS5 1MDTHTE0 | PHsgpiss | Fame
“\MNHHUEWGMHE 00400 50 55140 240 380 corsumahble Fama

Tubing-Capifary Sid Hebs S OO4E00 B0 8% 140 260 280 oorsumahis Flame

Dapitary Tube HvecNeb (3} | goyonuaoon | sosstanzensen | corsumatie

[organics orly) Flama
Glass impact beads [5/pk) R OO OO 10 5% 140 240 280 corsumable Flame:
Tefion impact Desds (Spk)

[organics orly) S DOAEE00 50 155 140 280 ZED oorsumable Flame
Eurner deaning sirp (1 HLpk) | 9010053500 5055140 240 ZED oorsumable Flame:

e e omoceeos | 5055140 240 280 Pt sepplied

Window LY slica - = "
rectargular lft wide) AN O0EES00 50 55 140 240 780 Pl supplied Comemon
Paad adhesive window [round) | 49010002700 50155 140 240 780 Pl gupgpdied Comman
Pad adhesive windas "

ar) A0 TED 501 55140 240 750 Pl suptied Common
Elactrda kit (1 pn [@3) A0NE00 | GTATED Phl supgiied Fumass
Ehroud (DF) BITA0XE00 GTaATE PP suppiied Fumage
Zeeman elecirode ki (1 pr) 510002500 GTA120 Pl supgpiied Fumacs
Zeeimian shioud B3OS0 GTa10 el suppied Fuirais
0-ing PSD finge bolti BOIZEA00 FEI a0 Fr auppied Fumace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classificd as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

Rewigion: 10,00, Feswed: Howember 2021

@ Aglent Technologies, inc. 2021 ._i::é, Milm
nansluAug
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nstrument Praventive hainter

Service Engineer Comments (optional)

Service Completion

Service request number GO0 44143

Agient tgrature ..Ei.\&aa‘:"_“‘.".\ ‘5

Frequency:

Diate senvice compleaed 20 San o215

Customer signaiune ‘th- j - \1

riumber af pages i this documant ]

5. Agilent

wnansluAuay

Arerraging Period; 200
Datapoint Count: 20

Highest Measured Frequency:
S0.00

nge Frequency:
0,00
Lowor Limit; Lowes| Measured Frequency:
.00 S0.00
Result:
Power Sup.
Avcrnging Period: 30.0
Dotapoint Count: 20
Lower Limil (7] Aetual [V} Upger Limit (V] Result:
1200V

1200V R

1212 13.20 lm
180 1080 | Passed |
S0 5.50 m
12000 4100 lm

Report Gonarsded AL URVAIRS § 4725 A6

2 mem

wnanslumuny
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SVD Results Report

VA

EEiiiog  ogugEe swriTine: VURS S REAN  Piages g Tie: 102
Cusfamer: LDAE Service ENgimear; Kampakon 3,

Carfact Cotalls: (2817683

Addross: Sof Udomsuk 41, Sukhuma 7d
Harg

e e

Configuration:

Serial Nember: MY13160001 Turret Type: Aulcmatic
Inztrument Maodel; Varon AAMNEA0ZE0  Number Of Lamps: 4
o Imetrumant:

Mono Type: Autoratic
Gashox Type:; Y Gas Bax
Auto Burner Adjuster: False
Mains Frequency: 50
Firmiware Version; 2.11
Photomultiplier Type: Hoenal(300nm)
2 Verslon: 45

Instrus
Zeerman Present: Fake

Internal Zeeman; Fike

02 Run Hours: 53396500
02 Serial fumber; rotsat |
D2 Inslall Date: 1/1/1870
02 Criginal Intensity: 1000
L2 Last Inlunsii‘r; ATE 000

rngth O 2otz 70133
tieno Correction: 077

Flame Hours: 12411034

Awport Goweatod AL 2009029 547,72 AN 1

smﬂulmm«rm

wnasluAug

= ==t
Beam Balance;
Lamp Type: Ceponr Poak Selected: 32480
Lomp Socket Used: 3 Lamp Alignment:
- T ™ : " Lamp Screw
Barr & TSI Samzin Pask: I:@D
FELTN
i Fd A
—_— — | il .\l
B RS SeAtl 5 ; BT, Sy 0
V. | | \,\ /
- | -~

Lpaw Lo

oo, bRl e

2 ‘ ol it
| T

Geating 8 e )
Lowar Ll 5 Do) Upper Limit inm)  Result:
ZaoC 017 iyt (<8 1] i
First Criicr ® 20T 55
Second Cr B4 LB 649,67 L Passzed

Bipord Gusoribded " TITETS ST 3 SWRMWE

wnasluAug
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npEla -

Lamp Weod: Conpar Lamp Current[ma): q
£ wpnm): k2

Slit Height: Momal

F'
Conneci:

Lamn Alinnment T
Lower L

324850 Upper Limitinm}

T
. 124823

TR

;124,819

o 124.B19
b Sl Sl 100 eeme

e 1 Than, 2 Jevialian: 0.009

SWMME

Avpot Geroratnd 14

wnanslumuny

Lamp i 1 Supporie
1l fAsy 2 S
La
Lz L
teguli: .-m
G = e e
i
;1. = S ===
= - —
=
Kawughgrw 9 w0 Jaw 2025
e b Jaw g6l
Ao 5, Cialy
Repon Canaraie 4t 2 3UT A 8 :.-.-.;mm-xwm-ﬁ

wnanslumuny

Wavelengih Orive:

Slit Prive:

-
Turret Drivae:
Avrta T 3 o
g
ol e an Mo Toie Mode
neprae Ll ¥ 2 Uppier Limil Result:
3 ] 1
3 " = 332
2108 wi UETEIYN

g T 5311

Intastog!

Flisne Detect; HFUEER
LOU Active: POTTEER

i Cidant Pressure:

J & Tlient Changeever: HYTIETER
S Ignition: ETFITER

s;—smmﬁ

[ e - g
la

Saquaential by lime report WIS 10:83 AM SpecirAd
Page 10f1

Analyst

Dats Searted L2025 1033 AM OMT, 10005 133 AM

‘Workshent Sensiiy Tast 1

Comm ot

Wathods Cu

Compailar CEEHTOR-RILFRS

Berial Mok r: W AHB0X

Wathod; Cu (Fame}

Saspin Conc mgiL BRSO Wean Al
CAL 2D .00 3nd {10062
Feadings
OuDOR [t 0.0001 10T 0SNG AN
STANGARD ] o1 DEET
Fearings
00T 05523 0ESTE s 105222 AM
ahs  Liwew Cripin - Cal, Sot 1
15 > |
()
0207
000}
—— ——— |
11 2000 4000 5500
(=T R
Cori FE = Linea Deign
Charsstnrinlic Cong = Q03 L
3 = 1op
Cakulaind Canc = QHE
PResidua’s = 0007 oD
Al =0 11412 0
Sppmcu [E] R i
LEL ) [0 1002025 105254 AN
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Sequential by time report 13072075 10:48 AM

—_— Fage 10f1 BpeciAl
Ayt - — —__ g

Dain Started AT e et

Waorksheet Precision Tat i

Camment

Mathoos

Computer name
Sarial Murnbr:

ol Cur [Frame)

ETAMDARD 1

5500

4,000

Gppmiu r - A

0BTE
4832 AM
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PerkinElmer’

For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: UAE Consultant Co.,, LTD.
Instrument Location: 41 Sukumvhit Rd.,

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFB520031902

Date: 14-May-2024

enansluug

Fame Optimization

Eampler Offline HE Lavo
[ —— —| L=
| e [1 B 4 | e
|
[E 4|
” =r = |
| | o Goaginbe | i ;
20

nasluAugy

PinAActe 900F Preventive Maintenance (PM)

Company Name: ] United Aralyst and Engineering Corsuttant Co, LTD.
Address . 41 Sukursvivii Rdl, Fhra Ehanong, Bengkok 10250
[Instrument Location):
Serial Mumber: FFES20031502 i Number: 2of2
Custermer Nama y Telephone
K.Y D25-5580049
{if applicable]: lem Number:
Customer Support Service Drdar 675
= et K. Chayanan ™ : WO-IRTETSS
[Next PR Dus
Date PM Performed: 14-May-2024 5 14-hou-2024
(B MRV ay-20 Data:
-0 WA TV
Standand Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date l }
093745 Rew.d A lanuary 2048 PerkinElmer’
Seape

Tha puipsss of this PM 510 enure the continued Punctionably of the Pnasks S00F by inspecting snd
replcingany wom o dasaged parts This service should enby be pe Tormed by o rained repraisntatise of
Perzingimer.

Th custismar should sy their meshed befere he Pl begins

Genaral atructens,

The cestamer must proside the angisesr operational data to demonilrili fecel nstrement performance prioe o
gartingihe PM

Siwarys cRuek with ihe customer befors making any changes that may sffect the costomer’s analyss or calibralion,
ncluding rent tack-up of watem sottware andfor deta
The compleied docustent shoud be signed by an autherined Pe
the custamer.

Lipdats the Bhd sticerr ard nstrement kghook a5 required.

vt aned cuiomer reprasentatie and ieft with

Copyright information

This document contaies proprietary information thet b pretected by copyight, Al rights ane resenved

Mo part of this peblication may be repreduced in any form whatmoeser ralatad into any language without the
prigr, wrkten permmsin of PerlinEimer, Inc

Copyright © A113 Perking|mer, bec.

Trademarks

Registeres naman, tradesarks, etc. used i this documaen, dwi when not specificaly marked a5 such, ane probeched
by lis. PeskinElmer s & registered tradimisk of PerkinElmer, Inc. A1 ather trademaris and reghsered trademaris
ot owned by Parici=Eimis, In2. 0 its sabskfiares that are depicted herein are the propesty ol thair nespective memen.
Excegt an spacifically sat forth In itx terms and conditians of sle, Perkistimer makes no Warrsty of sy kisd
with regard W0 this documant, indudieg, but mot Hmited to, tha mplied warranties of merchantability asd
Ekness for a particalis purpose.

PerkinElmar shal not be Kable for incidentsl or eofeguenial damages in conrection with the fernishing of use of
this docurmaent

It‘m.\.-«:l.: SHIF Preventive Maintenance Roport (M) Page | of 7 5

mna’ls‘lu'muqu
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Component List

Component | Specific Model Serial Configuration Notes
PinAACISMF PFES20031502 Syngistix ¥ 4.0,1.1935
Fias DO(Hew Install) 100524040501
Parts Lists
[Parts included with the PM
Part Mumber {If
applicable) [Description Quantity
BOG0RE96 Fan Filters A
I EG15E ©-Ring Knts far Sampling Introdiuction ( Stainless Steels Nebadizar] |Ma
HILE015T O-Ring Kits far Sampling Introduction [ Plastc Nekadizer) ]
WE301TIA Replacement Acetylene Filter Castridpe (e
THOOE022 Replatement Air Filter Cartridge (e
Addtional Reagents ard Mardards Required for PM
Part Number
Expired Date
{H apgilcabie) Description Quality BatchyLot & T
[LEE ] 1000 mp/L Copper Standard AR 27-380UY1 Apr 2025
ddithanal aned d for PM (C Support
Part Mumber (if Expiration
Quantl Batch/Lot #
applicable] Dl o Date v
A 00 Water 250 ml. AR AR
& 5% Hdal, 250 mi. AR AR
lP:lAA.de GO0F Preventive Mainlesanis Repon (PM) Page 2of 7 I
'
enasluug

Procedure Checklist

Use |+ ] to chisci off thise $tegs in the checkst that have been completed,

1. General:

¥ Ressiaw this instrurment performance with the customer and datument Bny recent
probkems.

