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Aczrditer cabbyation ishaertary

NSC - TISI = T1S 17025
CALIBRATION D367

CERTIFICATE OF CALIBRATION

Certificate No CO-008-55 Puge 1 o7 2 Pagers
MEASUREMENT ITEM Top Load Crifice Cofitration procenne!
MANUFACTURER | Anderzen Instuments
MODEL/TYRE LE25A
SERAL NUMBER 12m
1D NUMBER UIAEANV.OD9/2542
CONDITION AS-RECEIVED Uszd o ShachaRie
CUSTOMER Unitert Analyst and Enginesring Comsultant o, Ltd, Thie canoeate e
81 5ai Uddomauk 41, Sukhumvic fosd, Sangchak, Phrakhanong,

Bangkak 10260
suetern o units 51} through the
RECEIVED DATE 02 Jun 2033 Mutralagy dctifie of Netherlands) o Cert

MEASUREMENT DATE 142 Jun 2033 ber, GI221901
IS5UE DATE 12 Jun 2023
Uncertminty of Megsurement:
The seported uncrriminty of measurement s Saved
ENVIRONMENTAL CONDITRONS: on the stamdiord un ty
Amgient condition in the Sbarstory are ai follow: e
Temperature T
Fredathve His *AH
Atmosginnric B hiy whriara
preslon af i
CALIBHATION CONDITION:
Peecanditianing 3 hauirs at anshient conditians.
feasuremest Candition The averige uskies duriag Moasuramant 3t 333 °C aod 55 06RH

tor the it eolibwuted

NOTED; The certiffeate s v digte el plect nf pealiresti

TABLILATION OF RESULTS:

Thes thle an ness page ghow the measared vakis

NAC

[IMANATE AS0CIATES OO
Cnlibritbai e e Appecved signatory

A

8dr. Batiya Aoonicharoen
Ealibratian Department Manager

THIS CERTIFICATE REFORT MAY NOT 8E REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN D8TAINED
IN WRITING FROM THE LABDRATORY

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 Certifigata’No::=2451252
Page: 10of2

Equipment : U Tube Manometer
Mabitactirar: Duyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/IM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: o
1D 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

Relative Humidity: (50 £ 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

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

Lﬂf’lﬂ'ﬁ‘lﬂlﬂ’l‘um.l

DNAC

Contiruation of Certificate of Callbration Number £0-004-66. Page 2 0f2 Pages

MLASUREMENT RESULTS:

1w i Mk deules
GysEam. Th

e Aotary Displas
r stanclard temps

t Wheter foots Muter)
e seve stirbard pressure resp

brated by direct eompiarison methad with the &
15 K} and 70 mmé

Tabla £ The resiilts of @ Standu
Flew yate Temperaturs | Temperatare | O mster Standard Flow [{1]
Plate I7al [Tl
m"fmin i k| i
[ = 340 1 [XTT
2 EEE 0830
1 Tzan 1068
] oz 1131
s | | FEGE] I 1376
1.905%1
0.00879
vl eouffictint fr): 099988
Uncertsinty (4 oms  m'min
Tibie 2= The resiity of et &
Fiow rate Prassurs | Tempersturs | Temperaturs | o meter Standur Flow [g25]
Plate iPa) [Ta] | [¥m]
g -3 | t g
wz | San |
2 139 354

129381
-.00854
hiciont (+] 0.35a84
Umcertainty (& = 1 G015 m'fmin
***End of Certificate of Calibration’
e,
'
wnaslumugy
CertNo.: 24P1252
Page: 2 of 2
Result of - Without Range : 0 inH:0 to 36 inH:0
Function:- Prassura Maasurement Scale Interval : 0.1 inHzO ( The Second Estimate )
Increasing Pressure
UUC Indication
Applied Pressure High-port side Low-port side & Emor
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 * 0.1 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 %.

-000-

Lﬂnﬂ'ﬁ‘lﬂlm‘UQH




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICEs HBC=NEA
5344 PATTANAKARN ROAD SOI 1§, SUANLUANG, SUANLUANG, BANGKOK 10250 ==
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e

MG T TE e
EALMATION Po08

Certificate No. : 24P1369

Certificate of Calibration P 1 B

Equipment : Aneroid Barometer
Mabifackirar: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: =
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

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

Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1007 mbar
Procedure used: The calil was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, 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.
1) Standard Barometer DPI142 1422505046

Certificate No. Due Date
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.Scale and conversion factor is 1 kPa = 7.50062 mmHg

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

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

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 (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[V/] Attapol Panurach

wnaslunugy

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 MEC I NEYO2E

EALMATION Po08

Certificate No. : 24H757
Page: 10of 2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.132/2550
Condition As-Received: Used Item
Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C
(50 +20)% 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled miror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Procedure used:

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 International System of Unit maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit Waewwanjua
Issue Date : 18 April 2024

Approved Signatory :

[v ] Chakrit Waewwanjua
[ 1Viporn Tantiyawutti
[ 1Unnopphol Harachai

Lana'r:'l:imuqu

Result of calibrati Without
unction:- Absoluts sure Measul nt

Increasing Pressure

CertNo.: 24P1369
Page: 2 of 2

Range : 720 mmHg to 780 mmHg

Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0
Error (mmHg) 1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

Decreasing Pressure

Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44
UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0
Error (mnmHg) -6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration

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

-00o-
la
Cert. No.: 24H757
Page.: 2 of 2
Result of Calibratiol Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 a1 0.9 1.6
25.0 60.0 61 1.0 1.7
25.0 80.0 76 -4.0 18
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) *C)
20.007 20.5 0.493 0.72
25.032 255 0.468 0.72
29.997 30.0 0.003 0.72
35.010 35.0 -0.010 0.72
40.019 39.5 -0.519 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%.

-o0o-

Lanmi'l:imuqu



_;'_\7{‘3 \l? United Analyst and Engineering Consultant Co., Ltd.
LE2 L~ V™ 3 50k Udamsuk 41, Sukhumit Fioad, EBangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 com E-mait: com

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Equipment : Gas Analyzer (NO; Model : 42C

Manufacturer : Thermo Electron Corporation Serial Number : 0517512000

Standard Gas C . Dil 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. : EB0159156

Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analyz(:rpll,);splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
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 (%) 0.25

:Acceptable Limit + 5%

Multi-Point Gas Test Chartl
450

—~ 400
5
g 30
T 300
g =
5 o
= 150
g
£ 100 ;
50
0 =5
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
“Calculate by
Page 1o 1 nasliAuAY

_;'_\7{‘3 \l? United Analyst and Engineering Consultant Co., Ltd.
LE2 L~ V™ 3 50k Udamsuk 41, Sukhumit Fioad, EBangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 com E-mait: com

MULTI-POINT GAS TEST REPORT

Test Date :Sep 17,2024

Equipment : Gas Analyzer (NO; Model : 42i

Manufacturer : Thermo Scientific Serial Number : CM08130002

Standard Gas C . Dil 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. : EB0159156

Expiration Date : Nov 6,2026

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Rcad, Bangehak. Phrakhanong, Bengkok 10260
Tel. D 2763 2828 Fax 0 2763 2800 c E-rmait: com

MULTI-POINT GAS TEST REPORT

Test Date : Oct 11,2024

Equipment : Gas Analyzer (NO; Model : 42C

Manufacturer : Thermo Electron Corporation Serial Number : 0517512001

Standard Gas C . Dil 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. : EB0159156

Expiration Date :

Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analyz(:rpll,);splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 101.7 1.70 167 1.67
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
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
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46

:Acceptable Limit + 5%

t Gas Test Chart

450
— 400
=
g 0
F 300
g =
5 200
£ e
s
£ 100
50
0 =5
4 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
il bl L
11 10
Page 1 of 1 Lonans e IUAA

CERTIFICATE OF ANALY
Grade of Product: EPA PROTOCOL STANDARD

AlR Licl THAILAND

Expiration Date:

Multi-point gas test data

ANALYTICAL RESULTS
Actual Protocol Total Relative
Concentration Methaod Uncerainty

Reference Value (ppb) D"I:;V::;b) Difference Error |Percent Error| [% Error]
Level 1 |Zero 0.0 0.5 0.50 0.50 0.50
Level 2 |20.00% 100.0 101.6 1.60 1.57 1.57
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 5 ]80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.52

:Acceptable Limit £ 5%

Multi-Point Gas Test Chartl
450

400 4064
350
300
250
200 5
150
100 i
50
0

Analyzer Display(ppb)

0 v 50 100 150 200 250 300 350 400 450
Reference value (ppb)

CALIBRATION STANDARDS
Type Lot 1D Cylinder No Com

ntration Uncortainty Expiration Date
o .

TCAL EQUIPMENT
| Principle Last Multipoint Calibration

Instrumant/Make/Modal

Page 1011 nanslunugy
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Fioad, Bengchak, Dnraknanmg Bengkok 10260
Tel. D 2763 2828 Fax 0 2763 2800 c E-rmait: com

| _/_ﬂ \l? United Analyst and Engineering Consultant Co., Ltd.
—J 3 Sol Udomsuk 41, Sukbumvit Acad, Bangchak, Fhraknanmg Bengkok 10260
vt i o ueys Tel. 0 2763 2828 Fax 0 2763 2800 com E-mait com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2026 Test Date : Sep 6,2024

Equipment :

Gas Analyzer (SO2; Model : 43i Equipment : Gas Analyzer (SO2; Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387065 Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387066
Standard Gas C . Dil Detail Standard Gas C . Dil 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 (CHs) - PPM Serial Number : 1180540071 Methane (CHs) - 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 Expiration Date :

Nov 06,2026

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analyz(:rpll,);splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyz(:rpll,);splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 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 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30 Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 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 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chartl t Gas Test Chart
450 450
= 400 2 = 400
g 350 g 350
3z 300 300
g = g =
5 200 = 200
% 150 % 150
£ 100 56 £ 100 f
50 50
0 H 0 H
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
;arualm by Apgrove by
/ 717 - / ¥
Sep / 2024 G Sep 2024
Page 1011 enanslunIugn Page 1011 nanslumugy
IS \l? United Analyst and Engineering Consultant Co., Ltd. A"gas
—J 3 Sol Udomsuk 41, Sukbumvit Acad, Bangchak, Fnraknanmg Bengkok 10260
oot i s uere Tl 0 2763 2828 Fax 0 2763 2800 com E-mait com L o
MULTI-POINT GAS TEST REPORT TRy P ) 4 = 4
CERTIFICATE OF ANALY
TestDate  :May 15,2024 > . : S S
i Grade of Product: EPA PROTOCOL STANDARD
Equipment : Gas Analyzer (SO2; Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387067
Standard Gas C . Dil Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024 ANALYTICAL RESULTS
Component Actual Protocol Total Frla e
Concentration Method Uni
Multi-point gas test data
Reference Value (ppb) Analyz(:rp:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
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 Cylinder No Uncertainty Expiration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.49 A% 1
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
450
= 400
5
g 350
300
g =
§ o TICAL EQUIPMENT
g M Instrumant/Make/Modal I Principle Last Multipoint Calibration
£ 100 f - =
50 F
0 4=
0 50 100 150 200 250 300 350 400 450 FTi
Reference value (ppb) FTIR
Calculate by Approve by
el MY . 2028
i (-
Approved for Release Pags 1 of1
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumyit, Bagos, Bangkok 10260 Tel. 081-454-2804,1-2399-0460

Calibration Certificate

Issued by : Cafbretion & Test Section : Meteorological instrumants Bursau

Date of lssue 22 Febeuary, 2024 Cenification No. 0959/24
Poge ¢ | of 5
Objeot 3 Wing Spead & Wing Direction Dafs Logger
Marufaciurer | SCARLETITECH
Tyee WiL-21
Mfg Coda ¢ Wirelass Racennr 2205DR0114
‘Wind Sensor FR0E0TO114
Custarnar Linited Anatyst and Enginesring Consultant Co. Lid.

B1 5ol Udomsuk 41, Sukhumyit Road,
Bangohak, Prakenong, Bangkok 10260,
Calibration Condition | Tempemture 251 °C  Baromatric Pressurs 10081 hPa

NATIONAL STANDARD WIND TUNNEL | Wind Alofl Ploiting Board
Micramanametar  Theader Friesinehs FCO14 Ssnzl Mo, 8310118« HOOK GAGE NO 1425
KLET. Test Reference Number T3%241460 + Stondard Velooty & 20 - 30 mised
- Untrasonic Anemaomatar Mode| DA-860-3TV [sensor TR-B0AH)
Sarial Mumber 110730028 (sensor 120620885)

JAFAN QUALITY ASSURANCE ORGANIZATION : Standard Vietocky at0 - 30 mysac

STANDARD THERMOMETER | Thisodor Friedrich @ Dry No. 83802 Wei No, B383/54
teskn, lEgin (45 Geiial No, 02240067 | Tharmoschnsder No 918802

STANDARD BARCMETER Diigital Baromader Valsala Type PTE! o V1220015

I/[:T@a! Baromster Vaisals T%’éﬂ.&m‘
Calibrted by : {\Hﬁ’mrak' &Iéi / >
Mr. Watcharpol Subwat i Pisbsd Proman

Mechanicil Enginoer

THAT METEOROLOGICAL DEPARTMENT

4353 Sokhwmvi, Bangna, Bangkok 1260 Tel, 081-454-2804,0-2300-0469

The Result of Calibration

Certification No, 09924

22 February, 2024 Page : 3 of 5
Standard Barometer Taplpd Baromatar Carrsction
Prassums Prassure mbar
10t0.84 1011 a8
010,60 1011 o
1M1 inz 3.29
AT 1Mz o5
101231 0e 0.3
mazs 1iE 0z
METS ma -0.21
101285 s -0.0%
W1362 1014 048
101416 1014 LRl
101578 1018 -0
10102 106 ooz
101580 1018 A
101568 1016 am
10175 1011 051
101180 10137 030
101200 ma ope
101281 103 018
o122 mz oz
10N 345 glrif] Qag

Avarage

Culibeated by : %ﬂ’f&.

Mr. Watcharpal Subwat

Mechnnica| Engincer

THAI METEOROLOGICAL DEPARTMENT

4353 Sulchumvit, Bungno, Rungkok 10260 Tal. 08 1-454-2804 0-2399-0469

The Result of Calibration

Certificution Mo, 09924

22 February, 2024 Page © 1 of 5
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ubtrasomiec Anamemetie | Vrossire | Vocuwm| Veloeity Velucity Correction
misec sy 1300 | e 100 miee mises s
100 - - - 1.0 0.0
302 . - - 30 002
3.00 B . . 30 LEET)
.04 E - - 70 004
.02 - - - 9.0 (2
a2 1= - - (] a0
1301 - - - 130 00
1501 - - . 150 01
1742 - - . 170 002
2002 - - - 0 002
Wind Alaft Plotting Soard,
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETIEN TESTED WIND DIRECTION
4] o
a0 %0
180 180
270 20—
Calibrated by ; h%')ﬂ'mhrd\ f
Mr, Witcharapol Subwat M ity
Mechunical Engineer

|
s
£5

pnanslummuay

THAT METEOROLOGICAL DEPARTMENT

A353 Sukhumvit, Bangny, Bunghok 10260 Tel. 081-454-2804,0-2399-0464

The Result of Calibration

Certiflcation Mo, 09924

22 February, 2024 Poge : 4 of §
Standard Barometer Tastad Barometer Correction

Presiura Pressura g
8.0 (=] (A 1]
TEED 758 oam
TEERM ] 016
TERAE 758 018
TER.28 768 023
TEO2s: 758 024
73865 780 038
TEErY 160 H23
TR 760 onx
TEOEE 781 432
THIE0 T 0.0
ez L] oo
TETS6 TE2 004
Fetan TER a7
T5E.08 L] 1]
T88.91 758 al)
58,01 750 o
TEA6T 60 433
TS0, T80 Do
7B N6 TED 018

Average

Cutibested by - Hﬁhm‘:d\.

Mr. Watcharnpal Subwar

Mechunical Engineer




THAT METEOROLOGICAL DEPARTMENT

4353 Sulhumyt, Bangna, Banghok 10260 Tel, 051-454-1804,0-1300-469

The Result of Calibration

Certification Mo, (9924

21 February, 2024 Pape ; S of §
Stendard Tamparstira Sanscr Reading
Temp. Readng Corection
‘c 'c ‘c
452 Eid az2
03 N £
158 16 02

Calibrased by : ]\Hﬂ\n‘ﬂ&

Mr. Wantcharpol Subwar
Mechanical Enginser

IR ATV Y IS TRLAES L AL IR ATIEIN | A

[ T A TR T R TR T AR
U0 RO 4, S L LRI |1 AT, 40 WA
ANTITTITIE B3 LTS ARIL T DA R AN TS T0T T TRRATY AN

Certiflente No - 24-ACT-w |
Request No - Req-2024-1350

Soand pressure level Colibration Resabts @ Without Adjustment
Calibeation Range Whikoul Adpnstmens (dii Addjustmens {di] Uncertalnty | Acceprames it
(L1 Maasuril Diyvisted vinbue Menwred Deviated vafur (S 1] Class 1 (+dB) it
Sl 1000 He LR HIR ({12 . 034 n2s Pass
TIA 4B 7 100 He 1405 nos URE] 025 Pss
Frequency of Saand pressury level
Calibration Runge Without Adjmstment dj U I
Ha) Mensured (lz) | Deviated Mensured (Hed | Deviaied 4 %) Cluss 1 {=%) i
84 G8 1000 He W0 non . i 0w Pass
114 di 0 1000 He L it oon - . g wm Pass
Total Harmonic Ddstortion pliss Noise af Sound pressure level (THIRN %)
Callbrailon Mange Without Adjusiment Addjustment Umeertninty | Aceepramee linis
iHey Meamared (%) Memsured (%) (=%) Class 1 { & %) B
M AB 7 N0 He 24 [ o4 25 Paw
114 B < 1000 He LIEL) - 40 ] Pasa
Note =
Maslmnim-permitted
Function
Uneortainty of measurement
Sound pressare level LNE: S
Frequensty 11,205,
Tatal distorion- noise 50

Abeeptanss Smuif was TTURET 5017 Clens |
Uhve zalfbrstaon seuil W oruclucle (W calfvaisr peessars comectisn

- The eablengram ridlld eatliae thet imemphons seémme qmecion

i R G R AR U]

AT LT R 3 st date W03

IO A TR IS TR T L AL LIA TN | AT
SN ATIVL b LT MEAL

L 1NN} A
A st PR ﬁm
FIULE AN AR A PROIVTVET BENES T AN, ANE E bl Birnialie Bimripensie ks 3

FH RSO | A% s 2 31 S

Certificate of Calibration
Customer
Mame UNITED ANALYST AND ENGINEERING Certifieate No - 24-ACT-00]
CONSULTANT COLLTI Request No | Reg-2024-1 380
Adedress B Sl Ulomuk 41, Suklwmyit Rood, Bangehal,

Prikunong. Banglok 10260

Unit Unider Calibration Detaily

Mesurement flem Acousile Calibrator Class 1

Manulacturer SVANTEK Ramge = U4 | | 14 dB 7 1000 He
Misde! BV 3 Vstrimsgin Sz | Ulsid

Serval Nimbss L6734

{15} LIAEEFM I TL256

Calibratian Envivonment and Details

Temperiture |27
Humidity 15002 20 TR )
Baromearse Pressune LIS L1000 hPa
Riceeived Dale 24 Jurwe 2024
Ukt e 265 Jupe 2024

Location of Catibrtion - LAB | Acousie

Calibrotion Procedure ebouse mretlad CP-ACT-02 based o [EC 60042:2017 Eleclroacoustics - Sound calibraoe

Reference Standand Maded Serial Nunibier Traceable e Culibation
Sounsd Calibrmor 8V a5a 58079 EEl 12 Jupe 2025
THD Multimeies 2018 17768 NIMT L6 Junuary 2028
Traceabiliny This eernifjeate providoes irscenbility of messurement 1o recognized nonannd standord, mnd 10 the

realization of the infernutional Svatem of Units (S5
Nale
The reporied unseriamty i hased on standand ungenainty multiplied by the Coverage Fagtor & =2, privading = level of

ennfilence upproximately 95 5

Calitated By : e Approyd By HiFn
Mr. Noppadon Luungart Mr. Pacit Mathavorn
Service Calibrutlon Engineér Caliheation Engiesr Super st
Bssue Dt 1 26 June 2024

tenaslumuny

MR ALTATS e 8 I e 46124

Tha sty et

et wrines sppes ol

|SHESATIVE IRSTREMERT CALIBBATION | A8

I ST R 4 LTI N A

HH 11, ML IR AR IS TE TARRIES AN KALTS
AV S L AN IS PRIV TS A T AR ASE

il | FAS RS T

Certificate No - 24-ACT-00]

Request No- - Reg-2024-1 380

Decivien Rule for Statemwnty of Confermiry

it v b pephig T che smrkereen sl combermity 1o esc wilibiation seaslt il b apphied g (AL UA90 3010, Guirkelrasy i e Rrporiing

el s Sgerafication s Rillinwistg Figs amd bitermenit

Pt The ez

i il s y il 4 5, L t s it e Sy

L e — sl the it

woll i il e Bt Hisseon e g uitinn of She 2 1painded umsrtilody o oxasseman

Wk’ = The amearemmc el wam a5 vha Bt Homwprera osiv oo e eapaietid urssstasty of s i 970 i wisin e el

Wt Tl vl i e will 4 Vs sorvreng 7 y s skl e binh

——

T [ Ugpper fima
Menuoed vk L rait
B5% wxpiwited UncaEtainty - ot
Faa
Nominal
Lower limit

End of Calibration

“The renale beleiind sl 0 e bl el nstesd The ceniflane

tenanslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

975 Moo 6, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, 7
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 eeyrerinineig
CALIBRANON 8118

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:

CP20240323EA

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240323EA

Calibration Report

Equipment: Sound Level Meter
Operation No.: CP2024080294 Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Certiﬁcate of Calibration Serial No.: 0007305 (Meter), 345234 (Microphone), 077640 (Preamplifier)
ID No.: UAE.EFM.038/2566

Ambient Temperature:
Relative Humidity:

(23+2)°C
(50 +15)%

Equipment: Sound Level Meter Pressure: (1013 + 1.5) kPa
Method of Calibration :-
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) IEC 61672-3:2013.
Condition of this result of calibration
. B 1. Reference standards instrument :-
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preampilifier) Instrument Vodel <eral Mo, T e Daie
. . 1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
Serial No.: 0007305 (Meter), 345234 (Microphone), 077640 (Preamplifier) 2)|Arbitrary Function Generator AFG2021 010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
1D No.: UAE.EFM.038/2566 4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)[Pressure humidity and CL1-P240023 24 March 2025
) . . PTU301 13950483
Customer: United Analyst and Engineering Consultant Co.,Ltd. Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and PTUR0L 13950488 CL1-P240030 11 April 2025
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak Temperature Transmitter CD20240143EA 12 June 2025
Phrakhanong, Bangkok 10260 pert o Anat 89038 | Wvsssi000s | CB20240035E8 13 February 2025
J|performance Audio Analyzer CK20230072EA 13 September 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Received Date: 9 August 2024

Calibrated Date: 22 - 27 August 2024

Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
- Acoustic Signal (dB) (dB) (dB) (dB)

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develagmént.
;
T {ORAITHAIUAN
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240323EA Certificate No.: ~ CP20240323EA

Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting at 1 kHz

Function : 2. Self-generated Noise
2.1 Microphone Installed

Meter free-field acoustic response at a level of 84 dB.

Measured value Frequency Measured value Deviated value Acceptance limits
(dB) Weighting (dB) (dB) (dB)
30.1 C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
2.2 Microphone replaced by the electrical input signal device Z-weighting 94.0 0.0 +0.2
Frequency Measured value
Weighting (dB) 5.2 Time weighting at 1 kHz
A-weighting 29.9 Time Measured value Deviated value Acceptance limits
C-weighting 30.0 Weighting (dB) (dB) (dB)
Z-weighting 355 Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) LAeq 94.0 0.0 +0.1

Deviation from various Frequency Weighting Response Curve

Function : 6. Long-Term Stability

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
(Hz) (dB) (dB) (dB) (dB) Time Period to Reference Record SPL at Deviated value Acceptance limits
125 0.2 0.1 0.1 +1.0 Apply Signal SPL Conclusion of Time
1000 -0.1 -0.1 -0.1 +0.7 (min) (dB) Period (dB) (dB) (dB)
8000 0.6 0.5 0.6 +1.5; -2.5 30 94.0 94.0 0.0 +0.1
Function : 4. Electrical signal tests of frequency weightings Function : 7. Level Linearity on the reference level range
Weighting network response with relative to 1 kHz. 7.1 Level Linearity on the reference level range, Upper
Frequency Deviation from various Frequency Weighting Response Curve Anticipated Measured value Deviated value Acceptance limits
C-Weighting A-Weighting Z-Weighting Acceptance limits Value (dB) (dB) (dB) (dB)
(Hz) (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
63 0.0 -0.1 0.0 +1.0 99.0 99.0 0.0 +0.8
125 0.0 -0.1 0.0 +1.0 104.0 104.0 0.0 +0.8
250 0.0 -0.1 0.0 +1.0 109.0 109.0 0.0 +0.8
500 0.0 -0.1 0.0 +1.0 114.0 114.0 0.0 +0.8
1000 0.0 0.0 0.0 +0.7 119.0 119.0 0.0 +0.8
2000 0.0 -0.1 0.0 +1.0 124.0 124.0 0.0 +0.8
4000 0.0 -0.1 0.0 +1.0 129.0 129.0 0.0 +0.8
8000 -0.1 -0.1 0.0 +1.5;-2.5 134.0 134.0 0.0 +0.8
16000 0.0 0.0 0.0 +2.5;-16.0 139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
141.0 141.0 0.0 +0.8
' '
ionanslumuny tenanslupuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240323EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240323EA
Calibration Report
Function : 10. Overload indication

— Measured value (d8) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.7 143.7 0.0 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Penf’d to Reference SPL Recofd SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Uncertainty of measurement

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +0.5
Fast 2 118.9 -0.1 +1.0;-15
0.25 109.7 0.3 +1.0;-3.0
st 200 129.5 -0.1 +0.5
o 2 1099 01 10,30
200 130.0 0.0 +0.5
LAE 2 1100 0.0 +1.0;-1.5
0.25 100.9 -0.1 +1.0;-3.0

Function : 9. Peak C sound level

) Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)

- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and time weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1348 06 20
cycle
Positive
1344 134.0 -0.4 +1.0
half cycle
Negative 1304 1340 04 +10
half cycle
'
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, -

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 MEREREINCE
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240290EA
Operation No.: CP2024070253

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
ID No.: UAE.EFM.039/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5 - 6 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develagmént.
.
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Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: CP20240290EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
ID No.: UAE.EFM.039/2566
Ambient Temperature: (23+£2)°C
Relative Humidity: (50 +15)%
Pressure: (101.3 £ 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
PTU301 13950483
Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTus0L 13950484 CD20240143EA 12 June 2025
CB20240035EB 13 February 2025
7)|Performance Audio Analyzer U89038 MY56510003 CK20230072EA 13 September 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value
(dB)

28.8

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 28.7
C-weighting 284
Z-weighting 34.5

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA

Calibration Report
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Deviation from various Frequency Weighting Response Curve

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.1 0.0 0.0 +1.0
1000 -0.1 -0.1 -0.1 +0.7
8000 -0.4 -0.5 -0.4 +1.5;-2.5

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5,-2.5
16000 0.0 0.0 0.0 +2.5;-16.0
'
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Time Period to Reference Record SPL at . P
Apply Signal SPL Conclusion of Time Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
'
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA
Calibration Report
Function : 10. Overload indication

— Measured value (d8) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
142.6 142.6 0.0 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Penf’d to Reference SPL Recofd P a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Uncertainty of measurement

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +0.5
Fast 2 118.8 -0.2 +1.0;-15
0.25 109.7 0.3 +1.0;-3.0
st 200 129.5 -0.1 +0.5
o 2 1098 02 10,30
200 130.0 0.0 +0.5
LAE 2 1100 0.0 +1.0;-1.5
0.25 100.9 -0.1 +1.0;-3.0

Function : 9. Peak C sound level

) Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)

- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and time weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1348 06 20
cycle
Positive
4.4 4.1 -0.4 +1.
half oycle 13 134.0 0 +1.0
Negative 1304 1340 04 +10
half cycle
'
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Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT  § ]
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumit Road km 37, %=

NECTISIIS 17025

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
CALIBRATION 118

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240322EA
CP2024080293

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
UAE.EFM.040/2566

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

9 August 2024
22 - 26 August 2024
28 August 2024

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develagmént.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA

Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566
Ambient Temperature: (23£2)°C
Relative Humidity: (50 +15)%
Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025

PTU301 13950483
Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTUs0L 13950484 CD20240143EA 12 June 2025
CB20240035EB 13 February 2025
7)|Performance Audio Analyzer U89038 MY56510003 CK20230072EA 13 September 2024

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

3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Certificate No.: ~ CP20240322EA

Calibration Report

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

29.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.0
C-weighting 289
Z-weighting 355

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA

Calibration Report
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.2 +1.0
1000 0.3 0.3 0.3 +0.7
8000 -0.6 -0.5 -0.5 +1.5; -2.5

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.1 0.0 +1.0
125 0.0 0.0 -0.1 +1.0
250 -0.1 0.0 0.0 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 -0.1 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5;-2.5
16000 0.0 0.0 -0.1 +2.5;-16.0
'
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Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA
Calibration Report
Function : 10. Overload indication

— Measured value (d8) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.0 142.8 -0.2 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Penf’d to Reference SPL Recofd SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Uncertainty of measurement

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 1359 0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-15
0.25 109.6 0.4 +1.0;-3.0
st 200 129.5 -0.1 +0.5
o 2 1098 02 10,30
200 130.0 0.0 +0.5
LAE 2 1100 0.0 +1.0;-1.5
0.25 100.8 -0.2 +1.0;-3.0

Function : 9. Peak C sound level

) Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)

- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and time weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1348 06 20
cycle
Positive
1344 134.0 -0.4 +1.0
half cycle
Negative 1304 1301 03 1.0
half cycle
'
tenaslununy
Page 5of 6 F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, -

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 MEREREINCE
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240287EA
Operation No.: CP2024070250