1 Inapect the custorner log beok ard make ary approprite PM entries,

¥ Ferfarm genesal inspactian of system for cleantingss.

L. PC Instrument Saftware:
¥ Instrument Software user files/databases archhoed, packed, and/or deleted 25 needed.

3. Mechanical:

L} Inspect and chian all Tans and Mters, Replace filters if necessary

¥ Inspact all gas lines for leaks andor wear. Beplace if needed.

¥ Clean exteriar of the instrurent.

¥ Inspect the burmesr haad, burner charmn ber, ard rebulizar. Clean I nesded 33 stated i the
Hardware Guide.

¥ Check burmer Feadd dimensions with the feeler gauge oy stated in the Hardwere Guide in the
Maintenance chagier section on chearing the Burner hesd ard checking skath width,
Realace # aut of speciication

¥ Check the condition of the end cap, burner head, snd nebulizer O-rings. Replace if necessang.

Pl Chieck thae draiin system far signs of wear, Replace worn or damaged parts,

ﬂmhcheﬂhwm Rame conditions when igniting the Air-C2H2 and N20-C2H2 Rames
[ spplicable).

4. Electricak:

¥ Inspect PC boards, Clesn o necessary,

| Carefuly check all internal and extemal cable connectians.

¥ Check instrument firmware rexvisiors upgrade ta current levels [if necessary)

¥ Run Diagnostics Tast within the Advancsd function of the Spectrometer page. Chack  the
results In tha serdice: log folder in the Spectrometar BM Log Viewer,

5. Optics:
] Indpect arwd clesn the samele compartment windaws, ¥ needed.
B Irapect aptics, Chebn o re place if mecessary,

B Gasses!

] eri#y that the Gasses suppled to the instrument are within the pressure snd purity
specifications found in the FindAde 900 Seres Fre-installation Checkis: 508,
L] wenfy that the acetylene fiter and air filter element is dry. Replace If necessary.

| Finacle $00F Preveniive Mainienance Repar: (PM) Fugedof 7 |

lﬂﬂﬂ'l‘i‘lljﬂ’n.lﬂtl

Additional Toals Required for PRI
Part Number
Description Quartity Serial #
{If applicabla)
MH1013000 .28 Neutral density filter 1 T0NINBI0TS
N1013002 1.0 Neutral density filter i THIMO0RSIS
CII0EST System 2 EOL Driver 1 03030997
LEREEE s Systern 2 EDL 1 16148
N3050121 Ca Lumina HEL 1 060419030180
H3050100 Ea Liamning HIL 1 0612194020041
H3050138 K Luming HOL 1 O0815-010130
H3050152 Hi Lumira HCL 1 GE2715-020020
[Binaacie 500F Preventive Maintenznce Report (FM) Puge Saf? |
'
wnaslumun
7. Fame Interlock Check:
Deseription: Check to ensure that all safaty interkacks are closed.
Parameter Specification Ticit Risuilts Pl
Flame: Sensor AlrfCH Flame comectly shets down | Active Passed
Dvais Sensor M, Flame cormectly shuts dows Active Passed
Nebuliber Sensor AiriCyH, Flame cormectly shuts dows Active Passed
M, Prassure Sengar i, H, Flame cornectly shuts down Active Passad
Air Fresmre Sensor My Flame cormectly shuti dowa Aive Passed
hoasing Nitrous Oside a5 the oaldant
Burner Wead Sens0r | chouid trigper an interiock shuts dowey |+ ok
B, Aler PM Perfarmance tasts:
£.1 Detectar Linpariy with Barium
Description: Ensures that the detectar is linear in the Visible Range.
Cartificabe Vakos
Paramater Spacification R Test Results Pass{Fall
1.0 4 ND Filber 2 5% from Cert. 0.9995 143 Passad
0:3 & NO Fltar £ 5% tram Cert 0.1956 01956 Passed
.2 Faseline Maise at 1,0 Abserbance with Barum
Dascription: Ensures that a high absarbance will not produce sxcessie noise
Paramester Spacification el Pass/Fail
Standard Deviation S0010 00z Passad
7.3 AA Baseiing Noie with Copper
Description: Check baseline nowe.
Paramiter Spacification Repals PasfFadl
Standard Desistian . 00002 Passed
| FinAAcls IF Preventive Mustessncs Repart (PM} Page § o T |
'
wnaslumun



&4 0, Bockground Compensation with Copper Additional Comments
Desciigtion: Verifies the ingiruments sbity to compensate for Background absarption,

Additional Comments Regarding the Fi

Rosuis P Fail

Standard Deviation Aaan 00 Passed

F.5 AA-FG Baseling Maise with Copper
Description: Ensures that background carmsction does Pl produle Bxcessive noise,

Parameter Specification Rzt s Paea/Fall

Standard Deviation 50,005 0002 Passed

B.6 AA-BI5 Basplng Moka with Arsenic
Description: Ensures that background comection does net produce excessive naise at a ko

wavelength.
Farameter Spectfication Hesult Fass/Fail
Standard Dessation s 0022 Passed
BT Flame Sensitivity
Description: Wstaument Sensitivity checked agsinst Copper standard.
Review
Coppar Results [Abs] Pais,Fail
Th preventid malnrenance chicks ond if applicoble pedformance fests for PindAde S00F have
5 me/L Sensithity S5 Meb |1 appicable) » 250 Abs. iR Kot Appiicabis been completed.
2 migfL Sensihity HS Mab (¥ appicabis) *0.250 Abs. CAMS Passed

This FinAAcie 500F  Passes B Faits 0 thit Brvearing maiitenamos.

10, Reviews Fieview of Preventive Maintenance:
¥ Review with the customer PR work performed.

I Riviesw with the custorner soutine maintenance procedures. Thes Pkl e M::M sn3d
¥ Discuss recommundod customar supplied matesials 1o e on band, /&_ Mrﬂ
) firtach Piv saicker. Authartzed Customer Representativeis, Data:
NN e
i Db v

| ittt S00F Previsstive Muirtessecs Repors (Ph) Puge ol 7 | | FinaAcie DOOF Previmtive Mainserames Repert (FM) TFage Toi 7 |

lilﬂﬂ'l‘i‘lljﬂ’n.lﬂtl mnms‘ldmuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) C-MRA #

CORFQORATE SERVIGES % EQUIPMENT CALIBRATION AND TESTING SERVICES "'@"
5344 FATTANAKAAN ROAD S0 18, SUANLLARG, SLAMLLANG BANGKDE 10250 i i ]
TELO-2797-3000-20 FAXD-IT10-D484
il Equipment : Electraniz Balance Cort.Mo.: 24MM202
Condition As-Recelved 1 Used Hem Page: 2ol 3
Reforence : 2405-01B80C-1
Procedure used -
c rt.ﬂ t f c Ilb tl CorLNe.: 24MMZIZ Cafibration were sanducted using in-house callbration procedurs GPA0B01 basad on UKAS LAB 14
ertricate o a ration Page.: 1al3 aconding 1o direct measuremeant method agairst standand waight
Cond of galibration
1. Refarance standard nelriments.-
Instruments Madel rial M 1D Ha. Test repert Mo, Due date
Eouipennt : Blocinnic Balas 1} Ssandard Wiight Sat (E2) 15684 24053 TORCOOT M- 5-24 26 Jan 2026
2, This certificate i valld eriy 1o the ibem calibraled on date and place of calibration.
Man ufactsrer : Wisitiar Toisdo 3. This resuit of callbration was mada on fequested al the peirt spaciied by cusiomer,
4. This certificata Is not cortied for any commersial ransaction.
Model ABIO4-SFACT &. This certification is traceabls to tha Intamationsl System of Usil.
Result of calibstion () Without Adjsimant  ( * ) Afier Adjusmant by Intemal Calbration
Sarial No. : 11236100 Range capacity : O g W 20 g Resolution 0.0001 9
Belore Adjustment :
ID Ma, : UAE WAS OO23EET Balancs Meazurement Covarage
Applind Waight Raading Correction Uncertainty ~ Factar
Submitted by : Uritsd Aralyst and Enginsering Cansuitant Ga, Lid. gl ial (a} (2mg]} fk)
3 Soi Utlamewik 41, Sukhumit Road, Laig 00000 EA0a0 s 203
SBangensk, Fheakhanceg, il oo SN 1 2
Bangkok 10260 After Adjusbmean =
1. dard deviation of ing maching {n=10]
Apglied Weight Stan
Location : Ealance Rooim [108) (a) o "d':;::[lz;lrn
100 000
Racaived order : 11 May 2024 ks Eoom;
Calibration Date : 11 May 2024
Amblant Tamparsturs | 15°C o 40 "¢
Relative Humidity : 30 % o B0 %
Calibrated by - knit Ruttanaprapachal
umLLQL
Appraved by : K
Approved Signatary
{  } Porgpan Paipim
() Suwi Imjasi

(" } Kunchit Promprat

I=sua Date ; 15 May 2024

95%

mept wilk 5e grior weitten
Approal af the haad of Corporaie Sendses 3 © Eguipmant Calbation s Testieg Sanvise

l.ilﬂﬁ'l‘ﬂ’jﬂ’l‘l.lqu Lana'l':‘laimuqu
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5 " Fourdaton for ndusmal Devwioperent hatenal Food nsitue ittt o 4
Electronic Balancs rrmary iy DO Nchsmal Laboraory Serece Coreer SAEETE
s Il : 5
2405.01680G-1 Calibration Certificate
A mass af 100 g was placed 1o various posilion on ihe pan.
Tha weighing maching reading smor ablained is ghoan in the labls T Certificate No.: 2402283-002-01
Maximum differance betwean Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Pa-:l::n 1 pn?u.;n 2 Poqtltl.c;nj Pn:nu:na Pm:mc;n 5 nﬂ-uwurm: m:ﬂhl loading Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD,
9 g ] ] ]
-0.0004 -0,0004 -0.0008 -0000s -0.0004 00001 Bangchack, Prakhanong, Bangkok 10260
ES Hl!ﬂf!m naminal valus
Balance Measurement Coverage Page Lol &
Applied Waight Reading Carrection Uncertainty Factar
fa) ta ta) (tmg) (k) Equipment: Electronic Balance
Unioad 0,000 0.0000 048 213
o6 0.0100 0.0000 05 213
o008 0.0500 0.0000 015 213 Manufacturer: METTLER TOLEDO
o4 0.1000 0.0000 045 213
as 0.5000 0.0000 0I5 213 Model: XSR205DU
1 1.0000 0.0000 045 213
10 10,0000 0.0000 D15 L
50 49,0000 +0.0001 04T 208 Serial No.: C210685394
100 09,6900 +0.0001 018 203
150 148.9806 +0.0002 028 z 1D No.: UAE.WAD.010/ 2565
200 199.9880 +0.000 030 H
Tha reportad uncariainty of measurement was based on & standard uncerisinty muliiphed by a coverags Order No.: AN
factor K, prowicing @ feval of confidance of spproximately 95 %.
Operation No.: 2402283-002
=olo-
Date of Receipt: 2 hpril 2024
Date of Calibration: 2 april 2024
Calibrated by Mrleswut Prapawuttipons  Approved by ﬁé_
Scientist i Mr.Pheraphat Tuanjit )
Marager, Divisios of Calibwation Laboratory
Datie of [sEiae: S hpril 2024 ‘Responsible for the Technical Managemsent Team
The uncartainties are for o of app 5%
The Certificate 3 ssued 5 scoordence with The condbom of AdtrefiElion granted Iy e Tha Laboriery AcCradiation Schame
which has sssescad the measurement capability of the laboratory and &5 taceability to mcognized rational standands and in the
uiEs of Measungment reakmd at the cormesponding national standancs aboratory. This cerificate may not be reproduced other
than in full except with the prior writien approval of the Kational Food Fretiute
F-05-009 Rivigaon: 01 Done: 20-04-65
'
enanslumug
a1 e, s
Sase s \ Wil
QR PrEALLL M S BEMILES x § EeenssLTELyadEdaaTILE S
T e I I I ALELErTS AR IS ST FNESLE IS e
et i 3
Foundason for incieimal Deesiopment haiona Food nsmue Tt FS. TERLTIE 1 £ .. Foundanon lor incleimal Developmant anonal Food nsmuis e i Ay
Fead incemal Laboranory Sensce Cenner CALIDRATION 0081 - wicery DO NCumiial Laboretory Serce Center CALIBRATION DO6§

Calibration Report Calibration Report

Cartificate No.: 2402383-002-01 Certificate No.: 2402283-002-01
Equipemant; Decimns Ralsnoe Manufecturar:  METTLER TOLEDD: Equipment: Elecinanic Batange Masufactwen  METTLER TOLEDD
Medel;  CFETINH Rasolutiosc 000001 g/ 20001 Hodel:  XSRIDE0L Resslution: 000001 g / 00001 g
Sorinl Mo.: CTIOMIEIEG 10 Ma.: UAE WAD DUWR5E5 Serial Wo.: {20635 10 Wa.i  UAE W0 D BDVI5ES
Capaciy: 220 g Capacitys 30 g
Date of Calilration: 2 Apil 7074 : Pagie T af & Date of Calibration: 2 tped 2064 Foage Hafd
[= D R : M5 = 05 T RelstveHemidty. 475 25 % Callbration Results:  (Contimused)
Place of Calibration: Libaeptory, URTTIID AMALTET ANE: ERGIMEERING CORSLUTANT €0, LTD Calibration ange: 0-E0g
Condition of Equipment: o Cosdson
Condi [Iq FE 85 of Calit - Calibration Adjustment: [rteral Caliomaton
| Caliaration Metnoed: 1 Methord W-MAIT  In-Hosse Methed Baved on LKAS Lad 14 - 3008 3. Departure from Mominal Value: (Range: 0 - 80 g ; Aeschution: 1000019 }
2. Refermon Sasdacd
Reference Standard Model Sarial No. Calibrated By  Certificate Ho, Due Date Weimingl Vaks Srwvea st etTage R g Comemion Uneertainty Crverage Factoe
Sanciand Wit Claes £ e b MMl BEESETSTT S MIAHOEIS L {lan Ty i i g Lg3 L i
S
. Calibratod By
Instrument Madel Serial No. Cortificate Mo, Due Date R i i i e o
e HygrD Meter BOE-HE NFLETH 026/2% Guabty Rabors [ kel ] ¥ Febrvary 2125 I
5. Thid i G 15 51 UMIT 003 2.001003 200131 0000l D 0030085 im
4, Ths penvcane was cestified ooky for fhe ingirumens we cakibrsted i 20000 25000 00000y fuloscne 2]
5. This: emast of calfarnticn winh fouard aceuals a8 diwn 08 ol 30 place of SARMEHON Dy, om a.m0ma 01000 0.00000 00000089 im
Calibration Results; oS G350 S0 008000 DR 2005
L eupantai ity of Fanding: a1 s £100% 003605 i 2
45 0500016 £.50001 00301 000514 10
Fomingl Walse (g ) Fianrdard Draston of Biadng Lat [
- TR | 1 1000001 1.00000 0002 0816 20
an oo 2 1000003 200081 000008 0017 e
1w 00000 5 5000217 5 P07 L. N4 L. L]
00 L.0000w 2 10,0000 100003 008003 S0 200
LT ERE KT i 20000031 2000000 005003 Pr ey 100
Amemsal 10 g s pleced and moed f v pesiien 8 fon 2
1 0.00001 e e 10
The akirica reasiag ibizer e (5 gaen in the sk = B B
ey 50 5000008 5000002 0.00001 0000063 200
. 1
of | 0 B0,000068 B 00002 0,005 050011 9

L 2 3 4 H L3 {Maximom Difesence])

g d1C g s1d4 9 06 9 J14 9 110 g ) L ]
1000000 | 000l | sesess | 38095 | 100.000] | 160050 e &— 42—

F-CE012 Revigon: 03 Dati: 20-04-65 FACS-012 Revtson: O Date: 200485
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Calibration Report

Certificate Ho.: 2402283-002-01
Equipmeni: Elctranic Ralnce Masufacturar:  METTLER TOLEDD
Modal: S0 Ruselution: 000000 g/ 00001 g
Secial Wo.: CrrinAsEie T e UAE WG 0302565
Capacity: 120 g
Date of Callbration: 1 io-i 2264 Pags 4 af 4

Calibration Results:  (Continued)

Calibration Range: ~ 81- 2009

[= Intermal 1

3. Departure from Nominal Value: [Rarge: 81 - 200 g ; Resakition: 0.0001 g

“Imng Ve e ke wenrse AEsdng Comadtion Urcertainty Cowerage Factr
5l g ol {9 | L= 1 Il
] 0010 S0031 D00Y 000015 200
30 100 0006 100 090 0005 01
i 1] 11050007 100008 Dok 00018 200
i 030005 1250 3000 D000 1 ooty 20
1 130 20040 13 00 o 002015 203
180 130000 14 140 0000 00001 000000 208
isn 15000005 1500008 D00 0 s in
1 10350010 169,200} .00 000022 208
m 17080012 10001 00000 00s0: 208
200 MR 16 200 5002 00000 0.0u02e 08

The: rEportEd urCETmEnty Of MGISPEMTEN: WES S8560 0 3 Stnderd urcerminty mukplied Oy 4 QTeerage ictor ¢ | providing &

vl of LonfencE of apprTamately 95 % ﬁ_
______ T ——

F-C5-002 Bevrmon: 07 Olate: 200465

f- AaamnesiuforyaOldaa muIuE TS =,
n I TR R AR TS ST TS L —
RN el
"y - EREERAE S
Calibration Report
Certificate No.: 2502228-002-01
Equipment: Eigreonic Salascn Manufscturer:  METTLER TOLEDG
Madet:  KERIDEDU Rasgistion:  S00007 g/ 0.0000 §
Sovind pe: C3I0GESTES B Mes AR WADSINIEAS
Capacity: Eig)Ixg
Date of Calibration: 10 March 215 Page2afd
Environment Condition: ambsert Tenperatane 2123+ 06 T Melsswhumdesy: W@ 0 18 W
Place of Calibration: 2k Banci oom, LNITED ARALYST AND ENGINEERING CONGRLTANT £O,LTD,

Condition of Equipment: cosd Contios

Condition of This Results of Calibration;

1. Cabibration Methast HFL Mt WLMADS]  I-Hous MEthod teed 0% URAS Lab 19 : 2019
2. Refiranie St

Beference Standard ~ Model  SerialMo,  Calibrated By  Certificate Mo,  Due Date

Seasdind Waght Clis F2 1M 120G BEISSERSTY =1 PG 100 19 Aprl 3025
Instrument Maodel Serial o, Calibrated By  Certificate No.  Due Date
Therma- Hygrs M [ NFLETH M3 Quadity Retarn RISasa2 12 Pebryary 26

3. This certifcalion & Iraiahs 0 51 UNIT
4. This CEmCalE mas Cormfiod snly ke h istrurie wi cablvaled.
5. This nssl of alibralion was fai] S50l o8 shwn 5f debi a3 place of calSratisn only.

Calibration Results:
1. Repeatability of Reading:
Worrisal ks § ) Srandtind Dewiaton of Risadig gl
i 00000042
B 0000042
0 0.500500
200 .000000
2. Off-Center Error:
A mang ol M0 e placed and Msvind 1 warid peslion on pan

This biflanc reaciag oBlaned o Gven i B lable.
-

SR,
N S
-
AEamnesiulEaruysSmss TUILE TS
AudLenme ST Eaas mrEsUa T TS =
= St
Pouncaon for ndusimal Dvelopmeny Naional Focd iesttus eyl
- remd i HSC-TIS)TIS £
Food indusinael Labonsion Serece Cerder u:f'ufn & m“

Calibration Certificate

Certificate Mo.: 2502226-002-01
Client name: UMITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 3 Soi Wdomsuk 41, Sukhumvit Road,

10260

Page Lol d

Equipment: Electranic Balance
Manufacturer: METTLER TOLEDD
Model: XSR20SDU
Serial No.: C210685354
1D No.: UAEWAD.DL0) 2565
Order No.: 2502326
Operation No.: FHO2336-002
Date of Receipt: 19 March 2035

Date of Calibration: 20 March 2025

Calibrated by  wr.¥othin Charosnsuk Approved by dy M.
Sesentist { Mr.Pheraghat Tuanjit )
Manages, Division of Calibration Laborstory

Dt of Issue! 25 Harch 2035 Respansible for the Technical Management Team

The ies mre for 8 af a@pr V5%

Tras Carificats i ssusd in accoroance with the condicions of sccreditabion gramed by the Than Laborstory Accregitstion Schee
wihich has assessed the measurement capability of the latoratony 2nd s traceabiity bo recogrized nabonal standands Bod 1o IFe
wnits of messurement reslined 2t the momesponding ratioral standsnds leboratory, This cedficate may nol be regrocuced other
than in full escept with the prior written aperosl of the Mational Food Institute.

iy
S,
2
SadnnasuiEur ROt a TR TS
T,Jr.i.:: eSO TR R R TS EUE TS ﬁb-‘
Frourdsthon for indusinel Devslopment Mational Food reiue el
Food indusral Laboratcry Servce Ceroer EIE'—'-‘:E*P@JE%
Cartificate Mo.: 2502226-002-01
Equipment: Electronic lalsnce Manufactorer:  METTLER TOUEDD
Modsl: K5I Besslution: (00000 g/ 0008 g

Serial Mo, CRTOMSTM 10 Mo UAE WRD0 056
Capacity: #7g/ Mg
Date of Callbration: 20 Mace 228 Paga Soi 4
Calibration Results:  (Continwed)
Calibration Range: 051 g
G Inkemal C 1
3. Departure from Mominal Value: (Range: 0 - 82 g ; Resohution: 0.00001 g §