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)
ID No.: UAE.EFM.041/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 2 - 5 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develagmént.
.
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Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: CP20240287EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)
ID No.: UAE.EFM.041/2566
Ambient Temperature: (23+£2)°C
Relative Humidity: (50 +15)%
Pressure: (101.3 £ 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
PTU301 13950483
Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTus0L 13950484 CD20240143EA 12 June 2025
CB20240035EB 13 February 2025
7)|Performance Audio Analyzer U89038 MY56510003 CK20230072EA 13 September 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240287EA Certificate No.:  CP20240287EA

Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting at 1 kHz

Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value Frequency Measured value Deviated value Acceptance limits
(dB) Weighting (dB) (dB) (dB)
30.5 C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
2.2 Microphone replaced by the electrical input signal device Z-weighting 94.0 0.0 +0.2
Frequency Measured value
Weighting (dB) 5.2 Time weighting at 1 kHz
A-weighting 29.5 Time Measured value Deviated value Acceptance limits
C-weighting 29.5 Weighting (dB) (dB) (dB)
Z-weighting 355 Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) LAeq 94.0 0.0 +0.1

Meter free-field acoustic response at a level of 84 dB.
Deviation from various Frequency Weighting Response Curve

Function : 6. Long-Term Stability

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
(Hz) (dB) (dB) (dB) (dB) Time Period to Reference Record SPL at Deviated value Acceptance limits
125 0.4 0.3 0.4 +1.0 Apply Signal SPL Conclusion of Time
1000 0.1 0.1 0.1 +0.7 (min) (dB) Period (dB) (dB) (dB)
8000 -1.6 -1.6 -1.6 +1.5;-2.5 30 94.0 94.0 0.0 +0.1
Function : 4. Electrical signal tests of frequency weightings Function : 7. Level Linearity on the reference level range
Weighting network response with relative to 1 kHz. 7.1 Level Linearity on the reference level range, Upper

Frequency Deviation from various Frequency Weighting Response Curve Anticipated Measured value Deviated value Acceptance limits
C-Weighting A-Weighting Z-Weighting Acceptance limits Value (dB) (dB) (dB) (dB)
(Hz) (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
63 0.0 0.0 0.0 +1.0 99.0 99.0 0.0 +0.8
125 0.0 0.0 -0.1 +1.0 104.0 104.0 0.0 +0.8
250 0.0 0.0 -0.1 +1.0 109.0 109.0 0.0 +0.8
500 0.0 0.0 -0.1 +1.0 114.0 114.0 0.0 +0.8
1000 0.0 0.0 0.0 +0.7 119.0 119.0 0.0 +0.8
2000 0.0 0.0 -0.1 +1.0 124.0 124.0 0.0 +0.8
4000 0.0 0.0 -0.1 +1.0 129.0 129.0 0.0 +0.8
8000 -0.1 -0.1 0.0 +1.5,-2.5 134.0 134.0 0.0 +0.8
16000 0.0 0.0 -0.1 +2.5;-16.0 139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240287EA Certificate No.: ~ CP20240287EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

Calibration Report
Function : 10. Overload indication

Anticipated Measured value Deviated value Acceptance limits Measured value (dB) Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB) Positive Negative
94.0 94.0 0.0 +0.8 one-half cycle one-half cycle (dB) (dB)
89.0 89.0 0.0 +0.8 144.3 144.2 -0.1 +1.5
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8 Function : 11. High-Level Stability
74.0 74.0 0.0 +0.8 High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Zzg Zzg gg igi Tl;n:p:?giz (:atlc Reference SPL Co:celil Osggnszl; '?:me Deviated value Acceptance limits
59.0 59.0 0.0 +0.8 (min) (dB) Period (dB) (dB) (dB)
54.0 54.0 0.0 +0.8 5 139.0 139.0 0.0 +0.1
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8 Uncertainty of measurement
39.0 39.4 0.4 +0.8 ) Uncertainty Maximum-permitted uncertainty
Function of measurement
Function : 8. Tone burst response (dB) (dB)
Time Tone burst Measured Deviated Acceptance limits 1) Indication at the calibration check frequency 0.30 Not applicable
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 2) Self-generated Noise 0.10 Not applicable
200 136.0 0.0 +0.5 3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
Fast 2 1189 -0.1 +1.0;-1.5 - Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
0.25 109.8 -0.2 +1.0;-3.0 4) Electrical signal tests of frequency weightings 0.20 0.20
Slow 200 129.5 -0.1 +0.5 5) Frequency and time weighting at 1 kHz 0.20 0.20
2 109.9 -0.1 +1.0;-3.0 6) Long-Term Stability 0.10 0.10
200 130.0 0.0 +0.5 7) Level Linearity on the reference level range 0.30 0.30
LAE 2 110.1 0.1 +1.0;-1.5 8) Tone burst response 0.20 0.30
0.25 101.0 0.0 +1.0;-3.0 9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
Function : 9. Peak C sound level 11) High-Level Stability 0.10 0.10
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB) Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Complete 1354 1348 06 420 a sound calibrator. ) )
cycle 2. The acceptance limit is for the deviated value.
Positive 1304 134.0 04 +10 3. Acceptance limits was IEC61672-3:2013 Class 1
half cycle 4. The coverage factor k = 2.00
Negative
hatfgcycle 1344 1340 04 =10 - - End of Report - -
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE A FOUNDATION FOR INDUSTRIAL DEVELOPMENT

FOUNDATION FOR INDUSTRIAL DEVELOPMENT  ilaci
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, %,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 MEREREINCE
CALRBSATMIN 0115
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20240289EA
Calibration Report
Certificate No.: CP20240289EA Equipment: Sound Level Meter
Operation No.: CP2024070252 Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Certiﬁcate of Calibration Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
ID No.: UAE.EFM.042/2566
Ambient Temperature: (23£2)°C
Relative Humidity: (50 +15)%
Equipment: Sound Level Meter Pressure: (1013  1.5) kPa
Method of Calibration :-
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) IEC 61672-3:2013.
Condition of this result of calibration
. B 1. Reference standards instrument :-
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier) Istrurnent Model Seral No. Cort No. Duc Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
Serial No.: 0007310 (Meter), 385240 (Microphone), 077645 (Preamplifier) 2)[Arbitrary Function Generator AFG2021 €010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
ID No.: UAE.EFM.042/2566 4)6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
. . ) PTU301 13950483
Customer: United Analyst and Engineering Consultant Co.,Ltd. Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and PTUR0L 13950488 CL1-P240030 11 April 2025
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak Temperature Transmitter CD20240143EA 12 June 2025
Phrakhanong, Bangkok 10260 CB20240035E8 13 February 2025
S S 7)|Performance Audio Analyzer U89038 MY56510003 CK20230072EA 13 Septerber 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Received Date: 25 July 2024

Calibrated Date: 5 - 6 August 2024

Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Result of Calibration:-
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develagmént.
;
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240289EA Certificate No.: ~ CP20240289EA

Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting at 1 kHz

Function : 2. Self-generated Noise
2.1 Microphone Installed

Meter free-field acoustic response at a level of 84 dB.

Measured value Frequency Measured value Deviated value Acceptance limits
(dB) Weighting (dB) (dB) (dB)
30.3 C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
2.2 Microphone replaced by the electrical input signal device Z-weighting 94.0 0.0 +0.2
Frequency Measured value
Weighting (dB) 5.2 Time weighting at 1 kHz
A-weighting 30.1 Time Measured value Deviated value Acceptance limits
C-weighting 30.0 Weighting (dB) (dB) (dB)
Z-weighting 35.7 Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) LAeq 94.0 0.0 +0.1

Deviation from various Frequency Weighting Response Curve

Function : 6. Long-Term Stability

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
(Hz) (dB) (dB) (dB) (dB) Time Period to Reference Record SPL at Deviated value Acceptance limits
125 0.3 0.2 0.3 +1.0 Apply Signal SPL Conclusion of Time
1000 0.2 0.2 0.2 +0.7 (min) (dB) Period (dB) (dB) (dB)
8000 -0.2 -0.1 -0.1 +1.5; -2.5 30 94.0 94.0 0.0 +0.1
Function : 4. Electrical signal tests of frequency weightings Function : 7. Level Linearity on the reference level range
Weighting network response with relative to 1 kHz. 7.1 Level Linearity on the reference level range, Upper
Frequency Deviation from various Frequency Weighting Response Curve Anticipated Measured value Deviated value Acceptance limits
C-Weighting A-Weighting Z-Weighting Acceptance limits Value (dB) (dB) (dB) (dB)
(Hz) (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
63 -0.1 0.1 0.0 +1.0 99.0 99.0 0.0 +0.8
125 0.0 0.0 0.0 +1.0 104.0 104.0 0.0 +0.8
250 0.0 0.0 0.0 +1.0 109.0 109.0 0.0 +0.8
500 0.0 0.0 0.0 +1.0 114.0 114.0 0.0 +0.8
1000 0.0 0.0 0.0 +0.7 119.0 119.0 0.0 +0.8
2000 0.0 0.1 0.0 +1.0 124.0 124.0 0.0 +0.8
4000 0.0 0.0 0.0 +1.0 129.0 129.0 0.0 +0.8
8000 -0.1 0.0 0.0 +1.5;-2.5 134.0 134.0 0.0 +0.8
16000 0.0 0.0 -0.1 +2.5;-16.0 139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
141.0 141.0 0.0 +0.8
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240289EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240289EA
Calibration Report
Function : 10. Overload indication

— Measured value (d8) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
144.3 144.2 -0.1 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Penf’d to Reference SPL Recofd SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Uncertainty of measurement

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 1359 0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-15
0.25 109.8 0.2 +1.0;-3.0
st 200 129.5 -0.1 +0.5
o 2 1099 01 10,30
200 130.0 0.0 +0.5
LAE 2 1100 0.0 +1.0;-1.5
0.25 100.9 -0.1 +1.0;-3.0

Function : 9. Peak C sound level

) Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)

- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and time weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1348 06 20
cycle
Positive
1344 134.0 -0.4 +1.0
half cycle
Negative 1304 1340 04 +10
half cycle
'
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, -

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 MEREREINCE
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240288EA
Operation No.: CP2024070251

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
ID No.: UAE.EFM.044/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5 - 6 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develagmént.
.
T {ORATTHAIUAY

F-CAL-004 Ed.1

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: CP20240288EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
ID No.: UAE.EFM.044/2566
Ambient Temperature: (23+£2)°C
Relative Humidity: (50 +15)%
Pressure: (101.3 £ 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
PTU301 13950483
Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTus0L 13950484 CD20240143EA 12 June 2025
CB20240035EB 13 February 2025
7)|Performance Audio Analyzer U89038 MY56510003 CK20230072EA 13 September 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240288EA Certificate No.: CP20240288EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise Function : 5. Frequency and time weighting at 1 kHz
2.1 Microphone Installed 5.1 Frequency weighting at 1 kHz
Measured value Frequency Measured value Deviated value Acceptance limits
(dB) Weighting (dB) (dB) (dB)
28.5 C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
2.2 Microphone replaced by the electrical input signal device Z-weighting 94.0 0.0 +0.2
Frequency Measured value
Weighting (dB) 5.2 Time weighting at 1 kHz
A-weighting 284 Time Measured value Deviated value Acceptance limits
C-weighting 28.3 Weighting (dB) (dB) (dB)
Z-weighting 34.1 Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) LAeq 94.0 0.0 +0.1
Meter free-field acoustic response at a level of 84 dB.
Frequency Deviation from various Frequency Weighting Response Curve Function : 6. Long-Term Stability
C-Weighting A-Weighting Z-Weighting Acceptance limits Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
(Hz) (dB) (dB) (dB) (dB) Time Period to Reference Record SPL at Deviated value Acceptance limits
125 0.2 0.1 0.1 +1.0 Apply Signal SPL Conclusion of Time
1000 0.0 0.0 0.0 +0.7 (min) (dB) Period (dB) (dB) (dB)
8000 -0.9 -0.9 -0.8 +1.5;-2.5 30 94.0 94.0 0.0 +0.1
Function : 4. Electrical signal tests of frequency weightings Function : 7. Level Linearity on the reference level range
Weighting network response with relative to 1 kHz. 7.1 Level Linearity on the reference level range, Upper
Frequency Deviation from various Frequency Weighting Response Curve Anticipated Measured value Deviated value Acceptance limits
C-Weighting A-Weighting Z-Weighting Acceptance limits Value (dB) (dB) (dB) (dB)
(Hz) (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
63 0.0 0.1 0.0 +1.0 99.0 99.0 0.0 +0.8
125 0.0 0.0 0.0 +1.0 104.0 104.0 0.0 +0.8
250 0.0 0.0 0.0 +1.0 109.0 109.0 0.0 +0.8
500 0.0 -0.1 0.0 +1.0 114.0 114.0 0.0 +0.8
1000 0.0 0.0 0.0 +0.7 119.0 119.0 0.0 +0.8
2000 0.0 0.0 0.0 +1.0 124.0 124.0 0.0 +0.8
4000 0.0 0.0 0.0 +1.0 129.0 129.0 0.0 +0.8
8000 -0.1 0.0 0.0 +1.5,-2.5 134.0 134.0 0.0 +0.8
16000 0.0 0.0 -0.1 +2.5;-16.0 139.0 139.0 0.0 +0.8
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240288EA Certificate No.: CP20240288EA
Calibration Report Calibration Report
7.2 Level Linearity on the reference level range, Lower Function : 10. Overload indication
Anticipated Measured value Deviated value Acceptance limits Measured value (dB) Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB) Positive Negative
94.0 94.0 0.0 +0.8 one-half cycle one-half cycle (dB) (dB)
89.0 89.0 0.0 +0.8 142.4 142.3 -0.1 +1.5
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8 Function : 11. High-Level Stability
74.0 74.0 0.0 +0.8 High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Zzg Zzg gg igi Tl;n:p:?giz (:atlc Reference SPL Co:celil Osggnszl; '?:me Deviated value Acceptance limits
59.0 59.0 0.0 +0.8 (min) (dB) Period (dB) (dB) (dB)
54.0 54.0 0.0 +0.8 5 139.0 139.0 0.0 +0.1
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8 Uncertainty of measurement
39.0 39.3 0.3 +0.8 ) Uncertainty Maximum-permitted uncertainty
Function of measurement
Function : 8. Tone burst response (dB) (dB)
Time Tone burst Measured Deviated Acceptance limits 1) Indication at the calibration check frequency 0.30 Not applicable
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 2) Self-generated Noise 0.10 Not applicable
200 136.0 0.0 +0.5 3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
Fast 2 118.8 -0.2 +1.0;-1.5 - Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
0.25 109.7 -0.3 +1.0;-3.0 4) Electrical signal tests of frequency weightings 0.20 0.20
Slow 200 129.5 -0.1 +0.5 5) Frequency and time weighting at 1 kHz 0.20 0.20
2 109.9 -0.1 +1.0;-3.0 6) Long-Term Stability 0.10 0.10
200 130.0 0.0 +0.5 7) Level Linearity on the reference level range 0.30 0.30
LAE 2 110.0 0.0 +1.0;-1.5 8) Tone burst response 0.20 0.30
0.25 100.9 -0.1 +1.0;-3.0 9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
Function : 9. Peak C sound level 11) High-Level Stability 0.10 0.10
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB) Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Complete 1354 1348 06 420 a sound calibrator. ) )
cycle 2. The acceptance limit is for the deviated value.
Positive 1304 134.0 04 +10 3. Acceptance limits was IEC61672-3:2013 Class 1
half cycle 4. The coverage factor k = 2.00
Negative
hatfgcycle 1344 1340 04 =10 - - End of Report - -
' '
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) f@‘
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICFS
PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL. 0-2717-300¢

NSC.TISITISI7025 .
20 FAX 027199484 CALIBRATION 0003 CertNo.: 24CH311
Page.: 20f3

Condition of this calibration result

CertNo.: 24CH311 1. Reference Standard Instrument
. . . Page. 1of3 Instrument SerialNo. ~ IDNo.  Cert. No. Due Date
<
Certificate of Calibration 1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RC044 231908 26 July 2024
Equipment : pH Meter
This is to the Ir ional System of Unit maintained through:-
Manufacturer : EcoSence
- Technology Promotion Association {Thailand-Japan)
Model : PH100A 2. Cerlified Reference Materials The measurement resulls are traceable to SI through CPA chem Ltd.,
Serlal No. : JCo4740 ANSI-ASQ National Accreditation Board, Accredited No_ AR-1835
ID No. : UAE.EFM.062/2566(EFM.pH.05/66)
Buffer Solution Manufacturer Lot No. Exp. date
Condition As-Received: Used Item
pH 4.008 CPA chem 940102 27 Nov 2025
Received Date : 12 March 2024 pH 6.986 CPA chem 940104 02 Nov 2024
Calibration Date;: 13 March 2024 pH 9.997 GPA chem 9840106 02 Nov 2024
Reference : 2403-0386WSC-4
3. This certificate is valid only to the item calibrated on date and place of calibration.
Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Calibration_Results
Bangchak, Phrakhanong, Bangkok 10260 Function : mV Measurement
Ambient Temperature : (25 + 25) °C Performing curve by Di Process C: at pH (4,7)(7,10)
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method : Nominal Standard A Uncertainty of Coverage
" ctual Readin
- CP-CHS5 by direct measurement with DC voltage Unit Under Value Voltage 9 Measurement factor
standard and direct measurement with Calibration Input
i
certified reference material (CRM) 2 (smV) Kk
- CP-CHB8 by comparison with temperature  standard pH mv o pH
[pH Meter 4.00 177.48 177 401 0.58 2.00
Calibrated by : Warakorn Lerngagtrakul [S/N.: JC04740 7.00 0.00 0 7.00 0.58 200
\ 7.00 0.00 0 7.00 058 2.00
Approved by ¢ A jLV 10.00 -177.48 -177 10.01 0.58 2.00
Approved Slgngmry
() Pornthippa Tameyakul
() Unnopphol Harachai
(/) Saithip Meangmai
Issue Date : 15 March 2024
The Uncerts s are for a confidence probability of approximately 95%
This cenificate may not be reprocuced other than in ful, except with the prior written
Approval of the head of Corporate Services )
slumunu enanslueriuny
A 0064528 a 1206339

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
Cert.No.: 24CH311
Page.: 3of3

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Calibration Results
. TEL. 0-2717-3000 FAX. 0-2719-9484
Function : pH Measurement

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Cert.No.: 24TW56
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage Page.: 1 0f 2
Calibration Buffer Solution Reading Reading |pH Measurement factor . .
(mv) @ K Certificate of Testing
pH Electrode 4.008 4.01 172 0.0071 200 Equipment : DO Meter
[S/N : 23090681A605377 6.986 7.00 2 0.0099 2.00 Manufacturer : Horiba
6.98 - 0.011
© 700 2 200 Model : LAQUA-DO210
9.997 10.01 -177 0.0096 2.00
Serial No. : HE2L0031
Function : Temperature Measurement
— . y 5
(*) Without adjustment 1D No. : UAE.EFM 020/2566(EFM.DO.05/66)
This equipment was connected with Temperature Probe; Received Date : 12 March 2024
- Model : - Test Date : 13 March 2024
- Seral No. : 230906S1A605377 Reference : 2403-0385WSC-1
Dimension of probe Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Y y
- Length : 110 mm. 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
_ Diameter 12 o Phrakhanong, Bangkok 10260
- Immersion Depth : 100 mm. Laboratory Condition : Temperature {25+5)°C
Humidity (50 +20) %
Calibration Standard uuc* Uncertainty of Coverage Test Procedure : In - house methed : CP-CHO
Error by C Technique with Azide Method
Point Temperature Reading measurement factor
(°c)y (°c) (°c) (°c) (x°C) K Tested by : Walalak Sirithean
250 26.004 249 0104 013 2.00 Swu«
Approved by : =
300 30.002 299 0.102 013 2.00 Approved Signathry
35.0 35.002 349 -0.102 013 2.00
- () Permthippa Tameyakul
Remark - UUC* = Unit Under Calibration (
{ ) Unnopphol Harachai
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage (/) Saithip Meangmai

factor k, providing a level of confidence of approximately 85 %

Issue Date : 15 March 2024
-000-

] wonanslumuny
Lana'rs‘lun'ﬁfﬁ)i]il

a 1206340



Cert.No.: 24TW56
Page.: 2 of 2

Condition of this result of calibration

Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratery of Industrial Calibration Center, Technology Promotion Asscciation {Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RCC01 23MM405 16 July 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentanydrate Merck AM1763316 100.2%
Result_: Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: SK2H0053
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mglL) (mg/L) (mg/L)
8.18 819 0.0055

This report was certified only for the instrument we tested.It is alowable to use for study
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full withcut written approval of the laboratory

-o0o-
[
wonanslumuny
OS&/ P’"O
Equipment : DO Meter With Sensor Cert. No.: 24LM41
Condition As-Received :  Used ltem Page.: 2 of 2

Reference : 2403-0385WSC-2
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Tr ( IPRT )into T Bath.
The temperature scale used was based on ITS-90
Condition of this result of calibration
1. Reference standard instrument -

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer A52847 2311222 TPA 10 Oct 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable tc the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This was with temperature sensor, S/N.. 9K2H0053
[Cali i i uue Error Uncertainty Coverage
Point Depth Temperature Reading 4 Factor
(<€) (mm ) c) ey (C) (+°C) LS
25.0 100 25005 25.1 0.095 0.16 2.00
30.0 100 30.004 30.0 -0.004 0.16 2.00
35.0 100 35.002 35.0 -0.002 0.16 2.00

UUC™ : Unit Under Calibration

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

-o0o-

wonanslumun

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29  FAX 0.2

NSC-TISI-TIS17028
99481 CALIBRATION 0008

Cert. No.: 24LM41

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter With Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE2L0031
1D No. : UAE.EFM.020/2566(EFM.DO.05/66)
Submitted by : United Analyst and Engineering Consuitant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : TPA Chemistry Calibration Laboratory
Received Order : 12 March 2024

Calibrated Date : 14 March 2024

Ambient Temperature : (26:10)°C

Relative Humidity : (50+30)%

AC Line Voltage = (220£22)V

Calibrated by : Preecha Hlahib

o

Approved Signatory

Approved by :

{ ) Pomnthippa Tameyakul
{ ) Unnophel Harachai
(/) Suwit Imjai

Issue Date : 29 March 2024

The Uncertainties are for a confidence probability of approximately 95%

This cernficate may not be reprod dan i full. exceps with the prioe writte

Approval of the head of €

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: FQUIPMENT CALIBRATION AND TESTING SERVICES

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

TFL.0-2717

NSC-TISITIS17025.
300029 FAX. 027199384 CALIBRATION 0008

Cert.No.: 24CH322

Certificate of Calibration pes e
Equipment : Conductivity Meter
Manufacturer : Horiba
Model : LAQUA-EC210
Serial No. : HC9L0015
ID No. : UAE.EFM.010/2563(EFM.SCT.04/63)
Condition As-Received: Used ltem
Received Date : 12 March 2024
Calibration Date : 14 March 2024
Reference : 2403-0387WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Sci Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature : (25+25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure: In -house method

- CP-CH6 by direct measurement with
certified reference material (CRM)
CP-CH8 by Comparison with temperature standard

Calibrated by : Warakorn Lerngagtrakul

\
oL
Approved by : %
Approved Signatory

() Pornthippa Tameyakul

( Unnopphol Harachai
) Saithip Meangmai

Issue Date : 15 March 2024

The Uncertainties are for a confidence probability of approximately 95%

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

Services 3 . Equi Calibration and Testivg Services

wnanslupauny
A 0064532
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Cert.No.: 24CH322 Cert.No.: 24CH322
Page.: 30of 3

Page.: 2 of 3
Calibration Results

Condition of this result of calibration
Function : Temperature Measurement

1. Reference Standard Instrument :- : "
This equipment was connected with Temperature Probe;

Instrument Serial No. D No. Certificate No. Due date
s - Medel 9383
1051 0! e ——
1) Thermometer 1963878  130RC095 231105 5 Sep 2024  Serial No. 9BOF0277
2) Ref. Std Thermometer 4982054 110RC044 231908 26 July 2024 —————

Dimension of probe;
- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

- Lenglth © 110 mm
2. Certified Reference Materials - - Diameter : 10 mm
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S| - Immersion Depth : a0 mm

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredted No. AR-1835
Calibration Result : Without adjustment

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uSfem CPA Chem 936624 19 Oct 2024 Calibration Standard uuc Efvor Uncertainty of | Coverage
12,880 mS/em CPA Chem 931956 30 Sep 2024 Point Temperature Reading Measurement factor
. . (°cy (°c)y (°c) ) (£°C) K
- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

1o cerfieate ! 4 © " 250 25003 250 ~0.003 013 200
Calibration_results 30.0 30.002 30.0 -0.002 0.13 2.00
Function : Conductivity Measurement 350 35.003 35.0 -0.003 0.13 2.00
(*) After Adjustment at 1413.0 yS/cm

Conductivity Electrode Serial No.: 9B9F0277 Remark : - UUC* = Unit Under Calibration
Standard Before Adj After L i Coverage The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Conductivity UuUC* Reading UUC* Reading of Measurement factor factor k, providing a level of confidence of approximately 95 %
Solution (£) k
-o0o-
1413.0 pS/cm 1436 uS/cm 1413 pSicm 9.2 uSicm 200
12.880 mS/cm 13.22 mS/cm 12.95 mS/cm 0.086 mS/cm 2.00

Remark : - UUC* = Unit Under Calibration

c -
v O ' !
wnanslumundl Lanm':‘luﬁg'fﬂqﬁ
a 1208347 a 1206348
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

MG T TE e
EALMATION Po08

Certificate of Calibration Certificate No. : 24P1145
Page: 1of 2

Equipment : Aneroid Barometer
Mabifackirar: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 111M8 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: =
ID No.: UAE.EMA2.067/2552

Condition As-Received: Used Item

Received Date: 03 April 2024
Calibration Date: 09 April 2024
Reference: 2404-0119WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
I (50 % 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

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
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
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.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
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 (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 10 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[v/] Attapol Panurach

wnaslunugy

TECHNOLOGY PROMOTION ASSOULATION [ THAILAND=IAPAN] e
NTE SERVICES ) CALIRRATION AND TESTING SERVICES ERCEMETh

1, S1EAMLUAS

Certificate of Calibration  Ceifeatote.

Page :

Equipment

ulacturer:

Model T#

Sarial No 1RG04 1T

10 Na. L

Condition As-Rocerved: Used Iy

Recoived Date: 05 Ay

Gallbration Dote: 10 Ape

Reference:

Ambiant Tamperature

Relative Humidity

Procedure used:

Madel

Calibrated by
lssue Date

Approved Signatory :

wnanslumuny
r 0339073

CertNo.: 24P1145
Page: 2 of 2

Result of calibration:- Without
unction:- Absolute Pressure Measurement
Increasing Pressure

Applied Pressure (mmHg) | 717.86 | 729.00 | 739.73 | 750.27 | 761.74 | 773.61 | 786.17
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0
Error (mmHg) 2.14 1.00 0.27 -0.27 -1.74 -3.61 -6.17

Range : 720 mmHg to 780 mmHg

Scale Interval : 1 mmHg ( The Fifth Estimate )

Decreasing Pressure
Applied Pressure (mmHg) | 786.17 | 773.15 | 760.92 | 749.39 | 738.50 | 727.65 | 717.77
UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0
Error (mnmHg) -6.17 -3.15 -0.92 0.61 1.50 2.35 223

The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration

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

-00o-
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Resuilt of Caiibeation:.
Function d
Refarence Standard Uncertainty
Temparature Humidity Errar af Measurgment
{WRLH.) ¢

Reault of Calibratior
Function:

Standard uuce Uncartainty
Temperaturs Reading

of Measurament
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INNOVATIVID INSTRUMEN | CALIHERATHON LADY
IRNEYATIVIL BRSENEMENT CO0. LTI MEATE ORI

TR LY, SOV SUNTTRARTIRN |1 AL AN KAL),

a1
CaLmRATIONDZE

AN ANC) IHE S AN T BIAKAN PROVINTT D0 THATLANI
TEL: 020 o SR | FAK 0008121 1107100
Certificate of Calibration
Customer Coertilicsle No 1 23-110-1 4%
Mune Bevipuest Nis ¢ [Leg-2008-0500

Adidres

LINITEL ANALYHET ANI ERGINEERING
CONSULTANT CTHLLTE,
H1Sm Uitk 41, Subbum Boad, Ssngrehok.