Pominal Ve Randard Valse e Anading Cismadtion Urirtaply Civirage Farlor
£ g1 L g { il [ [ § ] &
Urigest 2000000 20000 0000 0003008 21
nmi 201000 £.00050 0.0H01 D OB 200
DE LR ] D005 00000 D EROISE L
281 BT 1T 0.oInes 11 ne 0O0S03Y 208
005 000G O.0s081 -0.00001 0 D036 e
L 2100011 0100ME oo SumsL 208
L] DA DE0G0 000007 D000 208
i LG E] LIOHE 00 P OIG1G i
2 FL ) L) -0 30004 O.000617 200
 : 5000015 500006 00005 00003020 200
] 18000009 19.00M5 000 .0000s 0 |
2 20000051 2000037 B D DO0ET 2,50
30 300000 3000008 Rl L) b (03050 150
50 50000078 oonoe Suomes [ 180
a0 B0 00366 80.00013 £.00006 f.00011 2900
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& . Calibration Certificate
Calibration Report
Certificate No.: 2402283-001-01
Curtificate Mo, SN0 Client name: UNTTED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Equipmant: Bectroni; Ralsrce Manufachures;  MITTTULR TOLEDS Address: 3 Soi Udomsuk 41, Sukhumvit Road,
B SR ALY, Bangchack, Prakhanong, Bangkok 10260
1D Mo AL WAD DG5S
Capacity: 0251220y Papn1ots
Date of Calibration: 0 vsch 2005 Page 4ot 4
Callbration Results;  (Continued) Equipment: Electronic Balance
Calibration Rangs;  >80-200 g
Calibration Adjustmant: [ntermal Calbration Manufacturer: METTLER TOLEDO
3. Departure fram Nominal Value: (Range: >80 - 200 g ; Resaktion: 00001 g )
Model: XSRZ0S0U
Foaminal Yakae Standard Vake Average Readrg Comection Unceriaintg Cowerage Facar
| . | L9 sl L g ) £ Serial No.: Coos071872
0 00 000000 Qa0L D0M15 200
10 30000005 00,0001 00000 00016 150 ID No.: UAEWAD.012/ 2563
g 11003007 ponse | gsgar | momr 100
1 110 000 1100802 anoar fo0E 200 Order No.: 2402283
130 130.00010 1300002 00t o0 100
133 4005011 e 305 Gu60n o1 100 Operation MNo.: 2402283-001
150 150,000 150,000 Qu0n e 100
160 16000010 1600902 90001 nomzz 200 Date of Receipt: 2 April 2024
1% 1m0soL2 1M .00 L0005 BO03TS 200
o 20006013 1000000 00 Do 00 Date of Calibration: 2 April 2024
Calibrated by selerawut Prapawuttipeng Approved by
Scientiv { Mr.Pheraghat Tusnjm }
Manager, Division of Calibration Laboratory
Diwe of Lisun: 9 April 2024 Rasporciilsb for the Tachrical Management Tesm
The uncertsanties are for 3 y of 95
This Ceriificabe s ssued in accondance with the condibons of accrediation granted by the Thal Laboratory Acrediiation Scheme
which has assessed the measurement capability of the laboratnry and its traceatiity bo recngnized rational standards and to the
Tae repertid usceraiely of radsunaTsnl mirs Dased On 3 Standaed Unoetanty multizked by o Coverage facior & , prowiding 3 unis of messurement realiped 2t the comesponding national standands laboratory, This cerificate may not be reproduced other
breed of conboence of apermdmatedy 95 . than i full eecept with the prioe witten aoprovsl of the Matioral Food Tnstitute.
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Calibration Report Calibration Report

Certificate No.: 2402283-001-01 Cartificate No.: 2402383-001-01
Equipment: Elecunnic Balyace Manutscturer;  METTLER TOAEGEO Expuibpemmant: Flecrores Salanre Manufectirer:  METTLER TOLEDD
Madel  ¥SRI0SHH Resnlstisn: 050001/ 00901 g Mok EITEON Rasohetion: 100001 ¢/ 10501 §
Sevlad Mo: CO00TIAT2 10 Mo UAEWADS12E560 Serisl Ne.: COHROTIATY 0 Nas LAE WADU21563
Capacityl 220 g Capacity: 782§
Date of Calibration: 7 s 2024 Pagn 24 Diate of Calibration: 7 s 7 Page 3 a4
Environment Condition; ambert Temporaturs: 245 ¢ 08 T MelsswHumaity: 935+ 15 W Calibration Resubts:  (Continued)
Place of Calibration: Laporanary, UMITED AMALYST &M ERCINEERING COMSULTANT CD., LT Calit R = 0-30g
Condition of Equipment: Good Conasien
Eay . Eilbf:dnnﬂumm: [nternal Cafibration
Condition of This Results of Calibration:
1. Calibration Method: WFL Method W-MA-00L  Tn-House Method based on UKAS Leb 14 2015 3. Departure from Nominal Valwes (Range: 0 - 80 g ; Resolution: 000001 g )
1. flesence Syncardy
Pominel vekie Sardas v Awwrsge Rescs rection reartaney werage
Reference Standard  Mode| Serial Mo Calibrated By  Certificale No. Dug Date agr Resng Can Can Fadar
Stendam Weight Dass 2 b tn 269 WSS TR L= HIIDAGEEE B April HI4 e {51 L g} {93 i+ g | [
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Urksad 00000 0,030 _3.0mo0 0 s 180
Thesmo-Hygro Meter E08-H NFLETH D&E3 Quakey Rebom R A Pebruary 3024
e N T | 2001 003 00801 £L00081 00000081 180
4. Ths oetifcats wis oenihed oy Tor e ToTument e caemed 2005 0035003 0.08493 200001 0900993 1]
£ This seselt of calibrpton wee found Booarste as shown on date srd slace of calbrason onky. 0o DOy 0018 o (00 Y L0
Calibration Results: 00 0045098 005000 D000 0.0000058 100
1. Repestability of Reading: i s P e TR vib
n 0500086 058001 £ 00301 0030054 1m0
Mo Ve | g Standarm Dereetion of Rapding [ I
o Py | 1 L 00003 100002 000508, 0090058 1]
& 000063 z 200025 100001 D301 V8T L0
10 0 DHHE | H 5000017 5.00003 D0 00020 00
e 1 0.030053 | 1 10 0005 10 030 Dm0l 0neona6 1m
2 Off-Center Error: n 0 Mo ey 100801 000007 1m
Amasot 00 g wes placed sned mied tm vanmss poston sn pas
30 30000043 3000003 00001 00005z 2m
The halarce madng obtared i givn in the tasle
g 2 S0 DOPORE 0 00004 0 ogoar 0000086 20
. O OG00GE B D05 0O iy, 10 I 2m

i 1 | E 3
! ?I' L I |
1000862 | 10006000 | 1008002

F-C5-0LZ Revision: (11 Date: 20-M-65 F-C5-012 Bevision: 14 Date: H-D4-65
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Calibration Report
Cartificate No.: 2402263-001-01
Equipment: Ekecirgeic Balanoe Mpnufacturer,  METTLER TOLEDO
Hodell NSRIIECL Besslution; 000301 g/ 00031 g
Serial Ho. CHOSO71672 0 Woui ULAE WA DL2/2563
Capaciny 220 g
Mﬂnc_gliham: 2 gl 2034 Prge 4 of 4
Calibration Results:  (Continued)
Calibration Range:  91- 2009
Calibration Adjustrment: Intermal Caliaton
3, Departure from Nominal Value: (Hange: 81 - 200 g ; Aesolution: 0OX1g )
hmnal Vanm Srandart abae fenrage Readag Comedion Usgerias ety Coverage Facior
i L9 Il § 3 L g} ik 9 3 L
o L 3000010 0.0 .0m1 L0a1s rm
550 1N 133,200 20001 L0015 200
10 1330007 113000 2000 omo im
1mn 13020008 1238.0000 £.0001 003013 am
130 130080010 13805000 o001 003015 2m
0 14001 1355000 poogn | oo 209
L 150 150000008 15800001 00000 005008 200
160 165,000 10 15000001 | oo 009022 205
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The regortes uncartarty of maasurerren! wis based on 2 Sansand uscertanty multipliod By 2 cowerage famar & | proviging

el of corfidencs of appresimany 6

_____ s P e

F-CE-DE2 Revtsion: OL Dote: 20H04-B5

SR 2 e

Cart.No.: 25TWa28
Page: 2of 2

Cond result of calibration

1. Ralerance Standard Instrumants :

This cartificalion is traceabls to the Intamational Systam of Lint Enroagh the raferancs slandards
laboratory of Industrial Calibration Center, Technalogy Pramotion Association (Thalland-Japan),

Instruments Sarial No. D Mo,
1. Buralte - 130810
2. Balanca 14233821 110RCEO1
2. Standard Matenal -
Matgrial Manufacturer
‘Sodium Thiosulfaie 5-Hydrate AR KEMALUS

Cartificals No,

G172
240131

Lot.Na.

203162447

Due Date
22 Mar 2025

04 Jduly 2025

Assay
6%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 24F 100202
Titration Mathasd DO Mater
Standard Deviation
(Azide Maodification Method) Reading
(mgiL} {mgiL} (mgiL)
8.22 az22 00055

This report was certifind only for the instrumant we tested i i alowabis 1o use far Sledy
Interd o usa for adverlising and refemal purpose is prohibited This repart may nat ba raproduced

ather in full, withaut writtan approwval of the

laberstzry

wnanslumuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-IAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIERATION AND TESTING SERVICES
S8 PATTANAKARN ROAD 301 13, SUANLUANG, SUANLUANG BANGEOK 10250

Certificate of Testing

Equipmant ;
Manufacturer :
Model ©

Serial Ho. -

10 M,
Received Date -
Test Date ;
Reference :
Submitied by -

Laboratery Condition :

Test Procedurs :

Tested by -

Approved by :

{ b Chakrit Waswaarpa

{ ) Forpan Paigim
() Salthip  Maangmai

Issue Date

ey

TEL. 2717-30H FAX. 3-17i0-9434

Cart.No.: 25TW29
Page.: 1af 2

DO Metar

il

5100

118 101863

UAE WADLOD4Z554
14 Fatwuary 2025
1T Fabeuary 2025
2502-04TADGCA

Unibad Analyst and Engineering Consultant Ca, Ltd,

3 S0l Udomeuk 41, Sulhumnit Road, Bangchak,
Pheakhanang, Bangkek 10280

Temparabure | 25+ 5 °C

Humidity (5030 )%

In - house method : CP-CHB

by Companaon Technigues with Azide Modification Mathod

‘Wiskalak Sirithesn

Suthy

Approvad Signatory

18 February 2025
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CrossLab

Agilent CrossLab Start Up Services

Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilert Preventive Maimenance provides factory recommended serdice for your analytical instruments 1o assure
reliatle aparation and the accuracy of your results.

Deliverad by highly trained and certified sendce engineers using genuing Agdent parts and supphes, Agilent
Preventive Maintenance provides evergthing you need to reduce unplarmed dawmime and keep your systems
aperating al their peak. This checklist will be completed at the end of the service and provided to you a5 a recard
of thié preventive mairtenancs activities,

Agilerd 7EA0 GC Preventive Maintenarde Checkds

Agilent

wnms‘l:imugu

CréssLab

P by o e

Service Engineer's Responsibilities

Contact the customer and engure 1hat all necessary supplies are available before the prevent e
mainenance visit.

Only select those pages that relate 1o the system or medule being serviced,

Complete amply fields with the relevant information.

Complete tha relevant chackbcooes in the checkist using either a "X or tick mark .

Check “Section not applicable” check boxes to indicate services Masks nol delivered, a8 applopdiale.

Complte the Preventive Mainterance service in the arder of the tasks listed.

Complete the Sorvice feview soction togethar with the customer.

Complete the fields for page numbers at the foot of each selected page

Complete the total number of pages field i the Service Completion section
Agk Uhe cuslomer 1o 8iga the Service Comp section the
signaturs.

r's and your

Additional Instruction Notes

Check for any active service notes for this unit. I there are any apphicable “Safety™ or "Modification
Recammendad™ Serdce natas, plan to implermant the changes an this unit befone daing arry
qualification service.

Do not implemant firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrement cantrol software.

Revision 20, lesued: September 15, X121

Aqile Dncurrent Nurnber: L0001 3618
DE nurmber: 44166. 7597223273

Page 2 of B

& agilent Techrologies, Inc. 2021

wnanslumuny

CréssLab

Agilerit 7B90 GC Prevantive Maintanance Checklist i

Introduction

Customer Information

«  Customers should provide all necessary oparating supphas upon regquest of 1he enginger.

= A cugtomer represamtative should be available to the enginesr whila perfonming the preventive
maintenancs procedures.

«  Any parts, not inchuded in the Pars Lists section of this document, are not part of the
recammended Preventive Maintenance service, noe are they included in the price of thes service.

«  |f asysiem requires the use of extra of special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

= For more infarmation abaut Agitent Techaolopies services, pleass visit our website using the
following URL: http:feiww.agilent comfen-us/orodects/crosslab-instrument-servicess service-repair

& The Agilent Community is an excellant place to get answers, collaborate with othars about
applications and Agilent products, and find -depth documents and videns relovant to Agilent
tochnolegies. Visit hips:feommurity. egilent.comwelcoms,

# Toaccess Agilent University, visit hitpc/fwww agilent. com/crosslab) unbersity/ 10 |earm about
training options, which include anling, classtoom and onsite delivery. A training specialist can work
directly with yau to help determine your best options.

* A useful Agilent Resource Center web page is available, which includes short videos on maimtenarce,
quici lists of consumables for new instruments, and other valuable Infarmation, Check aut the
Rescurce Fege hene: hiips:/feww.agilent.com/en-uss agilentresources,

= Nead technical suppon, FAQS, suopbes? - visit cur Suppart Homa page
htip:tfware agilent.com/search/ Suppon.

»  Videcs about specific preparation requirements for your Instrument can be fourd by searching the
Agilent YouTisbe channel at httoa:/www youtube.com/usen/agilent,

= 78908 Manuals zre also svailsble on Agilent.com:
o Safety
hittpsciwearsr agilent.comyos/|ibrany fuserran sl public T H90E_Safaty. pdf
= Instalkation and First Startup
hittpsc/Vweareragilant. com/es/Tibranyu germanuale Public/ Ta%08_Installation. pdf
=  Operation Manial
ittpsdweerw agilent.comy'cs/libranyusenmanuals/Public TAS08_Operation. pdf
=  Maintaining Your GC
hitpe/fwww agilent comlcs/libraryfusermanuals pubicr 3430
QI0EI%I0TES0E_Mamntaining®20Gude pof

Rewvision: 2,01, lssued: Saatember 15, 2021
Agile Docwmen Nurrber: DDO13ETE

DE rufriber: 44166, 7597222222

@ agilent Technologies, inc. 2021

Page_‘_n‘fB_

nasluAugy
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Agllent 7890 GC Preventive Maintenance Checkdist i

System Information

@ Check this b if an instrument configuration report is antached instead of complating the table
balaw,

Ingtrumert Systam Name and IO UWAE, TOX,DOT

Instrument System Site and o
@ R . - =

List System G nent Product Mumk I.I-!Hnsuialllmmu‘l‘udl

(1 Gasan cmm@mnr
2. G4513A | CN2DOAD0SE
GA514A CHION20080

3
‘4.
5

[

7.
.3
L5

10

Preparation

B Discuss any specilic issues with the customer before starting,

B Aevicw the instrument logbaok for recerded problems and comments,

B Save instrument contral settings before staning the procadure.

@ Perform @ ganeral inspection of the sysiem for cleanliness.

A Check for proper installation of parts, assemblies, sensors elc.

@ Check system for required installation of components, settings as defined by current Service Notes

B Check for required firmware updates snd vardy with customars if they would like them installed.

& Befare starting the following procedures, racord the Detector Signal Output(s) in the resulis table. If
the GC is turmed CFF or In & sarvice mode, comparing the detacter outputs before and after the
service |3 not passible.

Resigion: 2.00, lzsued: Segtambar 15, 2021
A Document Nummber: DOO13618

2 number: 44166 7507222222

& Agilent Technelogies, Inz. 2021

5 an
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Agilert TR0 GC Prevestive baintenance Checidist Ci“gg‘sl-ab

Preventive Maintenance Procedure

Clean and inspect GC

Unplug power cond from the power sowee.

Open GC cowars and vacuum/ramove any dust/debris. Fay particular attention to cagling fans.
Inspect internal conneciorns for proper comtact and placement.

Recarnect Pawer 1o the GG. Power the GC an and verify the power an self-test passed.

Verify owen mator spins frealy and fums on with the oven door clesed; ofl when the deor is opened.
‘Verify operation of all ather fans - the inlet and EPC cooling fans,

Fil Werify owen intake/outlet llap asaembly is aperating smoathly while heating and coaling the owen

EREEEB

Inlet and detector consumable replacement

A Forthe inlets installed, perform inlet malntenance as defined in the 7A90 manual — “Mairtaining Yaur
GC* = for the inlet(s) instaliad

@ Replace the split vent wrap cartridge filter on undts with these inlars: Spht/Splikess Capillary (S5L),
Muti-ndada Inlet (M), Programmed Temparature Vaparizer (FTV), Volatiles Interface (VI).

@ If the inlet syatem is us=d In Split Mode with vizcous samples, inapect and clean the spit vent tubg on
the inlet and flush or replace the tubing batwean tha inket and the split vant trap.

@ 1f the GC includes a Flame lenization Detector (FID), replece the et If the Ignitor shows any buildup of
sample or comasion, raplace the ignitor. Examing the FID collector and castle assemblies for
contamination — clean 25 necessary.

Zero Sensors and Leak test

& Zoro all presswe sensors por the procedure in the 7890 “Advanced User Guide®.

@ Perform inlet pressure decay tasi(s) 85 defined i the 7840 “Troubleshoating Manual,
| the: PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that pratocod can be used for the PM.

P Record if test passed or failed in the results table.

Rvisior: 2.0, lssued: Seplernber 15, 2021

Agile Desment Numiber, DOO1I618

DE fiurriber; 44166 7597222222 Page 4 of &
@ Agllent Technologles, Inc. 2021

wnanslumuny

Agilert 7EI0 GC Praventive Maintenance Checidist Cms’-ﬂb

b g Gtz

Signature Page
Service Review

@ Artach available raports/printouts of all 10513 to this documentation.
Record the Preventive Malntenance servica activity in the customer s records/logboak.

@ Upoate/Tegst NEINIMENT MaiMEnancs COUNTErs 85 appropriate

@ Affix the P sticker to the system o instrument legbook based on the customears request

@ Comphete the Service Engineer Comrnents section il thare are additional comments,

@ Rgview with the customar this serdos, pans replaced, and tes1 results abiained.

2 I the inatrument fimware wes updated, record 1ha ﬂstﬂsofthe change in the Service Engineer's
Comments bax or if necessary, in the custamer's |0 record

O Supply the customer with a copy of the Smart Alerts ﬂr*el-

O Describe Smarn Alens to the customar,

Q2 Install Smart Alerts if requested.

7890 GC Test Results Table
Datecior Signal Oulpuls Bafore PM Servica | After PM Service
Frant detector auput 3135 3135
Back detector output 245 183
ALY detectar outpat nia e

| Pressure decay test Expected test resubl | Actual test result
Frant inilet pressure decay test Pass Pass
Back inlet pressure decay fest Pass nia

Resigion: 2.0, Issued: Septermber 15, 2001

Agle Document Number: DOR13618

DE number: 44166 7537222727 Page _ & of 8
@ agilent Technologles, Inc. 30211

wnanslumuny

Agllent TA%90 GG Preventive Maintenance Chacklist CF&SLah

T i e

ALS Maintenance

Section MOT applicable

Chaeck il cabling and configuration seitings between GC, tray, and injectors,
Vacuum or remove any dust, especially arsund fans.

Check operation of all fans.

Check syringe for smooth plunges oparatian

Check for smooth cperation of the needle support = clean if necessary

BEEBEwWO

Restore Instrument

Regtore the narmal aperating conditions or custamer methad using the Data System.

Purge the system with carrier flow lor 15 mirdtes

Bake cul the system, then rstore the nofmal eperating conditions

After aguilibration, check and recand the pest PM detector signal output values.

Results shauld B similar of kawer than 1 getestor sutputs recorded prioe to PM.
Performn a chemical checkout |F this is a routine PM, inject the customer's sample using the ALS if
applicable. This wil act as & final checkout of both 1ha ALS and the GC.

B EhEE

Hate: If the PM Service is performed prior 10 8 qualification service, then use the qualification procedure
a8 & guide for final irstrameant set up and chackout,

Rewigion: 2.01, lssued: Saptember 15, 2021

Augie Document Mueriber: DOOTIBTE

DE numbear 447166 /537222222 Page & of &
& Agilent Technologies. Inc. 2021

nasluAugy

Agilert 7830 GC Preventive Maintenance Checklist C.H;SLﬂb

b ekl i b

7890 Parts List Table

The follawing kits are recommended for capillary end purged packed Inkets. If this is a general PM and the:
customar has a prefarned set of consumables, you may use the customer’s consumables.

Praduct or
Part deseription Part numiber used conaumed
S5L Capillary Inlet PM kit, Splitless 519E-E467 TEINA/E 1
551 Capillary Inlat PM kit, split S18E-64596 TE0AD =
S5 Capillary URtra Inert Inbket Gobd Seal with 5190-6144 JEI0AMR &
Washer
5351 Capdlary Uitra Inert Inbet Splithess Liner - §190-2293 TEU0AE
Single taper with Glass Waal
51 Capdlary Ultra Inert Inbt Low Pressune Drop | 5190-2295 TEI0AE
Split Liner -
with Glass Woal
PP Inlet P kit 51886498 TRUO0ASE =
Split vent frap PM kit, single cartridge (for MM, | 5188-64395 THIOAE _
ETW & I}
MK Clesaning Kit G351 0-60820 TEN0ATE =
PTV Sapturnbess Head Rebuild Kit 51629747 FETCT .
PTV Saptumless Head Teflon Guide B1p2-a74p TaslAE =
Ignitor (glow plug) assembly with Owing 19231-60680 TAS0ASE 1
FID Collector Rebulld/Cleaning it G1531-67000 THG0ASE

. Standard .0717-nch FID Jat far capillary FID base | G1531-80560 TESOAB
High Termperaiure (07 B-inch FID Jet for caplllary | G15371-80620 THGDASE

FID base

Standard .0184nch FID Jet for packed column | 18710-20119 TRSDAE

with packed FID base o
Standard .011-nch FID Jet for capiliary column | 19244-60560 THADAE 1
with packed/adaptable FID base

High Temperatura .01 8-Inch FID Jot for capillary | 19244-80620 78904/
calumn with packed/adaptable FID base