Prakince, Dumgkok 11260
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Certificare of Calibration
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CONSULTANT OO, LTI,
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Certificute of Calibration Certifieate No | J4-ACT-067
Castamer Request Mo« Reg-2024-1024
MName S UNITED ANALYST AND ENGI Cortificate No : 24 ACT-007 Sound presre level Calibration Results : Withouw Adjustrent
CONSLULTANT COLLTR Request No - Reg-2024-1022 Calibration Runge Without Adjustment (dB) Adjustment (dB Unieeriabnty | Acompancy il
Address &I Soi Udotmauk 41, Sukbumyvi Rood. Bangehak, Prakanong. (dR) Mensured | Devioted yolue|  Meavresd Deviated value (R 1] Class T{ = dB)
Bunghok 10260 B4 dB 1000 He LR iR - = i3 ot
Unit Unider Calibration Details 114dB 7 1000 He (REXTH] LA - = (k] L=
Mussirement iem Avgustic Culibrator ks : 3
Munufneturer - LARSON DAVIS Rarge - 94, 11448/ (400 Hr Frequescy of Sonnd pressure level
Mudel CAL1SH Tnstrinnent St 1lsed Calibration Ruwge Without Adjustment Adj 1 4 limit
Serial Nusmiber B3 (1173} Mewsured (Hz) | Devinted value | Mewsured (Hz) | Deviated value %) Class 2 {="%)
n VAR EFM 452503 U4 B IO He 1LHXLO0 L - oo L7
L1adB 7 10 He 1006100 01K o0 [
Ualibration Environment and Details
Tempesitune (33=2°0)
Hisieratin 54 200 RH ) Total Harmonic Distortion plus Noise of Sound pressore level (THDSN %)
miatity 2
Caullbrathon Raw g dj L i P Tt
Barometrii Pressure CIOMY b b ) I e Without Adjustment
Rieceived Dut A My 2024 (1179} Mensured (%) Measured (%) (=%) Class 2 { = %)
i o 202
i | AN I 0% . (4 1l
Calibration Dare 17 Muy 2024 i
: 11448 7 1000 He 021 . nAb in
Locanon of Culibranon - LAB | Acoustic
Calibrution Procedure In-house misthold CP-ACT-02 buxed dn 1EC WEHI:200T Electroncoustics - Sounid galibators
Note 1
Reference Standard Maodel Seriul Number Traceable e Calibration Maxime risiied
it 1w SniTH . 1 Wy 2024 Funetion
Sound Cotibestor BV 35A SHiF [2a fary. 20124 Uncertainty of messarement
1D Midtisticte: W15 4T TRS 225
THD Multismeter i3 1147765 NIMT 16 Jprumry 268 SR o Vel 3% a8
- B e
Traceabitity This certificute providoes hility of o e il peationand wtandued, e 1o the Frequency 24w
i : 2 Tonal disteriion +noise 1AM
sealieition ol the iemulonal Systen of Ui 181, et
Asemplanss IC G4 201 T s |

Nate
. . . y = T The aratie rsaiis sactele e <ailbestin e conessien
Thie repiicted unoettabngy s hased on Aandard uneensingy multiplied by the Coverage Fuctor k=2, providing o level of confidence

The salibrssin sl wasfite i ssmphons el st

apgroximately 95 "

Calibrated By = e Approved By : " End of Calibration
M. Moppadon  Lusngor Mr, Pacut Mathavorn
Servace Cabibration Engincer Calibration Engineer Supervisor
tssue Date : 17 Muy 2024
Htmiato il i el ool ek o e Tl it i s 1 'iﬂﬁﬂ'—'ﬁ‘hMTUﬂﬂ T i e ol e e bl T et dbd) ot b el ek e Sl w il witEs pperol al e -.bgm“ﬁ‘lumu 3]
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SITHIPORN ASSOCIATES CO,, LTD. S SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATIO SITHIPORN, 3
ATION LABORATORY SITHIPOF %&ﬁ CALIBRATION LABORATORY SITHIPORN,
484511 Sirithern il Barghurmy, Bangsiu, Banglot, 1703 Thallnd ol LA a4 B Hobe, Boingiaurn Bargpilia BEaRsI 17T Thallione ascocliates
Ted 156 2433 b1 Emall - cabeationgafifipharm.som CAUBRATIN CI84 Tal +686 2432 6531 Erniil 1 colibrationi@eshipharncom MAANETES ATg

CAUBRATION 0399

Cert. No. : ACL24160
Job No, @ VOETACO0T1
Pages : 2of8

Cert. No. : ACL24160
Pages :  1of8

Calibration Certificate Callbration Procedure : cr-acl

Equipment : SOUNMD LEVEL METER Calibration Method :
Manufacturer ; RION ) B
g rer / ‘This equipment was calibruied by foliow on TEC-61672-3 (2013) Stundard for sound level meter (SLM),
. {1 =57 if -
el : NL-42 / Microphone UC-52 / Preamplifier NH-24 The SLM had tests 10 Acoustical and Elcctrical signal tests af freq ighting with Anechoic chamber and Reference
Serfal No.: 0409023 / 185669 / 90468 Srisiid Tastnihirts;
ID No.: UAEEFM.01 112564 For tests resulls of ench itetms were made by observation of each Instruments display and slso with SLM's display,
Condition of this result of calibration :
Condition As Found : GOOD 1. Reference Standard Instruments ;
Instrument Model Serial No, Cert. No, Due Date
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE) Waveform Generator 332104 MY48017076 EF009-24  (05-FEB-
§1 S01 UDOMSLIK 41, SUKHUMVIT ROAD, Wavetorm Generator 335118 MY$52302742 EF-0007-24  D5-FEB-25
BANGCHAK bUI?—DIS1 it Digital Multirveter 334614 MYS3220104  EELBP 210267 13-FEB-25
PHRAKHANONG DISTRICT, BANGKOK 10260 Digital Multimeter 334614 MYS3220076  EELBP 200267 15-FEB-25
THAILAND. Digital Multimeter 344614 MY60024273  EELBP 2200267 15-FEB-25
Location ; . Programmable Attenaator MAT-1070 62100114 EF-0008-24  05-FEB-25
Ambient Temperature : (230 3 ) = Condenser Microphone 4180 2977900 AA-1001-24  12-FEB-25
Pressure : (10L3 =3.) kPa Measuring Amplifier NA-42KAL 34560495 AA3001-24  05-FEB-25
Relative Humidity : { 50,0 20 ) b
2, This result of calibrution was found sccurate as shown on date and place of calibration for this calibrated item only,
Received Date : 10 MAY 2024 3, This certificaie s traceable 1o the i ional system of undt maintained a1 <
Calibrution Date : 04-05 JUNE 2024 3.1 National Institute of Metrology (Thaitm).
Date of Tssue : 06 JUNE 2024

3.2 Thailand Institute of Scientific and Technological Research (TISTR),

Calibrated by : Nuthakomn Pisutpaisan

Approved by : 7:. 255 B

( Thanakal Petchurai )

This certificate is issued in dance with the requi of ISOVIES 17025 standsrd, may not be reproduced
other thun in full, except with the prior written approval of the head of Calibration Laboratery.

naslununy Lﬂnﬂ;}%ﬂ




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A5l Sirintham Foog, Bangburmn, Bongphud, Bonghkok, 0700 Theland

Ted +B5 2433 833

Ermall- callbration@eithipharm sarm

SITHIPQRN,'

associa

NSCTISHTS 17025
CALIBILATION (49

Cert. No. : ACL24160
Job No. @ VOCGTACO0TL

Pages 1 3aff
Summary of Measurement Result ;.
Uncertainty Maximum-permitted
Parnmeter unecertainty of
(dB)
messurement (AB)
1. Absolute sensitivity 0.z NiA
2, Belf-gencrated noise 0.2 NiA
3. Acoustical signal teste of frequency weightings
125 Hz 03 0.6
1000 Hz 03 0.6
3000 Hz 0.3 7
4. Eleciricul signal tesis of frequency weightings
For 10 Hz to 4 kHz 0.3 (.6
For =4 kHe to 10 kHz 0.3 0.7
For > 10 kHz to 20 k= =~ L0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 1
7. Level lincarity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9, Toste burst response 0.2 0.3
10, Peak C sound level 0.2 1,35
L1, Overload indication 0.2 .25
12, High level swbility 01 0.1

tanyjm )

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

a5-A5T Sirintrarn Rood, Bengbume, Bongpiuc, Bangkak, 10700 Thailand

Tel +B6 2433 B33

Email s callbration@stniphomcom

SITHIFPORN)
assaciates

4. Eleetrical signal tests of frequency weightings

Frequency Deviation from varioas fi response curve (dB)
[ Hz) . " Acceplance
Flat Ceweght A-weight
Litmits
63 0.1 0.1 0.1 £
[25 0.0 0o -0.1 £]:5
250 0.0 0.0 0.1 £1.5
500 0.0 0.0 0 .35
1600 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 .0
000 0.0 .0 0.0 0
B0 0.0 0.0 0.0 +5.0
5. Froguency snd time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured Deviated Acceplance
Frequency Value Value Value Lt
Weighting (dB) (dB) (dB ) (dB)
A - weight 4.0 4.0 00 =02
© - weight %40 94,0 00 £0.2
Flat 940 94.0 0.0 £0.2
5.2 Time weighting at 1 kITz
Anticipated | Measured Deviated | Acceplance
Frequency Value Value Vilue Litnits
Weighting (dB) (dB) (dB) (B )
Fust 94,01 94.0) 0.0 0.1
Slow 940 S4.0 0.0 =]
Leg 94,0 940 0,41 +10.1
6. Long = term stability
SLM Display | SLM Display | Devinted Acceptince
Frequency at initial at final Value Limits
Weighting (4B) (dB) [dB) (d8) |,
A - weight 550 550 o0 [ enensliagu
e M-,

Weighting network response with relative to 1 kHze

Cert. No. : ACL24160
Jab No, @ VOETACHTL
Pages : Soff

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

454811 Sirfrtherm Rooed, Bangbumn, Bangaiud Bongeok, K700 Thallang

Tel +86 2433 8331

SITHIPORN,

associates

NSCTISHTIS 17025

Empd: colibretieni@sthiphemoom

CALIBRATION 0104
Cert. No. @ ACL24160
Job No. : VOGTACHTL
Pages 408
Result of calibration ;-
1. Absolute sensitivity
Relerence Measured Acceptance
Acoustic Signal Yalue Deviatnen Lt
LdR ] {dB ) (B ) ( dB )
93.9 (93 594) 939 L0 1.3
1, Sell-generated noisce
2.1 Normal test
Measured Value
(dB }
15.6

2.2 The microphene of the sound level meter was replaced by electrical signal input deviee:

Tol +86 2433 B3N

Au=a8yi sirintharn Rooxd, Bangbumin, Bangpiud Bongeok, K706 Thaikand
Email ; salibrationg@sithiphemoom

7. Level limearity on the reference Jevel range

Freqguency Measimed value
Weighting (dB}
A - weight 14.2
© - weight 205
Flat 6.0
3. Acoustical signal tests of frequency weighting
Meler free-field acoustic response ot o level of 84 dB
Frequency Dieviation {rom various f ighting response curve (dB)
[Hz} S = S Acceptancs
Flat C-weight Acweight Liti
125 -1 0.1 -1 +1.5
1 0y 0.0 0.0 0.0 + 1.0
Lt 20 2.0 &1 5.0
1en 'nw
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY S EHIPORNY

associates
WAC-IM-TIN T
CALIBRATHON G354
Cert. No. : ACL24160
Jdob No.  : VOGTACHNTI

Pages : bol B

Anticipatéd Measured Deviated Acceptance
Valug Value Value Limits
(dB ) (dis } 1dB ] {dB)
137.0 137.1 0.1 £ L1
136.0 1341 0.1 s 1.1
135.0 1351 0.1 =11
L340 134.1 0.1 1.1
13340 133.0 0o 1.1
132.0 132.0 0.0 LAN
1310 131.0 0.0 =Ll
1290 129.1 L] +11
124.0 124.0 0.0 =L1
119.0 1151 0.1 =11
114.0 114.1 0.1 & 1.1
109.0 108.1 L] 1.1
104.0 1041 0.1 +1.1
9.0 9.1 0l 1.1
S4.0 4.0 0 +1.1
£9.0 0.0 00 k1l
.0 4.0 0.0 &1,
Te.0 79.0 o0 + 1.1
T4.0 4.0 0.0 + 14
9.0 69.0 0.0 + .1
.0 64.0 0 1.1
540 560 00 + 1.1
54.0 54.0 0o % 1.1
49,0 48.0 (L0 1.1
4.0 44.0 0.0 + 1.1
39.0 9.0 0.a +1.1
340 0 1.8 £ 1.1
300 e 0.4 *1.1
29.0 29.0 0o *.]
B0 281 01 1.1
270 71 0l +1,]
2640 262 02 £ 14
25.0 252 0z

1.1 '
wnmiw
Z‘ ’




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

An-a8yi sivinthanm Rood, Bangoume, Bangpiud Bongkok, 10708 Thailend
£moi | coibrationE@eniphomsom

Tel 66 2433 82N

SITHIPORN

associates

RGNS 1707
CALMHATION G288

Cert. No. : ACLZ4160
dob Mo, @ VOETACHITT

Pages : TofB
8. Level linearity including the level range contral
Anticiputed Measured Deviated Acteplance
Range Value Value Valoe Limits
{dB ) {dB) (dB ) 1dB )
Ao S4.0 94,00 0.0 1.3
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptanie
duration, Th Cyele Valuz Value Value Limits
Weighting {ms } ( dB ) (dB ) (dB) (B )
0.25 1 108.0 107.9 -1 1.5;-5.0
Fust 2 B 117.0 117.0 L 1.0;-25
200 00 1340 1340 00
i 2 ] 108.0 1080 0.0
200 300 127.6 127.6 0.0
0.25 | 9.0 89 L1
SEL 2 .3 1080 108.0 0.0
200 A00 128.0 125.0 0.0
ik, Peak ©C sonnd level
Number of ¢yele Adticipated Messured Devigted | Accepiance
in Value Value, Lepeak Value Lirmits
test shimal (dB ) (dB ) (4B} (dB}
Continuous 1330 133.0 0. 3.0
Oine 136.4 1564 0.0 .0
Number of cycle Anticipated Measured Drevinted Acceptunce
in Vilue Value Value Limits
test signnl {dB ) (dB) {dB) (dB)
Continuous 133,00 133.0 0.0 2.0
Positive half cycle 1354 135.1 (L3 420
Megative helf eycle 1354 135.1 -3 2.0
'
tan;gs%&u
3
SITHIPORN ASSOCIATES CO., LTD. S,
CALIBRATION LABORATORY SITHIPORN iiacwe
1380Ciates -"{/;;:‘_\-\"x?‘g'
45145101 Srinthain Rocd, Bongourmmn, Bengehud, Tohgksk, 19700 Thallond ‘“‘-m\u"‘\
Tl #65 2443 €331 Emal : anlitraliongalthipreen com it

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

AF-A5VT Sirirananm Rote, Barghurmi Bangaiud, Banghok, 10700 Thailond

Ted «BE 2433 8331

Emall: calibretion@sahipham.com

SITHIPORN|
assoclates

Cert. No. : ACL24161
Pages :  1of§

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

SOUND LEVEL METER

R1OW

NL-42 / Microphone UC-52 / Preamplifier NH-24
V08177 7 185836 / S0623

UAEEFM.016/2564

GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

#1 301 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 101260

THAILAND,
Location : -
Ambient Temperature : (230 £3) “C
Pressure ; L1m3 £3 ) kPa
Relative Humidity : {500 +20 ) %
Received Date : 10 MAY 2024
Calibration Date : 04 -05 JUNE 2024
Date of Issue : 06 JUNE 2024

Calibrated by : Mathakorn Pisutpaisan
Ay
«
( Thanakul Petchurai )

This certificute is issued in dance with the of ISOVEC 17025 standard, may not be reproduced

other than in full, excepl with the prior writien approval of the head of Calibration Laboratory

enaslununy

Cert. No. : ACL24160

Job No. 1 VOGTAC0071
Pages  : Bol8
11, Overload indication
Measured value { dB ) Devigted Acceplance
Positive Tegntive Value Limits
une-half eycle | one-haif cycle (dB ) (dB}
9.6 B9.5 L1 +].5
12. High fevel stability
SLM Display | SLM Displuy Devyiated Acceptance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dB ) (dB)
A = weight 137.0 137.0 0 H.3

The reported uncertainty is based on 8 standard uneertsinty multiplied by coverage factor k =2

or any value ing providing a lavel of confid of app Iy 95 %
End of Calibration Certificate — —_—
wnmiw
-5 2
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

Af-a5 |1 Svithar Pood, Bangtium, Bangsii, Bongkak, 10900 Thailond

Tol +66 2433 B331

Emod ; cofbrotiongsthiphomocm

associates
NSC-TIRETIS 17025
CALBARTION G334

Calibration Procedure @

Calibration Method :

CP-AC-01

Cert. No. @ ACL24161

This equipment was calibeated by follow on [EC-51672-3 (2013) Standard for sound level mefer (SLM),

The SLM had tests to Acoustical and Electrical signal tests of freg

Standard Insiruments.