NP Jet, univensal it 011-inch ID G1534-B0580 THINAE R
NPD Jed, universal il 0171-nch ID Extended | G1534-80550 TE90AB

tip

551 Capillary Ultra Inert nliet Gald Seal with S5190-67144 TEI0NE

Washer

SSL Cagillary Ultra Inert Inlet Spiless Liner - S190-2293 TEI0AE
Singhe taper wilh Glass Wol =
*FID Collector Replacement Kil, if nesded GV531-57001 TEIDAIE:

Revigion: 201, Issued: Seperrber 15, 202%

Agile Decument Mumbar DOJ13618

DE number: 847166 7547222727 Page T of _8
& Agllent Technolagies., e, 201
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Agilerit 7830 GT Preventive Maintenance Checidist

P g s

ments (Thailand) Ltd. e A!’AB

Hk N Nk Hanna Instru -3
"”I instruments e s . inck R, k. iﬁﬁé SeeRupiTeD

e
Heuaykwing, Fsgkok 10300 Tel: 01541 4199 Fax: 015414198 "«/‘_ﬁﬂ\’ ]
- AC-3068

Certificate Mo, : HIT-2427-0842

Service Engineer Comments
Page: 1af 2
::ma‘zm m ?dm::xmm ?ﬁ;}ﬂf;ﬁﬂfﬂﬂfﬂﬂnmﬂm arther Hame of CERTIFICATE OF CALIBRATION
- The Equipment can operate as noemally, Equipment : COD Test Tube Heater

Meter Madel 1 HIES30R00-02 Serial No. : 430052100
Tube Heater : 25 Vial Capacity Risolution ; al'c
Tempernture Range : {1050 1600°C Temperature of Reaction : 150°C
Manulacturer : Hanna Instruments Made in ¢ FRomarnin
Canddithen As-Hecelvid ¢ Usied Prodisct Referemes = RE241152
Amblent Temperature: (25 £2)°C Relative Humidity : (50 % 15)%6RH

Customer nume : United Analyst and Engineering Consuliand Co., Lid.
3 Sof Udomak 41, Sukhumvit R, Banpchak,

Plarakhaneng, Bangkok 10260

Service Completion Hecelved daie : 26 Fune 2024
Serdce request numbes 8007319635 Date senvice d __18 Feb 2025 Callbrate date : 1 July 2024
ki Adivek B o sionanme [—— 3 July 2024
Calibrated Locathon = Harma Instraments { Thailand) Led.

Tatal number of pages m this document 9

Calibration Procedure : This ealibrator was conducied by using in-house: calibration procedure

CP-{H by using certified reference standard instruments,

ﬂ’_/‘_"f:

Iy, Anan Suwanchatsakool

Calibrated by : U’M( Pichit Pestlong Approved by :
O Mr. Channarang Seinak

Avthorized Signatory

16
Revigion: 2.01, lsswed: Sepierber 15, 2021 Thas certificate was certified oaly for the instrument we ealibeated.
Agle Decument Mumber: DON3618
DE number. 447166 7597222722 Page B of B
© agilens Technologies, ke, 2021

This result of calibration was found accurste on date and plsce of calibration anly.

** This certifieate may not be neproduced other than in full, except with the prier writien *%

[
approval af the head of Hanna Tnstnament {Thailand ), '
wnanslumug imnerilinoue |
HANNM
! Certificate Mo, | HIT-2437-042 ft‘-‘-:’__.,{/ B
||”|I|”|| instruments EiE =
Page: 2o0f 2 Tt
Contiion o i cthration it e e R " e
Reference Standard |nstrumenis : This certification is tracezble in the inicrational unit of unit maintained throughc
- = =
Instruments Model | SerlalNo. | Certificate No. Traceable Calibration Certificate
Diata Acqussiveon Swilch Unit BOT0A | MY4S065265 | WKIMIT-168-1 WK ESectric Co, Lud,
e - Y P 3 e el
| Technelogy Promation
Drigieal Thermo-Hygromeier HT-TT150 ALOTISS 24H41
Association [Thailand-Japan). Certificate No.: 2500116-001-01
Client name: UMITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Callbration Resalt: Address: 3 Sai Bdomsuk 41, Sukhumyit Road,
T 10260
Measurement Temperature Source Accuracy for COD Reactor,
Capaeity Nominal Valse Average Value Unceriainty of Measurensent Page st
(¥ial) “c) | *c) =+
25 Vial 1500 | 149.5 .48 Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Ui 2 %
aab | A (34) @ay | isa) Model: Urss
149,574 | 149873 149561 140,748 149,578 Serial No.: B216.1666
(m | 2E LE1=1] (4H) (38}
149490 | 149040 | 149954 | 150003 | 150048 | ID No.; UArAR R
{1y 12 (300 [L1a] sy | Order No.: ISH0116
| |
149,625 i 150,034 1500000 150,015 149.580 | =
I Operation No.: 2500116-001
| 2m 0] 40 (309
149,801 149,541 140,662 150010 140,409 Date of Recelpt: B October 2024
(1E) 12E} (3E) 14E} {3E) Date of Calibration: B October 2024
149,563 149,601 145,569 148.831 143,762
Figne: Shows the location of th emgersmire s, . &
Calibrated by mevatnin charoensue  Approved by
b et { Mr Pheraphat Tuangit }
The repant uncerminty of measuremeni wes hased on a standsrd uncerminty multiplied by & coverage facsor k= 2, NEnBper, Divipion of Canitialind Labanmny
L Respossible for the Technical Management Ti
providing a level of confidence of approximetely 95% Lot A Ot = 7 i
Thee uncertainties are for & of appr 95 B,

** End of certificate ** This Cerificate = issued in soordence wih the oonditions. of accrediation granbed Dy the Thal Laboratory Rooedifabon scheme
wtuch B assessad [he Seasurement capatilty of the isborstony snd & traceabiity 1o mecogreed natensl slardands and b tha unis
of measrement realized at the comespondng naboral Sandands laborshony. The camificat may nat be reproduced other than in Al
et with the prior weitten approval of the Mational Food Instiute.

F-CE-D03 Bevision: 34 Dete: T0HM-05
'
wngrsluAue




i T,
RS

rial :X:‘-’."O:—r."T Mafional Food insiue b

erace Correr SRR

Calibration Report

Certificate No.: 25000 16-D01-01
Equiipmant: CHAMBER [Mot Air Oiven]
Mt LES5 Senal o BZ16 168K
Resclution: a1 o3 D Mot URE WAL 2559
Manufactures: MEMMERT
Date of Calibration: B October 2024 Foge Tof 3
Locatian: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD:,
Erviranment Condition: Ambient Tempersture (303 £ 1 ) °C
Fdative Harmidity {5 o1 1%
Lire Makage ¥ o+ 3 ) vak

Condition of this results of Calibration:

1. This instrament was calibrated by insert @ standard thermometer into its chamber 2nd callbration 2ocording b
W-TE-014 Based on TUAS G-20-1/02408 (E): Guidelings for Colbration and Checks of Temperature Controlied Endlosures.
- The tempersture scake used was based an [T5 - B0,
- i et shiow bisow wens Final valigs and tho initial daca may be abtaived upon request

2, Refarence Slandand Irstrument

Instrument Model Serial No./ID No. | Certificata o, | Dus Data Through
Dighnl Themmometer | __ W724 MYST003188 WATICRAL FOCD
ks v et enn| RS | Sweedias |

3. This certificata 5 traceable to Internationed System of Unts (51 Lints).
4, This certificate was cortifiend ondy for the nstrument we cslirated.
5. This resuk of calibration was found accurate as shown on date and place of cabbraten only.
& Condmian of Caibrated bem : Good
LU Description
Time of Record 1 Howr % Minute At 104.0,140.0 and 1B0.0 °C

Fresh air Demper F| -

7. Resul of Calibraton ;

FLinl Reeson: 01 Dee: DI-0-65

P
N S
f 1 asevinssudms aasiEaarIuaeE '
n I AutiLErsdas B sema TrEsUE T TS ‘q“z‘;;_:\‘—\\q
A Rt rckafion for incsing Developrment Mafional Food e Hndaa |y A e
d indusing Laboraiony Sanice Conier cml&uum
Calibration Report
Certificate No.: 25000 16-001-01
Equipment: CHAMEER [Het Air Dvert)
Micdel: UFSS Senal Mo B216. 1666
Resclution: {5 10 No.: URE WAL DZTI2559
Marlactures MEMMERT
Date of Calibration: B Qcieber 2074 [Fage 1od1
Calibration paint; 104,0,140,0 and 1800 °C
Cambration | Temgerture | Melstve | Line Valtage 2 B
Condition 1) Humigiy { %) vemy H i
M 9.3 54 270 : i -
rax 3.2 56 Hip 2l
Tablel : Reparting of Temperature
Calibration Measured Temparature {°C) @ Sensor Mo,
point (Sensor No.9 is REF) Uiosskality
o) o #2 #3 | =a #5 | #e #7 | W@ LE] * ("C)
104.0 103,89 | 10365 | 103.88 | 103.59 | L0440 | 102568 | 10370 | 1400 | 104,15 0.53
140.0 13985 | 13953 | 139.87 | 13958 | 190.67 | 140000 | 139,60 | 14025 | 140.23 73
160.0 17963 | 17922 | 179.71 | 17276 | 1e10a | 1m006 | 179 | 18087 | 18039 .50
Tahle 2 : Reporting of Characterization Result
ULC* Setting WUC* Reading (“C) Stability Unifarmity Overall Variation
(5] MIN HAx o * () 'e) {"cy
104.0 104.0 104.0 1049 .15 0.4 088
140,00 1400 1400 1409 .13 0.31 12
1800 180.0 180.0 180.0 0.13 1.2 148

Mole  The guited woertainty indude * Stabiity * and ® Loading effect (208 of Termp Unilormity) ™
WC™ = Unk Under Calbration
Stabiity = Ong-hal! of the greatest masximum diference of messured tevperstures & any 0Ne censors,
for a1 least half an hour after resching steady stabe.
Unfieemity = The maximum difference of measured temperatures & any sensars bnd the measuned
temperature at the reference location which are absersed Bt the same lime,
Oweral Varation = The diference of the maximum and minimem measored temperatunis gt absanation time.

The réport uncertainty of Measurement was based on standard uncertainty multiplied by coverage faclor k= 2, providing a
level of confidence of sapproamately 95 %,

F-CEOLY Reveson; 31 Dwies 20-04-85

HNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES & FQUIFMENT CALINRATION AND TESTING SERVICES E@
THA PATTARAKARN RIIAD 508 15, $UARLLUA NG, 5 AKLLARG BARGKOK 10051 e

W T T T
THL,. &7

MOOIE PAX. B-2TIS-E CALERATION p0

Cart. No.: 24TM5E3

Certificate of Calibration Page: 102

Equiprment - Hol Ar Owen

ManulTsctuner Mammeri

Model - UF 55

Serial No. : B2120a11

10 Mo, - LIAE WAD.006/2556

Submitted by : United Analyst and Enginesing Consullant Co.Lid.