Joh No.  : VCETACOO71
Pages : 2old
y weighting with Anechoic chamber and Reference

For tests resulis of each items wore made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

|, Reference Standurd Instraments |
Tnstrument
Waveform Generator
Waveform Generatos
Digital Multimeter
Digital Multimeter
Digital Multimeter
Progrsmmable Attenuator
Condenser Microphone
Measuring Amplifier

Model Serfnl No, Cert. No, Due Date
332104 MY4801 7076 EF-(009-24 05-FEB-23
335118 MYS52302742 EF-(007-24 05-FEB-25
334614 MY33220104 EEL.BP 210267  13-FEB-25
33dela MYS§3220076 EEL.BP 2000267  15-FEB-25
34461 A MY60024273 EELBP 2200267 15-FEB-25
MAT-1070 62100114 EF-0008-24 05-FEB-25
4180 2977900 AA-1001-24 12-FEB-25
NA-22KAL 14560495 AA-3001-24 (5-FEH-25

2. This result of calibrution was found aceurate as show on date and place of calibration for this calibrated item only.

3. This certificate is ble o the i

I system of unit

3.1 Nutional Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technologicul Research (TISTR),

Bt :

53]313 ) U
N %




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

&5-a5T Sirfnthem Rood. Borgburme, Bangalue, Banghkak, 10700 Thilond

Tod BE 2433 8331

Emall: coaration@sitipharm.som

SITHIPORN)
associate
: SE-TIS-TIE 1700
CALIGRATION 0354

Cert. No. : ACL24161

Jub No. 1 VOGTACOHO0TL
Pages : Jof§
Summary of Measurement Result ;
1 permitted
Parameter ) uncertainty of
measurement {dB)

1. Absolute sensitivity [ NlA
2, Seli-generated noiss 2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 0.3 0.6

8000 Hz (13 03
4. Lleerrical signal tests of fi ightings

For 10 Hz to 4 kHz 0.3 0.6
Fur =4 kHz o 10 kHz 0.3 0.7
For > 10 kHz to 20 kHe 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability L8] 0.1
7. Level linearity on the reference level ramge 0z 0.3
8, Level linearity including the level ramge control 0.z 0.3
9. Tone burst response 0.2 0.3
10 Peak C sound level 03 0.35
1 L. Overload indication 02 0.25
12. High level stability 0.1 0.1

tanm%zqu
7: -

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

Al 8Y1 sirmtnarn Bood, Bonghomi, Bangpiud Bangkak, 0700 Tholand

Tel, +68 2433 B33

Emnil : ealibrationg@sithiphomaam

SITHIPORN
associates

4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.

Cert, No. 1 ACL24161
Job No. @ VOGTACHOTI
Pages  : Sof8

Froquency Deviation from various frequency weighting response curve (dB)
{Hz}) . Acceptance
Flat Crweight A-weight SR
Limits
&3 0.0 -1 01 +24
125 0.0 0.0 o =I5
50 00 LiXH] 0.0 1.5
500 i 0.0 0.0 *l.5
| (e 0.0 0.0 0.0 =L0
2000 00 o 0.0 £.0
000 o0 0.0 0.0 =3.0
Eooo 0.0 0.1 [IA] 5.0
5. Freguency snd time welghtings at 1 kHz
5.1 Frequency weightings af | kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (48 ) (dB) (dn) (dB )
A - weight 4.0 4.0 0.0 4.2
- weight 94.0 %40 0.0 +0.2
Flat 94,0 %40 0,0 +02
5.2 Time weighting at | kFz
Anticipated Measured Deviared
Frequeney Value Value Value
Weighting (dB) (i) (dB)
Fast S4.0 4.0 [
Show 4.0 94.0 [
Leg o4.0 04.0 o
6. Long - term stability
SLM Display | SLM Display |  Devinted Acceptance
Frequency st initial ol final Value Limits
Weighting {8 ) (48) [dB ) (dB) !
A weig 30 | w0 | oo Ww

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

SITHIPORN
451451 Sirinthaem Roae, Bargbume, BongEd, Bangkok, 10700 Theane assocl 5
Tod +667423 E33) Errail - calibritan@Eithipham.cam il
CALINKATION (333
Cert. No, : ACL24161
Job No. : VCOHTACHTL
Pages 4ol 8
ult of calibr: -
1. Absolute sensitivity
Referonoe Meesured Aeceplance
Acoustic Signal Value Deeviation Limit
(dB ) {dB ) (dB | (di}
93.9(93.94) 9349 L3} =13
2. Self~generated noise
2.1 Normal tes
Measured Value
(dB)
16.1
2.2 The microphone of the sound level meter was replaced by electrical signal input device,
Frequency Mezsured value
Weighting (dB )
A = weight 15.1
€ - weight 216
Flat 7.0
3 signal tests of freq
Meter free-field acoustic response ata level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
Hi) A tance
(H Flat Coweight | Awelght B
Limits
125 0.1 0.1 LA + 13
1000 -1 0 -l & .0
B0 1.2 13 1.3 5.0
'
s
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

agmasyiSiintnan Aasd, Sengiunry, Bangalug Bangeok, 1700 Thailand

Tel «BE 2433 B33

Emoil | palibration@eitriphomzam

associates
NSCTIRTES 17025

CALISRATION 0354
Cert, No. : ACL24161
Jdob No. : VOGTACHITIL
Pages  : 6ol8
7. Level Hnenrity on the reference level range
Antiemated Measuedd Drevinted
Value Value Value
( dB ) (dB ) (dB}
137.0 137.0 0.4
136.0 136.0 0.0
135.0 1350 0o
13400 134.0 0.0
133.0 133.0 0.0
132.0 1320 0.0
130 131.0 L)
129.0 129.0 0.0 %11
1240 124.0 [ £ 1.1
119.0 1190 0.0 £1.1
1140 114.0 0.0 + 1.1
108.0 109.0 00 & 1.1
1048 4.4 0.0 +1.1
49,0 as.0 00 + 1.1
G40 940 0.0 £ 1.1
89.0 B9.0 0.4 £1.1
B0 B0 0.0 =11
9.0 79.0 0.4 =+ 1.1
740 T4 0.0 %11
.0 9.0 0.0 1.
&4.0 4.0 0o =11
50.0 9.0 0.0 =11
S0 539 1 +1.1
449.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 390 0o *1.1
34.0 340 0 + 1.1
300 299 -0.1 4 1.1
29.0 289 -0.1 £11
2810 78 1.1 £ 1.1
2740 269 01 +1.]
260 259 .1 1.1
250 250 0 L]

lﬂng‘]‘im_
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& Level linearity including the level range control
11. Overload indication

Anficipated Measured Deviated Accephince
Range Value Velue Virlue Limits Measured value { dB ) Deviatad Acceplance
(dB} (dm) (dB) (dB ) Positive Negative Value Limits
Autn Q40 9.0 0.0 a1 one-half cyele | one-half cyele {dB ¥ (de )
B9.6 395 0.1 1.5
4. Tone burst response
Time Tene burst Anticipated | Measured Devinted | Acceptance 12. High level stubility
duraticn, Th Cycle Value Value Value Limits
Weighting | (ms) (@) (dB) (aB) (d8) SLM Display | SUM Display | Devisted | Acceptance
T T N M T i e g e e
; : ; Weighting (dn) (dB) (d ) (dn)
200 B0 134.0 1340 (.0 1.0 T
s 2 [} 108.0 108.0 0.0 15550 AR 1ED 570 L =i
200 BOL 1276 127.6 LEH =10
.25 1 29,0 GRS 0.1 1.5;-5:0
SEL 2 ] 1080 1080 LIX1} 10525
200 8OO 1280 1280 a0 10 “The reported uncertainty is hased on o standard uncertainty multiplisd by coverage factor k -2
or any vatue foliowing caleulation providing a lavel of confid of approxi U5 %

10. Peak C sound level

End of Calibration Certificate

Number of eyele Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
st signul (4B ) 1 dB ) (dB ) (dB )
Contimuous 133.0 133.0 0.0 =30
O 1364 136.3 0.1 3.0
MNumber of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
lest signal (dB ) (dB } ( dB | L dB}
Continuous 1330 133.0 0.0 2.0
Positive half cycle 1354 135.2 (2 2.0
Megative half ovele 1354 135.2 -0.2 +2.0

tanaw ) lﬂnﬁ;‘lm )
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Fourdaton o Pelusiiad Oevelepmere Nahanal Foogd insniute bl NSETISITIS 17025 FEANE K S Al VR E TSI IR T i ki d Sl NSC-TISSTIS 17026
Food indusrial Laborstory Service Centor GnI.IEHA‘HgN Sn§| Food induemial Laboratary Service Center CALIERATION DOET
Calibration Certificate Calibration Report
Certi No.:
Certificate No.: 2402420-003-01 Equipment: T — Manufacturer  METTLER TELEDD
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €0, LTD. Medali MS204TS/00 i, | HRE g
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Serinl No: (252436235 TO Mo, UAE AIR023/7566
k 10260 Capacityr 220 g
Date of Calibration: 19 apni 2024 Page2of3
i i At T+ 15T ek Humatg 65+ BT %
Froeteld Place of Calibration: Eom 206 Balsrce Bion 2, UNITED ANALYST AND ENGINEERING CONSULTANT C0,, LTD,
’ Condition of Equipment: Good Condtion
Equipment: Electronic Balance Cond of Thi i il :
L. Catraton Meshoa NET Matnod WeMAD]  InHousa Method hised on UKAS Lati 191 1018
Manufacturer: METTLER TOLEDO 2 Refererce Standars:
Reference Standard ~ Modal Sorial Mo.  Calibrated By Certificate No. Due Date
Model: MS204TS/00 Seanclard Weight Class EX L-s00mg L5t s MEIIILALS 28 Nowemioer 2034
Standand Weight Ctass E2 1-500g 1582 = MERIILZS 28 Nowerioer 2024
: | | N librated Certificate No. o
Serial No.: 252436235 Instrument Model Serisl Mo.  Calibrated By Due Date
Thermo-+#gro Meter 606-H1 NFLETH 01923 Calty Reom QR4 4 MaTh 2025
1. This certfication & tracestle 1o 51 UNIT
ID No.: UREAIR.223/ 1508 4. This cartficate was cotified anky for the instrument we calbrated.
5 TG 1oauit of EAFRTIN WAk fourd CEUTatD 25 Shown on Cate and piace of calbration anky.
Order No.: 2402420 Calibration Results:
1. Repeatability of Reading:
Operation No.: 2402420-003
Nomeal Value (g} Seanderd Devition of Reading (8-
Date of Receipt: 19 April 2024 160 n00ar
200 0.000074
Date of Calibration: 19 April 2024 SRR
Amassal 100§ was placid and moved o various poskion on pan
i The balance resding ool & ghen i ihe table;
Calibrated by  #r.Fheraphat Tuanjit Approved by /. o =
Scientist { Miss Préayaporn Jaangkamkit ) :’) G}
Vica President, Department of Laboratary Services pog
Dt of Tssue: 23 April 2024 ibie for the Technicat Team O |
The ies are for y of 95%0 D
This Certficate is ssued in-aocordance with the conditions of accreditstion grantad by the Thai Labarstory Actreditation Scheme L = <
which has sssecsed the measurement capability of the laboratory and &5 traceability to recagnized: national standards and to the (.9 )10 g 210 g )
wnits of measurement resized at the comesponding natonal stancards lzbaratory. This certificate may not be reproduced ather 100008 | aoooaos | snoodos | o000 | 1ooooea | soeoges 10002
than in Full evcept with the prior written approwal of the National Food Instibute -
F-C5-009 Revrion: 01 Date: 2-04-65 F-C5-012 Revision: 01 Date: 20-04-65

ARFNESULTL A0S N UTLa ¥ S
FLELIS S AU UM SE8a INNSSUS TS

e,

g

i
: g o indye e ity
o for indusitial Oeveliopment Matianal Food Rstiule irh Foundanion foe industnsl Development Naions! Food retiune i o
Food Inchraeal Laberascry Sevvice Corter Erttre Food rchsinal Lshoratery Senice Ceeer Eint et
Calibration Report Calibration Certificate
Certificate No.: 2402420-003-01 .
Equipment: Erectran Baisnce Manulacturer:  METTIER TOLED0 Certificate No.: 2402420-002-01
Model: MS20415/00 Resolution: 90001 § Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Sarial No.: C352436235 1D No.: UIAE AIR 0232565 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Cey: 209 10260
Date of Calibration: 14 & 2024 Page 3ol 3
Calibration Results:  (Conti
{Continuied) Page10f3
Calibration Range:  0-200 g
Calibration Adjustment: Intemal Calibration E ! i Balance
3. Departure from Nominal Value:
Manufacturer: METTLER TOLEDO
Numewsl Valus Swndad Yaue HAwaraga Reading Cormection Uncestainty Covernge Factar
Log:) (g ] Log & L g ) is g § [ Model: XPE
Unicae 100000 00000 00000 0.000094 200
0.1 010000 1000 00000 0.000095 200 Serial No.: B322373893
1 189998 1000 0000 0000087 200
s 400007 50000 0000 £.00009 200 ID No.: UAE.AIR.019/2556
10 1000003 10.0000 00000 0.00012 2.00
m 20.00003 00001 -0.0001 000014 200 Order No.: ABI420
= 4556908 0003 1.0003 oooo12 200
5 Operation No.: 2402420-002
i) 7000000 00005 00005 0000t 200
100 s sua) 100 0006 -0L.0005 000017 200 Date of Receipt: 19 Aprll 2024
150 14.59994 1500012 00013 000032 200
- o 0L Lkt el - Date of Calibration: 19 April 2024
Calibrated by  Mr.Pheraphat Tuanit Approved WW
. Scientist { Miss Preeyaporn Jaenghkarnkit )
Vice President, Department of Labaratory Services
T Data of Issue: 23 April 2024 Responsible for the Technical Management Team
2 ﬁ‘.‘,@ 2o0z¥
Z The are for y of 9550
i 0 v This Cartificate is ssued in accordance with the condibiors of sccredation granted by the Thai Laborsttry Accreditation Schame
reported uncerainty of messirerent sed o el un gk virage fctte & | providing
e d(wrl"-‘:ente dmn-.mmrq'lﬁ :m R R e 1 4 which has assessed the measurement capability of the laboratory and 45 tracsabifity to recognized natioral standards and to the
units aof t reatzed ot the o neticnal standards laborstory. Ths certificate mey nal be regroduced other

than in full éxcept with the pror written approval of the National Food Institute

F-C5-012 Revison: 01 Date: 20-04-65 F-C5-009 Rewsian: 01 Date! 20-04-65
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Food indusmal Lsbaratory Sence Cerrar nglnmmo oo
Calibration Report
Certificate No.: 2402420-002-01
Equipment: Bectronic Balance Manufacturer:  METTLER TOLEDD
Modek: KP6 Resslution;  0,000000 g
Serial No. B1217393 1D Wo.: UAE ATR. 192556
Capacity: 61 g
Date of Calibration: 13 aprl 2004 Page 2 of 3
Ambient Tempes 26 ¢+ 18T Melaeo Humoty A o+ &0 %
Place of Hoom 206 n 2, LINITED: ANALYST AND ENGINEERING CONSULTANT CO, LTD,
Condition of Equipment: Gond Condtion
Condition of This Results of Calibration:
1. Caibeation Method: NPl Method W-MADT  In-House Method based-on LIKAS Lan 14 ; 2018
2. Referance Standarcs;
Reference Standard  Model Sexial Mo, Calibrated By  Certificate No, Due Date
Standird Weght Class £2 1:500mg 15880 1cs MZILEIS 28 November 2024
Standard Weght Class £2 1-500g 15882 TEE MRS 26 Nt 2024
Instrument Model Serial No. Calibrated By  Certificate No, Due Date
Thamo-Hygra Mater B08-H1 WELETH M8(23 Qusiky Retiom QR24-D407 4 March Jrs

3, This cenificanon & Tacoanie o SLUNIT
4, This certificate was cortified only Tor tha retramant wi cal brated.

5. This resut of calioration was found Bcurse a8 shows o date and place of calibraton coly.

Calibration Results:
1. Repeatability of Reading:
Neyming Vale | g ] Stancard Devistion of feadng fal
3 000000057
& 90000019

2, Off-Center Error:
& mass of 2 g v placed and moved 10 varous POSEIN on pan.
b

The balance reading obtaited & gues i thy

1 E 3
L s 3} g d)f @}
1 oaEy 199 1.890080 |

F-C5-012 Revision: 01 Datte; 20-04-65
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Foundation for InoLeinsl Development Mational Food nsiute

NEC-TISITIS 17028
Fond inch miial Laborsrory Senice Cerber CALIBRATION 0081
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Calibration Report

Certificate No.: 2402420-002-01

Equipment: Bectronic Belsce Manufacturer:  METTLER TOLEDD
Modet; ¥F6 Resolution:  0.000001 g
Sarial No.: 8377373603 I0 No.t UAE ATR.019/2556
Capacity: 61 @
Date of Calibration: 19 agrl 2024 Page Jof 3

Calibration Results:  (Continued)
Calibration Range: 69

Calibration Adjustment: Internat Calibration
3. Departure from Nominal Value:

Sorminel Vaue Standard Vake Aversopt Roading Cormetion Ungarainty Cowarage Factar
(g L g3 {93 (o) {4 g ) £
uniasg .E000000 0000000 1000000 00000032 200
a0 00055870 0005555 0.000002 0000047 2m
045 Qas00010 0.050003 AL0000a2 00000048 2.00
.10 0.1000010 0100001 0.000000 00000069 00
215 01500020 0150002 1,000000 00000083 20
a7 0 1700050 0170006 0000001 O.000012 200
o 015550 0200000 L0003 20000081 200
150 1 4995750 1490 000000 0000027 .00
3o 1 FeeRD 2.999958 0000003 0.000028 00
450 4 45800 450997 0000014 0000022 200
500 5 900450 5900931 1000013 0000032 100

Tha reparted uncertainy of measurement was bated on & standard uncertanty multipled by & coverage factor & , providing &
level of confidente of appravimately 95 %

FC5-012 Revision: 01 Date: 20-04-65

DQE Services Co.,Lid.
DQ-E Services 32 Soi Ladprao-Wanghin 53, Ladprac-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230

Phane :+66 (112 338 2054, Email : dgeservicesinfod@igmail com [Ty

T Bk

DQE Services Co.Lid.
DQE Sewlces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpraa, Bangkak 10230
Phone : +6 (0)2 538 2034, Email : dqeservicesinfo@zmail com e ma

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-028 Page | of3

Customer :  United Analyst and Engineering Consultant Co.,Ltd, (Head Office}

Address : 3 Soi Udomsuk 41, Sukhumvit Road, B hak, Phrakl Bangkok 10260

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  HITACHI

Model:  U-5100

Serial No. ¢ 23A4-008

ID No.: UAE.WAS.010/2567

Received Date : 10 September 2024

Calibration Date: 10 September 2024

Issue Date : 13 September 2024

Condition Instrument :  Good

Calibrated by : ﬂ' L-I} 5‘5 Appraved by : Sb/a 3. @/1
{ Mr. Tanawut Rittidach § { M. Chonthichn Sangngem )
Technical Mannger Quality Manager
T cal s applicd ey to the ahove calibrated ftem and ws fosd date and place af
T capability of the lab it iraceabil d natiowal it of i i

REPORT OF CALIBRATION
Certificate No.:  SP24-028 Page 2of 5
Environment Condition :  Ambient Temperature 255 €
Relative humidity 55 +20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :
Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 23 October 2025
Wavelength Standard sct 25806 115657 25 October 2025
‘Wavelength Standard sct 25758 115663 25 October 2025

Traceability : This certification is ble to the | ional System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Stama Scientific Limited
Spectral Band Width of UUC : 5.0 nm.
Scan Speed of UUC: 40
Scan Interval of UUC: 0.1  nm.

Resolution of UUC : Pt i 0001 Abs.

Wavelength 0.1  om.

natkowal standards laboratory. This certificite may not be reproduced other thas m full except with the prior wistten approval of the DOE Serviges Co., Lid.
FM-TR-00 ROI LTL2021

tenaslumuny

FM-T08-02 ROI /T12021



DQE Serviees Co,, Lid.

DQE Services S Ladprar-Wanghin 55, Ladgean-Wasghin R, Ladpran, Ladprao, Bangkok 10230

DQE Serviees Co Lid,
i 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DQE gorvices
Fhane : +66 (012 $38 2054, Emall : dqeservieesinfoigmall com e v
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values ULIC Reading Correction Uncertainty Coverage factor
() {Abs) {Abs) (Abs) [ Abs) &
0.0000 0.000 0.0000 00050 2.00
235
0.7469 0.743 0.0039 0.0056 2.00
- 0.0000 L0040 OL.0000 00050 2.00
5
0.8674 0.862 0.0054 0.0059 2.00
. 0.0000 (LO00 0.0000 050 200
0.2919 0291 00,0009 0.0051 200
55 (L0000 0.000 0.0000 0.0050 2,00
0.6430 1.639 0.00:40 00055 2,00
one3lumuy

e

FM-70802 ROI L]

- =
AEETTSELTE L
AT e

Fourdation for

Calibration Certificate

Phane : +66 {12 $38 2054, Email - dgeservicesinfo@agmail com i et s
REPORT OF CALIBRATION
Certificate No, ; SP24-028 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
420 0.5780 0.575 0.0030 0.0031 2.00
1.0484 1.044 0.0044 0.0029 2.00
21876 2190 -0.0024 0.0075 2.00
(0000 0.000 0.0000 0.0028 2.00
i L5595 0.557 0.0025 0.0034 2.00
1.0239 1021 0.0029 0.0035 200
2.1230 2121 0.0020 0.007% 2,00
0.0000 [LECL] 0.0000 0.0028 200
s 0.5230 0519 0.0040 0.0029 2.00
0.9633 0.961 0.0023 0.0028 200
1.9753 1.975 0.0003 0.0070 200
0.0000 0,000 00000 0.0028 2,00
Siéq 0.5181 0.515 0.0031 00031 2,00
1.0002 0.997 0.0032 033 2,00
19973 1.996 0.0013 00085 200
0.0000 0.000 0.0000 0.0028 2,00
500 0.5517 0.549 0.0027 0.0030 2.00
1.0803 1.078 0.0023 0.0029 2.00
2.0373 2.031 00063 00081 2,00
0.0000 0.000 0.0000 0.0028 2,00
- 0.5591 0.557 0.0021 0.0031 200
10518 1.049 0.0028 0.0029 2.00
1.9274 1.923 0.0044 0.0080 2.00
tonaslumuny
FM-T06-02 R 112021
DQE Services Co.Lid.
DQE Services 32 Soi Ladpran-Wanghin 35, Ladprac-Wanghin Rd., Ladpruo, Ladproo, Bangkok 10230
Phone - =66 (012 538 2054, Email : dgeservicesinfoggmail.com e s
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page Sof 5
Wavelength Accuracy :
CRMs Values | TUC Reading Carrection Uncertainty Coverage factor
(o) (om.) (nm.) (mm.) k
241.00 2404 0.60 0.18 o0
27930 2787 060 018 200
2EES0 2BB5 040 0.18 2.00
334,50 3342 0.30 0,18 2,00
361.40 3611 030 018 200
41840 418.0 0.40 0.18 200
44720 6.7 050 018 200
45930 4596 -0.30 018 2,00
537.00 5366 0.40 018 200
638,00 637.4 0,60 0,18 200
44129 4408 049 018 2.00
479,88 479.6 028 018 200
51375 5135 0.zs LIRE 200
52859 5186 =0.01 018 2.00
575.10 5749 020 018 200
58556 5853 0.26 0.20 2.00
68470 54,1 .60 018 .00
T40.51 T40.0 0.5t 0.0 2.00
T47.61 7472 041 0.18 200
B07.04 306.3 0.74 018 2.00
£79.68 3789 0.78 0.18 2.00

«M/A = Not Avaiable

= UUC = Unit Under Calinescion.

- The result expanded uncertuinty of measunement U is stated as the sandard wcerainty of measurement multipliod by the covernge factor &,

which for dhistribe

covermge probability of 9%

- End of Certificate -

lﬂﬂﬁ‘\‘i‘bjﬂwqyu
1 ]

FM-TOEARZ RO 1)

Certificate No.:
Client name:

2401718-001-01
UMITED ANALYST AND ENGINEERING CONSULTANT COLLTD.

Address: 3 Sai Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkak 10260
Pge 1 &l 5
Equipment: PH Matar
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
1D No.: UAE WAT 01012553
Order No.: 2401718
Operation No.: 2401718-001
Date of Receipt: 27 February 2024
Date of Calibration: 11 March 2024
Calibrated by MrManas Somsab Approved by /fi
Specialist [ MrPheraphat Tusnit |
Manager, Division of Calibration Labaratory
Dato of Issus: 12 March 2024 Resparssible for the Tachnical Managament Team

The uncertainties ane for a confidanca prababdity of spprasimataly 33%

Tris Confinso (s ssoed in accondance with the condtians of accreditaton granied by fte Tha Laboraiory Acoredtalion Scheme which Fem nssmssnd
the measurement cagability of the homlory and i traceatify 1o recognized naticnsl ssndards sd 1o the WS of Nessswndnt makzed df 1
camesponding rationel sandards bortary. Tris cerlicate =ay mct by mpruducsd othmr than o Tl secest with e priar wrillen sepecued of e

Hational Food retiuts

F-C5-009 Revigion: 01 Date: 200465




SEETTTSSLLTRILML S 0= ABANSSUTEILNETED 38N ULE TS

uElSmedau UEnsgEannss TEHEUIRNSamaNSEUS ";///'_‘/.-W\‘\és
s A
Founcaion for incusiial Develapment Metonal Food e et Foungaton for IncLei Developmer? Natonal Food nsure ol A e
Food mdusmal Laboratory Serdcs Cerver CALIBRATION 0081 Fooct ncmrial Laborerery Senace Certer EACTEATION B85
Certificate No.: UGITIB001.01
Cartificate No-: T
Equipmant: H helar Raealution|  001pH4 | Tmy
Equipment: BH Matar Rusolution: 004 g 1 miv
Minutacturer:  VETTLER TOLEDD Mot SevanEasy pH
Mansdncturer:  METTLER TOLEDO Modet: SuverEany o
Serinl Mo.: 231185210 Type: Berch fan
Sarial o *231 158340 Type Hanc g
10 Mo, UAE WAT 0302555
10 Mo LAE VAT 0107503
Date of Calibration: 11 March 204 Pagedots )
Data of Calibration: 11 Mk 3024 Page 3ol §
Location: Chemical Catbmtion Laboriory, Natioral Food ksituts c
& Calibration Result
Ervirmmmuni Condition| Ambinnt Temparature: (234 + 15 | T RalaivaHumisty | 51 23 %
X X X 1, Calibrasion of pH Motar { Manual Temperature Compensation at 24 °C )
Condition of Equipmant; Good Candtion ek i S
Cananion of this Results of Calitration Naminal DE Volage Standard Average Indicator Reading Unenrainty Gorvurage Factor
. LU ey iy B {amv ) 1k
1 Caftbrtion Meod W-DC-002 | 15 house mathad basod on dimct measwument by Usng sandand volage caibrior and
cersfied relernnce maenal {CRM) o atéin ara .00 058 200
2 Retererce Standands | Certfied Anfunencs Matsrinl 7 Zan e 290 200 0 20
L Seial | 3 Ney, Duig Data 4 177 454 kL 400 s 209
21 OC Vitisge Callbratoe ErnuT Fik 2aezmua 14 June 2024 & 8,180 [ [ 058 20
22 Digit Tremometar a0 Fhi O BBDSI0 30 Dexbar 1024 7 om0 ] 700 uss 00
23 Thamin-Hygen Matar NFIBTH 01423 lestn CC BE3E31 3 Apri 024 ] -0 158 42 w00 058 200
Gorified Rafarunce Materal Lol b, Manuinciuror Bafti Cxpire Dale i 1) heihf ki e Liid
2. pH trffer 4 000 [Priminey pH buler Soksson) LT CPAtam PHITHLS 13 Apre 2075 1% 268011 i 1200 055 200
3.5 pH buffier B.RB [Primary o hutir Sohsan) sas643 CEAsGm EHIITLE 12 At 2025 L A Ak ux i z
26 pH befer 1004 (Primary pH butler Sohusan) Btagds CPACrem BH220.Ls 13 A0 2024 2 Calibeation of pH Meter with Electrode | Marual Tumpeaiven Companssion of 75 °C |
27 pH buer 700 (Standaed pH boffer Soution) COT08 HACH LANGE GmbH STIM004 B Grkcime 035 Equlpment: . pHERairidy Type:  Combied Elecroce
3 This e The U 1 L) Manutscturer.  METTLER TOLEDD Modali InLsn Saids
31 Ingimmants g 2 1 wrough NSG-TISITI5 17025 Laborainry Ancrediion of Calbeaton o 0008 Sedal Moo s0EsTad [Ofe
Perorma system  (Thrme-Sigies Calbrason st et 4, T
Imsinments b 2.2 and 2.3 trough NSG-TISHTIS 17025 Laboratory Accrediton of Cmteaten No 0061 nos of Blectrode [Pheme-Poir Galibradion o1 4 4, T and 10
49 Canitad Ratorancs Matnal Mg 34 10 26 Irscustly ts  Primacy moasuramant mamed. Hared oul sing caliteaion =
basomerer and Tre Curtifiad Valus Aeatinge nd cator Ry ™ Unoerainty Coverags Factor
Hreparatian and cerbiied by CRAChEm L is accrdied 1o 150 1764 7 o
nnd ISOREC 17035 @28 °C {pH) H my L£pH) (L8]
34 Caritied Rufurence Mol Ng 2 7 iracestic o PTE Cotficain N PTB-PHOA-SEI05044) and Cenficaty Nr. PTE- 4,008 am TRE - o007y 200
PHEE- & i B 7001 0 13 8.9 n.ooee Zo0
Etaunschwiy, Gamany)
g 001 B 9.2 00085 200
4. Thi onky lor it we calioreted: B.RES 68T 2t 0074 200