S Soi Uomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanang,

Banghok 10260

Location : Lats Fiacr 2

Recaivad Ordar | 01 Aprd 2024

Gallbration Date - 01 - 02 Agrl 2024

Ambient Tempserature (26+10]°C

Relative Humidity ; (80430 )%

Calibrated by © Krisda Males

Approved by ém
Appraved Signatory

{ 1 Panpan Papm

(") Suwd enjsi

{ ] unchit Promprat

|s=wee Date : 5 April 2024

The Uncerlxinties are for a confidence: probability of approzimately 95%

This cornificass ruay nos b eprodaced. oefwr oy b Full, sxceps with s grioe writien

Fesd of Corporass Sarvices 1 - Fopipman Calbrusion and Tesing Services

Lana'l-s'lunmfgl
A DOES08

Equipment : Hot Air Cvan Cart, Mo, 24THMS80
Condition As-Raceived :  Used tem Page: 2af3
Reference : 2404-D0040C-3

Procedura Usad ;-

Calibration were conducted using calibration procedus CP-OTOR based on TLAS G-20 according (o direct
maasurament method with Data Acouisilion which cormecled wilh Resistance Temperatura Detector | RTD |
and Tharmacoupia Type T,

The emparalure scale usad was based an [T5-000

Candifion of this result of galibration

1. Reference standard instrument:-
Instrument Serlsi Mo,  Cert.No, Tracgehly Dy Dits
1| Data Acquisition MY ST0ET 11 M8 TPA 11 dul 2024

2 This certificate is valid anly %o the item calibrated an date and place of calbration.
3. Thie ceriification is iraceable i the Intamational Sysiam of Linil.
Remark : TPA : Technology Promation Assaciation | Thailand - Japan |}

Resullof Callbeation = *) Wehcut Adusbmert
Functicn of ULC® ; Temparatura Scurca
Fresh air setting : Chse Enviranmant during calibration
Beginning | Finishad
Temp. (€ | 2 26
; g 2 REL Humid. [ % ) a7 a8
(A Sugaly | Va | 21 220
&
3 Fiot. Sed 1D Mo @
H Calibation Paint
(120 ta 180
Position ; (Rl
©
1 Z1-18TE-01 f 22-1BRTD-21
z
)
2
Probe Instaliation Details :  Dimension of Chamber : B
o B s & FARTC06 | 1BRTO-26
b= &0 cm W= a0 m P 1 TGHGC 07 ] BRI A
&= 50 em H= 075 m & 21-19TCL8 | 1SRTD28
e e a(el) | 21-18TC-08 | 18RTO-2

Lana'ﬁ‘lumugu
a120973



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
OOAPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SEAVICES
B34/ PATTARAKARN ROAD STH 15, SUANLUAKG, SUANLUANG BAKGEDS 10250
TEL0-2P1 F-3000-29 FAX.0-2719-0454

Equipment | Hat ir Oven Cert. No.: 24TMS88
Condition As-Received : Lsad Ihem Page: 3ol 3
Ralarancs | 2404-00040C3
Result of Calibration @ [*) Wilkaut Adustment ] Cert. No.: 24TMB4T
i . Rk Certificate of Calibration bt 1
Frash air setting ; Ciosa
Collbrstion] UG | UUE* | Tempersture | Temperature | Cverall [Coversgs

Faind Seiting | Reading stability uniformity Fator Equipment ; Incubater

tc) ji'e)] ey (2°C) (c) [

4.0 1040 | 104.0 Q.02 047 .54 2 Manutacturer : Binder

1200 | 1200 | 1200 012 072 13 F

180.0 1800 | 180.0 @3.13 1.2 1.5 2 Model : KB 400 E&
T Measurnd T 1°C}

Paint Pasitian Hesasiatoy Sarial Mo, : ITH00N015635

[C} 1 2 3 4 5 6 T B [Biret)| (+C)

1040 | 104.464 | 103,647 | 104226 | 104.232 | 104.106] 105,691 | 104,275 [ 104127 [ 104.013] 042 1D Mo : UAE.MIC 0182564

120.0 120,486 | 120,088 12006258 | 120,596 | 119,531 | 115,644 | 120,364 | 120,144 | 120,150 1.1

180.0 | 180574 179.76a| 180 285 | 180.670] 178,504 | 170,700 | 180,257 | 178,981 | 170602 i1 Submitted by : United Aratyst and Engineesing Consukart Co. Lid

3 Sei Udomauk 41, Sushurndt Road,
Bangchak, Phrakhanong,
Bangkok 10260

Avarage® : Tha average af 30 values in each pasiion

Temperature stability : One-half of the greatest masimum difference of measured temperatune & any ane sersor
Temperature uniformity : The mazimum difference of measured lemparalures al ary sensors and fhe massured
{emnperstura &1 the relerence localion  which are chsarved at tha same time or 8t & clese 60 observation Hma as Locatian : Microbioiogy Laborstory. (302)
possible to daierming the lemparalure pattem o homeganeity within fhe chamber under sieady-stale canditions,

Overall Variation : The Differance af ha mzdmum snd minimum massured lmpsralures Ihroughout abaenvalion, Pecalme LIes) il
DUt : Uit Undar Caliteation Callbcxilon Duta : 01 et 2004
Mote :  The raported uncertainty of massunement wias included stabilty and eaciudsd urdammity . Ambienl Temparature : [26410)°C
Redative Humidity = (S0230)%
The reported uncertarty of maasunement wias based on & slandard uwnoanainly muliphsd by 8 coverage
factor K, poicing & el of confidence of appedimalsly 85 %, Calibrated by : Man Patianapangpaiboan
Approved by |
Approwved Signaicey

{ ) Ponpan Paipim
1% St Ima
{ ¥ Kunchit Pramprat

Issue Data ; T April 2024

mmwmamammmmwm

im. cartificas ey nal ba raproduced other Buan i hull, excapt with the prios wrinen
wwhm.lmmms Fruipment fafidiatizn and Tesing Sendces.

Yk

naslumy wnanslumunu
a 120973

Equipmant : Incunatar Corl. No.: 24TMELT Equipmant ; Incubatar Cart. No.: 24TMBLT
Condition As-Recoived :  Used liem Paga: 2of3 Condition As-Received : Used Hem Page: 3of 3
Referance : 2404-00030C-6 Rafarance : 2404-00030C-6
Procedure Used - Result of Cadil i () Without Adjustment

Calibration wene conducted using calibrafion procedune CP-0TO2 based on TLAS G-20 according io direct Fusnetion of UUC* : Tamparature Source
maasirament method with Cata Acquisition which cormectsd wilh Resislance Temparature Delectar { RTD ). Fresh alr satting ; Cless

Whe: fnm praburs scale usad wm: beed on (T5-90 Callbration| UUC- | UUC- | Temperature | Tempersturs | Gvarall | Covarags
ﬁ:ﬁl’% Paint | Bamting |Rending|  stbsity uniformity  |Varistion| Factor
| 1"C) {'C1 ] (") (2°C) (G =y K
Instrumment Serial No.  Cert Mo Traceable Dus Date = T T e T = z
1} Data Acquiskion MY4DOZIEIZ  ZAMIZZ TPA 26 Jul 2024
2. This canficate is vaiid only to e Hem calbrated on date and place of callbration Calibration Measured Temparaturs | °C ) Uncartaiety
3. This canification Is racankis to e Iremational Syssem of Unit Paimt Position
Remark : TP : Technalogy Frametian Assoclation | Thakand - Jagen | ¢y 1 | 2 [ 3 | a1 s8] 8 T 7 ] & Jowt)] (se)
Reault of Calibration == [ *) Withaut Adjustment 350 | 38,000 | 25022 [ 34641 | 34851 | 35027 | 35011 | 35025 | 55028 | 35007 | 0.00
Functlon of UUC* ; Targeralus Sounss Average® : The averags of 30 valuas in each position.
Fresh air setting - Closa Environment during calibration Temparature stablity : Ona-hall af tha grealest maximum differenca of measured lemparalure 8l By one Sendor.
Beginning Firighed Temperature uniformity : The maximum difference of measured temperaturas at any sensars and the measured
Tamg. { °C ) 24 4 temperaiure &l the relerence location which are abserved =i the same fime or at as clase an chservation time as
REL Humid. | % | B 57 possibie fo delermine the temparaturs patism or hamagenaity within tha chamber under sbaady-siate canditions.
AL Supply [ Vak | 22 233 Overall Variation : Thi Differencs of 1he maxinum and minimun measured lempersturas throughoud obsenation,
WUE* : Ui Under Galibration
Position : Red, S1d. Hale :  The raporisd uncestainty of maasuremant was inchided stabiity and axcluded unifomity
H 8 : :D.:E;::D;.m The reported uncartsinty of measurement vess based an & slardird uncartainty muipled by & coverage
s . factar k, providing a level of canfidence of appraximataly 85 %.
/?-L 8 / It R -abia-
4
5 22-16RTD-05
& | 201BRTD.0E |
L
Probe Installation Datals : Démansion of Chamber ; =t L d
P b Tar iref) | 22-16RTD-08
b= W0 em W= ass m
e= 0 om H& 12 m
Capscity = 037

lilﬂﬂ'li‘hjﬂ’mqu lﬂﬂﬂ'lihllﬂ'JUQﬂ



DE Services Co.Lad.
DQE SEI‘VitES 32 Son Ladpraso-Wanghin 55, Ladprao-Wanghin Rd., Ladpraa, Ladpeio, Bangok 0230
Phone ; +66 (12 538 M54, Eamil | deeservicesinfoligmall com T
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page lof3
Customer : United Analys? and Engineering Consaltant Co. Lid. (Head Office)
Address : 3 Soi Udomsuk 41, Sukbumyvit Road, P nong, Bangkok 10260

Location of calibration : Laboratory 315

Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model = Cary 60

Serial No. : MY 15410009

ID Nao. = UAEWAT.ONV2558

Received Date: 7 May 2024
Calibvration Date : 7 May 2024
Issue Date : 9 Muay 2024
Condition Instrument :  Good

Calibrated by : I]L-I']'iﬁﬁ_- Approved by : o

o Mir, Tangwut Rittidach ) { M= Chanthicha Sangngern )
Technical Maniger Quality Manager
Thie cal it pevelt 5 appled ooly o0 the abovs calibratsd iem mrd was frend scourae au shown on deis asd place of clibratios sely.

The capability o matiosal sndasds sad w0 the unh of st

wtwadarch lnbomseey. Thia certifucsle ety ol b repidioed other (han in A exoepn writh the prior writsn approreal of fa DG Service Co., Lid

v as it imability

ionansluaau..

IDOE Services Co_iLod.
DQE Carilens 32 S0l Ladprao-Wanghin 33, Ledproc-'Wanghin Rd., Ladpeun, Lodpran, Bangkok 10250
Phone : +66 (002 538 2054, Emadl - doeservicesinfojigmail com e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy @
Wavelength CRMz Valwes ULIC Resding Correction Uncertainty Covernge faotor
(mm.} {Abs) {Abs) (Abs) (Abs) i
LR L] 0.0000 00028 2.00
20 0.5780 0.5747 0.0033 a1 200
10484 10438 00046 00029 .00
21876 2.1832 00044 D008 2.00
LR 00000 0.0000 L0028 .00
(.5595 0.5581 00014 034 200
" 1.0239 10231 0.0008 00035 200
21230 21219 n.oory 0L00ED 200
00000 00000 0.0000 0.0028 200
05230 05184 00046 00030 200
e 05633 0.59614 0.0019 00029 2,00
19753 1.9731 0.0022 00070 200
00000 0NN 0.0000 00028 2.00
045181 05150 0.0031 00031 200
- 1.0002 0.9964 00038 00033 2.00
19973 19914 00059 LO0ER 2.00
00000 00000 0.0000 0.0028 .00
05517 0.5485 0.0032 L0030 2.00
o 10803 10772 0.0031 0.0030 2.00
20373 20293 00080 0,008 2,00
LUXE v 0000 00000 00028 2.00
0.5591 05565 0.0026 0.0031 200
- 10518 1.0482 0.0036 00,0034 2.00
19274 1.9202 0.0072 n.ooTy 2,00

ienaaslueagy

DQE Services O, L
DOE g0 yices 759 LulpmrWinghin 5, Ladpess Wanghin R, Ludpran, Ladprso, g 10210

Phoms : -+ (012 538 2054, Email ; dgeservicesiniigmall.com e

REPORT OF CALIBRATION

Certificate No. :  SP24-018 Page 2of 5
Environment Condition : Ambient Temperature 25 £ 5 g+
Relative humidity 55 4 20 %RH

Calibration methed ; In-hows: method CP-01 Based on ASTM E275-08

Certified Reference Muaterials :

Material Serial No, Certificate No. Due date
Absabance Standard set 25760 115663 25 October 2025
Absahance Standard set 25757 115638 25 Detober 2025
Wavelength Starsdard set 25806 115657 25 Detober 2025
Wavelength Standand set 25758 115663 25 October 2025

Traceahility : This certification is tmcenble to the Injernational System of Unit maintained at National -

Institute of Standards and Technabogy (NIST) through Stama Scientific Limited

Spectral Band Width af UUC : 15 nm.

Scan Speed of UUC : 60 nm/min

Sean Interval of UUC : 015 nm

Resolution of UUC ; Photometric  0.0001 Abs,

Wavelength 01 nm

ionanshinauny

DQE Services Ce,Lid.

Dm S £ 32 Soi Ladprac-Wesghin 55, Ladprec-Wanghin Rd., Ledpran, Ladprao, Basgkok 10230
BrviCces
Phane : 66 ()2 S3E 2054, Email @ dgeservicesinfoiigmail. com [T
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4of 3
Photametric Accuracy :
Wavelemgth CRMs Valwes UUC Rending Correction Uncertalnty Covernge facior
{ame.) {Abs) {Abs) _ (Abs) {Abs) k
25 (L0 L0 (L0000 LS 2.00
0.7469 0.7435 0.0034 Q057 200
(L0000 00000 LEREH D050 .00
= 08674 0.8630 00035 D060 2.00
0.0000 00000 0.0000 (L0030 200
g 02919 02907 0.0012 00051 00
(L0000 L0 0.0000 LD 2.00
o O.e430 06402 00028 00055 2.00

ienanslunaAy



DOE Services Co_Lid.
DQE Sarvicas 32 Sol Ladprao-Wanghin 53, Ledprac-Wenghin Rd., Ladpreo, Ladpran, Bangkok 10230
Phone : a6 {02 538 2084, Email - dgeservicesindniigmeil com [t
REPORT OF CALIBRATION
Certifiente No. : SP24-018 Page 5 of 5
Wavelength Accuracy
CRMs Valoes UUC Rending Correction Umcertaimty Coverage factor

{mm.} {mm) {mm.} (mm.) k

41m 2420 028 018 200

27945 935 ] 018 2.00

2B7.81 59 -0.09 018 .00

334,06 339 ol6 0.18 200

36093 3603 (43 018 2,00

41859 4181 LLE. 018 2.00

44554 A45,6 034 018 2.00

45366 4533 036 (L] 200

48002 4598 0.22 018 .00

53659 536.0 0.5 018 200

637,98 6387 -0.72 018 2.00

431.38 4308 0.58 .18 2,00

4TZ.50 4724 LRl 018 2.00

51347 513.7 023 018 200

LFER ) 3201 0.22 018 200

57317 5735 -0.33 .18 200

5B5.35 5851 015 0.20 200

654,40 685,10 0,70 0.18 200

T40.72 414 .68 020 200

T48.55 Tag1 0.55 18 200

BO7.03 807.3 0.27 018 200

879.28 §79.3 -0.02 .18 200

Pemark : - UL = Liakt Under Callaration
Wik = Mot Avamhle
- The: resl ea panded uncendiny of Mesarement U i saied is the sandad wiosmminty of sessurement matiniled by ha soversge faclork

wich for 3.normal distri ——— 444
= ® Inadicates non TIS] sceredied

- End of Certificate -

wnanglainauna,

D Services CoLid.
DOE copyices 3250 Ladprao-winghin 55, Lutpeus-Wanghis Bt Ladgean, Lifpac, Basghol 10230

Phane ; +i6 (0)2 538 2054, Email ; dgeservicesinfafgmail com bk

REFPORT OF CALIBRATION
Certificate No.:  SP24-028 Page 2 of 5
Environment Condition :  Ambient Temperature 2545 ¢
Relative humidity 5520 %RH

Calibration method : In-house method CP-0] Based on ASTM E273-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Abscbance Standard set 25760 115663 25 October 2025
Absobance Standard sel 25757 113638 25 Ogtober 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 1156465 25 October 2025

Traceability : This cortification is ble to the | 1 System of Unit maintained ot Notional -

Institute of Standards and Techoology (NIST) through Stama Sclentific Limited

Spectral Band Width of UUC = A0 mm

Scan Speed of UUIC : 40

Scan Interval of ULIC ;. 01 om

Resolution of UUC : Photomeiric 0.001  Abs,

‘Wavelengih 0.1  om.

wenasluay

FM-TOE-00 R0 TN

DIE Services Co., Lid
DQE Seryices 5 Ladpmo-Wanghin 33, Ladpean-Wanghin Rd., Ladpras, Ladprec, Benghok 10210

Phome - 58 (012 538 20154, Email : dgeservicesinfodigmail.com T

CERTIFICATE OF CALIBRATION
Certificate Mo, :  5F24-02% Page 1of 5
Customer ¢ United Analyst and Engineering Consultant Co. Lid. {Head Office)

Address 1 3 Soi Udomsuk 41, Sukbumvit Road, Bangehak, Phmkhanong, Bangkok 10260

Location of enlibration :  Labomatory 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer:  HITACHI

Model :  U-5100

Scrial No, @ 23A4-008

ID No.: UAEWAS.DI2567

Received Dute : 10 September 2024
Calibration Date : 10 September 2024
lssue Date ¢ 13 September 2024

Conditlon Instrument = Goaod

Callbrated by : i[u}»"lj Approved by : qfaa;‘zﬁ

I bir Temawur Rittidech §

{ Ms. Chonthicka Sangngern §
Texhnical Mansger Cuslity Manager
The galbbwarsion ressh is apped ooy i the above calibeaied liem and was fousd aoarme as shown on deie and place of sabbration only,

It memmrmmer cxsisty of e bhariery 334 e irmbali in eoogom miional s o b the o of e ot a e aposding

ratigeal sisadarh laborinery, This cortificale may nol be reproduced other than i $all ecepl with the prior writion sppeoval of the DOE: T, Lid
FRE-T08-02 R a0

DGE Services Co, Ll
DQE Seryices 12 5ol Ludpru Wanghia 53, Ladpeio-Wasghin R, Ladpras, Ladpean, Banghok 10230

Phome - 566 (0112 533 23004, Eeail | dgeservicesinfomgmail com AT TELTIE 1T

e maon bos

REPORT OF CALIBRATION

Certificate Na, : SP24-028 Page 3 of §

Calibration Results : Without adjustment

Photometric Accuracy @
Wavelength CRMs Valses ULC Resding Carrection Uncertainiy Caoverage faclor
{mm} {Abs) {Abs) [ Abs) {Als) &
(L0000 0000 (OO 00028 2.0
0.5780 0.575 (D03 00031 2,00
20 10454 1.044 L0044 0.0029 20K
L1876 2. 190 -0.0024 00075 2.0y
0.0000 0,000 (D000 0.0028 2.00
05595 0557 (W25 00,0103 2,00
o 1.0239 1021 (L29 00033 2.0
2.1230 1.121 Q0020 0.0079 200
fLoonn 0000 LUXC ] 0.0028 .00
s 05230 0.519 (040 0,009 2.00
09633 0961 00023 00028 200
1.9753 1975 0.3 0.0070 200
(L0000 0,000 00000 0.0028 .00
OL51EL 0513 0.0031 .0031 2,00
54,1
L0002 0.997 00,0032 0.0033 200
1.5473 1.996 00013 0.0085 .00
(LD 0L000 0.0000 00028 200
05517 0.540 0.0027 0.0030 2.00
5% 10803 1.O78 00023 0.002% 200
20373 2,031 0.0063 00081 2.00
LL ) 0.000 0.0000 0.0028 .00
0.5591 0357 0.0021 0031 2,00
- 1.0518 1.049 00028 0.0029 2.00
19274 1.523 0,004 0.0080 2.00

enasluau

-T2 ROI 1T



[XIE Services CoLid.
DQE E 32 Snl Lisdprac-Wenghin 55, Ladpreo-Wanghin Rd., Ladpmao, Ladpres, Bangkok 1230
Services
Fhone : +i6 (052 538 2054, Email : dgeservicesinfoiigmall.com Lot dgeied
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 40f 5
Photometric Accuracy @
Wavelength CRMSs Values UUC Reuding Correction Uncertainiy Coverage factor
{mm.} {Abs) (Abs) Liba) {Abs) k
4 L0 0.0y LEXUEE] 0.0050 2.0
1.7469 0743 (L0030 00056 200
= (L0000 00K (LD 00,0050 2,001
(L8674 0862 L0054 0.0059 2.0
A1 00000 0k 0D 00050 2.0
02919 0291 (LO00 0.0051 200
356 00000 (L 0dMY (.00 (L5060 2.6
06430 0639 (LO0Hy 0LN55 2.0y
wenasluay

FM-TOE02 RO 1R

IDOE Servies: CoLid.
mE Rar s 32 Soa Ladprao-Wanghin 33, Ladprao-Wanghin Rd., Ladprao, Ladpreo, Bangkok 10230
Flumne ; +66 (002 518 2054, Email ; dyeservicesimbaiipmail com TR (1
REFPORT OF CALIBRATION
Certificate Wo, 1 5P24-028 Page Sof 5
Wavelength Accaracy :
CHMs Valwes UUC Readimg Correction Umeertainty Coverage fagior

{mm.} {mm. {mm.p {nm.p k

24100 24004 .60 Q.18 200

27930 2787 .60 Q.18 2.00

IEB.90 2B8.5 DA 018 00

350 3342 .30 .18 .00

361,40 3610 050 018 200

418,40 418.0 040 018 200

447,20 46,7 0.50 .18 00

459.30 4506 030 018 100

537.00 5368 0.AD 018 00

638,00 6374 0,60 018 .00

H1.29 4408 04y .18 .00

470,88 4706 028 018 200

33TS 5135 0.2% 018 200

£28.59 5186 -0 Q.18 100

57510 4.9 020 a.l18 00

585,56 585.3 026 020 .00

684.70 6841 .60 018 100

T40.51 T40D 0.51 0.20 0

7461 [T 041 018 m

w704 6.3 074 018 200

10,68 &89 078 018 200

Rernark : - UK = Uit Unedsr Calianinia
- B = Mot Avalasis
= Thi result expaaded encerainey of mewuremeni U i siod ax fie sondasd uscersinty of meswment mukiplied by the covomge fcer .
which for n noomal disibutien comesposds 100 vovensge probabiliy of sppes imaly 35%

- End of Certificate -

wenaslueu

FRE-708-02 ROL 1112921
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