8 This rshull of costion w oo pciiwle 4 Shiown on dss and phvc of cibmlion anly

F-C5-012 Revigion: 01 Date; 20-04-65

FC54012 Raision: 01 Date: 20-04-65

A,
N SN,
- SRS TIESLLTEIL L aamImwEs ARSrrEsUTE LNy a0RIDaENULETHIS L x
n I SUELSMES S AU S A NS ELE S ALsUEMTEA SR AN NSSUE TN IS e
Foundston for indssrial Cevelopment sfiorel Food e Foundanon for ndusini ananal Food insmune b M T8 TiE TR
‘mod indusinal Laborahory Serace Cerees Food et al Laboray CALIBRATION D06Y
Calibration Report Calibration Report
Certificate No.: 271800101 Certificate No.: 2401718.00101
Equipment: Digital Tharmamatar with RTO . (pH heter ) Equipmant: Digilal Tharmesratar with RTD {pH Meter)
Remohution: 0 e Model: SevenEazy oH Resalsian a1 ¢ Madal SavenEary pH
Serad No,: 1NEE0 D Ne: UAE WAT 0102053 ey o 123015530 DHa UAE WAT 0002283
Manufacturer:  METTLER TOLEDD Manufactuer:  METTLER TOLEDD
1 March 2024 Paga 4ar's Date of Calibration: 1 March 2024 Page 5ors
Location: Chemical Calioration Laboradory, Matonal Food institule Calibration paint: 5.0, 25.0 and 350 °C
Enviranimsent Candition: Ambient Temperature 23 ¢ t 1% Calibratian rusult;
Rstative Humadity TR ~The prnbe was mmecsad in bquld baih or dry bah 10 2 minmum degihol 100 mm
- Dasenplion of prabe, model A &N A
Dimansian al probe | Diomalsr A4 mm. Leegh 120 mm
Condtion of this results of Calibeation Sheain materl Stairiass S
1. Caibmation Mathaa nh WATE-024 by b
“The o0 g known tamperatone Standant neartainity
Ireen & siandard resisiance hermometer LuetResdia Ol g 61 S ’ * g
The tmrperature scaie 1 use #l Fis Bboealory 0 (e brkmatonal 51 14008 o At
Termpeenlure siiw ef 1080 | IT5-90 ) =1 24 a1 oo
2 Rulwrarce Slandund Inssumant - E-R] R H al aoe
Iresdruman Modal Sarial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1823 2118154 Nole
BSLTCATIGE | Ofdun2a TER
Flatnum Resistance Tharmomater (PRT) SETTA BT733 UG | Unit Whder Caliration
& “tow -, Moiel: Exroga-6 Plu Basie, S 3415002
3 ¥ o of Units [S2 Units)
A T far the

& Tna resut of calbrason was found aocurie s shown on dile a8 gk of alibmtion il

& Condtion of Calbratec ilem Gooa
7. Rewuti of Calbeaton izl Withgul adastment ]:l Allar susinen

The rpart uncetninty of MARERmant was based oo siandard uncedainty muMphed by coverage faclor ke 2, previding o leval of eosfidanca of

ﬁ, apprasimatery 45 %
aeeemme Eridh ﬁ/

FIC5-012 Revicon: 01 Daie: 20-04:68 F-C5-012 Revigicn 01 Date- 200488




&= DKSH

Certificate of Calibration

ML) TS FRRS
e
Equipment: pH METER Certificate No.: COT240H67
Model: SevenEasy Issued Date: 9 April 2024
Serial Mo. {or ID.): 1230525212 (UAEWAS.003/2553)  Job No.: 'WO-00024208
Manufacturer: METTLER TOLEDO Page: 10f 3
Electrode Serial No.: 1156683 Model:  InLab Sefids  Brand:  METTLER TOLEDO
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature b S o + 2 C
Hurmidity 50 %RH + 15 YeRH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvil Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Callbration By: Miss. Orawan Khialphlo:
Calibration Date: 9 April 2024
The Method used: In house mathod, CALAWI-58, base on ASTM E 7007
Traceability: This certificate is traceable to SI Units, Sample Test is assured through primary

meaurement mathod Hamed cell, through CPAchem Lid, {ISO/IEC 17034) Certificate
Nao. 938377, 831885, 931984 And pH Scals traceabls o the S| Units maintained by
Mational Institute of Matrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Certificate No, CA20230350E4,

( ]Vaw':mg éﬁ\ ?‘2 é

{Miss Orawan Khlaiphiai) (Mr, Nitinun Srihawan)

Person In charge Autherlzed sxgnabory
This cerificais i3 saued the unis of measramen scconding io the Intemational Sysiem of Units (1), 1| poids L
or ntinnal standard o oiher ecognized nasonsl slndand labormorins
Tha staned i the whith ia niianed from tha siandarnd uncoriaiety mutiplied by the caviraga factor (k=2) o
provice a level of - It is the Gude fo £ of Uncertanty (BUM)
Thess mauks may be afiected by devisicns fom specifed condfions, The resuts neleie only to #e dems lested, caltrsted of sampied, The regort shal nol
L fupreduoa sutept i ful wilhaul appeoal of DKEH Tachnology Limite

mu.mm wuh.lmm

oo (uumm et ol s 0280
S851 Suklrorimal Fossd, Blargehat, Pluskharsg, Baesgreh 10260
Fhona: +08 SR8 TI00 Emas: Watrste S

mnﬁ’n‘biﬂwqu

Delivering Growth - in Asia and Beyond, CAL-FNLCAT-14: 9 Apr 2004

&= DKSH

Certificate No.: C07240167  Page3of 3
Practical slope and zero point®

The three-point calibration using three standard buffer solutions; pH 4.008 | pH 6.985 and pH 9,997
-During calibration, display of pH meter reading: pH 4.00 , pH 7.00 and pH 10.01

The practical sliope of the pH electrode; 57.01 (mMipH).,  86.37%
The zero point of the pH electroda; B.88 (pH)
Sample Test Results
Standard Buffer Unit Under : Uneertabnty of
Soltion (pH) | Calibration (pH) | DT (P | e rement (o) [COVEraae Factor (k)

4008 389 -0.018 0.0070 200
6.985 7.00 0.015 0.0091 2.00
9.997 10.02 0.023 0.0074 2.00

* Calibration Marked * Mot TISI Aceredited  in this Cenificate have been included for completeness.

The End of Certificate

s Bisanas melalal 3

DKSH T Limis

JETT T LT LY i T TR 10250

3823 Gukhumet Roact Niangehak, Phrskfiencng, Rangiok 10700

Phione. =66 297000 Emat Weister i

mnﬁ'rs‘bianu

Delivaring Growth - in Asia and Beyond. CAL-FM-COT-14- 8 Apr 2024

&= DKSH

Cartificate No.: COT240187 Page 2of 3

Calibration Results:
pH Scale
Input pH Mater Reading Uncartainty of
" e Im}: (v Coveraga Factar (k)
mv) imv) Error {mV) ifH)
41412 414 012 0.00 0.58 2,00
354,96 355 0.04 1.00 0.58 2.00
2058 296 020 2,00 0.58 200
235,64 237 0.36 300 0.58 2.00
177.48 178 0.52 4.00 0.58 200
11832 118 -0.32 5.00 0.58 200
5016 59 -0.16 6.00 0.58 2.00
a a 0.0 7.00 0.58 200
-59.18 -59 016 800 0.58 2,00
-118.32 -118 0.32 .00 .58 200
-AT7.48 77 .48 10.00 0.58 200
-236.64 =236 0.64 11.00 0.58 200
-295.8 -2596 -0.20 12.00 0.58 200
-354 986 -355 -0.04 13.00 0.58 200
41412 414 012 14.00 0.58 2.00
ign Reunrew nnTuladl dodin
DHEH Technoiogy Limiled
vt T, 0
ﬂfnﬁ:ﬁwg&;‘mh; jrhas, WIII‘NIW Banghot Wm.‘. 1l
onaslumungy
Delivaring Growth - in Asla and Beyond, CAL-FM-COT-14: B Apr 2024

&= DKSH

& Certificate of Calibration

S
Equipment: Digital Thermaometar with Probe Carlificate No.: C15240373
Maodel: SevenEasy pH Issued Date: 09 April 2024
Serial MNa.: 1230525212 Job Mo WO-D0024208
Manulacturer: BMETTLER TCLEDO Page: 1of 2
1D Ne.: UAE.WAS.003/2553 Condition: In Conddtion
Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thalland

Environment Condition: Temperature:  22°C + bl o

Humidity: 50%RH + 20 %RH
Voltage: 220 VAC * 10 %
Calibration Place: Thermo-Hygro Laboratory, DKSH Technology Limited,

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thatand

Calibration By: Mr. Mateekam Mitjil

Calibration Date: a8 April 2024

The Method used: In house method, CAL-WI-19, by parision with

Traceability: This i is to the Systemn of Unil maintained by

Quality Rebom Cao. Lid. (QR) Cerificate No. QR23-1073

A p”

(Mr. Nateskam Mitit) (Mr. Pramote Ramrong)
Person in charge Authorized signatary
This certificate is ssued the unis of t according o the tem of Lings {50, It provides smceabiity of
messurement to inernatonal or mrfonal starderd urdl‘u mﬂml!ﬂ rationsl alanderd laborstories.
Tha unestainty siated i th o y s cbtaing Trom the standand uncanainty malliged by the

coveenge Taetor (k=2 to provide: & evd of confidance of !nnlmmaﬂney BE%. It & desermined i accardance with the Guide 1o Exression of
Uresrtainty in Measurement [GLM),

Thase results may be afiscied by ceviatons from specfied condiions. The resulls relste only 1o the iterme tested, cabbrated or smpled
T repant shall nol be reprodocad except in ull withoul approval of DKSH Techaology Limied.

ml.-ummm‘-n A1t

priey o iy A R R m
5113 Suktuarmatt Pz, Btrgebui, Prakharey Basghoh 1003
B0 Emai; mm

wonenslumuny

Delivering Growth - in Asla and Beyond, CAL-FM-C18-1d: 0B Dec 2022



&= DKSH

Certificate Mo.. C15240373

Page: 2of 2
[ Equipment | Certficate no Cal, date Next Cal. date
| Digiel Thermometsr vith Probe | QR23-1073 2 May 23 2 May 24
Calibration Results:
Without Adjustment
Sensor Type: RTD Channal: -
Diameter (mm) 4 Length (mm): 135 Immersion {mm): 110
Calibeate Peinl.(*C) | STD. Reading {*C) | UUC. Reading {"C} |Corrmection of UUC ("C)| Uncertainty {£ C)
15.0 15.010 154 -0.080 0.078
250 25.008 251 -0.004 0.078
35.0 35.004 350 0.004 0.078

The End of Certificate

il Roraits s Tl il

DKSH Technclcay Linvisd

28508 i (110340 e T s i 10060

2830 Skt Bowe, gk, rrakarong Banghnk 1020 '

wnaslunug

Delbvering Growth — in Asia and Beyond. CAL-FM-C1E-14: 06 Deo 2022
Equipment : Electronic Balance Cart.No.: 24MM223
Condition As-Recelved ;  Used jtem Page: 2 of 3
Referance ; 2405-016600-2

Procedure used :-
Callbration were conducted using in-house callbration procedure CP-OBOY based on UKAS LAB 14
according to direct measurement method against standard waight,
Condition of this result of calibration
1. Reference standard instrumeants:-

instruments Model Sarial No. 1D No. Test report No. Due datg
1} Standard Waight Set (E2} 15884 24053 TORCOOT MBA-0012-24 25 Jan 2026

2. Thie certificate s valid only to the Rem calibrated on date and place of calibration.
3, This result of callbration was made on requested at the point specified by customer.
4, This ceificate is not cerified for any commercial transaction.

5. This il is to the System af Linit.
Result of calibration | ) Without Adjustment | * | After Adjustment by Internal Calibeation
Range capacity : 0 g ' 220 g Resolution 00001 ]
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
{g) (a) ig) {mg} (k)
100 100.0000 10,0000 az7 203
200 200.0001 -0.0001 Lok 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10]
Applied Weight Standard Devlation
(a) af Reading (g )
100 0.00007
200 CoonoaT

Lilﬂﬂ'ﬁ‘lljﬂ'JUQH

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX, 0-2719-0484

Certificate of Calibration GertNo.: 24MM283

Page.: 1ol 3
Equipment : Electronic Batance
Manufacturer : Mettier Tokedo
Model : XBR204
Serial No. © C117635043
1D No. : UAE WAS 01212564
Submitted by : United Analyst and Engineering Consultant Co. Lid.

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Balance Room (108)
Received order ; 11 May 2024

Calibration Date : 11 May 2024

Ambient Temperature : 15°Cwan’c

Relative Humidity : 30 % 1o 80 %

Calibrated by : Khit Ruttanaprapachal

‘kuv\cl«!a—

Approved Signatary

Approved by :

{ ) Penpan Paipim
{ ) Buwit Imjai
() Kunchit Promprat

Issue Date : 15 May 2024

The Uncertainties are for a confidence probability of i 95%

Tres partificat may not be reprodaced othar than @ full, excapt with ta prior written
Approval ot the head of Corporate Servces 3 | Equipment Caitration and Testing Servicas

;
onaslumungy

Equipment : Elsctronic Balance Cert.No.: 24MM203

Condition As-Received :  Used tem Page: 3 of 3

Reference : 2405-1MB80C-2

Result of calibration

2, Effect of off center |loading
A mass of 100 g was placed 1o varicus posiion on the pan,
The waighing machine reading ermor obtained is given in the tabls

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5§ off-=center and central loading
(g) (g} (-7] o) (g} (9)
+0.0002 -0.0001 0.0000 +0.0002 0.0000 0.0003
3. Departure from nominal value
Balance Maasuramant Coverage
Applied Welght Reading  Comection  Uncertainty Factor
(g} (a) {g) (£mg) (k)
Unlcad 0.0000 0.0000 015 213
1 1,0000 0.0000 015 213
k1 5.0000 0.0000 018 213
10 10.0000 0.0000 015 211
a0 20.0000 0.0000 o1e 203
50 50,0001 -0.0001 019 2.06
BO G0.0001 -0.0001 019 2.04
:e] 80.0001 -0.0001 .27 2
100 100.0002 -0,0002 027 203
120 20,0001 -0,0001 029 2
200 200.0001 -0.0001 0.31 2
The reporied uncertainty of measurement was based on a standard 1 by a o
factor k , providing a leved of of app 95 %.
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Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Page 1af 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: €210685394
ID No.: UAE.WAD.010/ 2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by r.erawut Prapawattipong  Approved by ;%,
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 9 Agril 2024 Responsible for the Technical Management Team
The ies are for a of app a5%,

Ths Certificate & ssued in accordance with the conditiors of accreditation granted by the Thai Laborstary Accreditation Scheme
which has assessed the messurement capabidity of the aboratory and its traceability o recognized natonal standards and to the
units of reslized 2 the g nationat standards faboratory, This cerbficate may not be repraduced ather
than in full except with the priar written approval of the Natiaral Faod Instaute

F-C5.009 Rewsion: 0] Date: 20-04-55
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Calibration Report
(o No.: 002-01
i Manufactures:  METTLER TOLEDD
Model: RSO Resolution: 000001 9 { 1.0001 g
Serial Wo. (210605754 0 Now: LIAE WAD 010/7565
Copocityr 220 g
Date of Calibration: 2 agni 2624 Page2of 4
(= Ambien 245 ¢ D5 C  RelxmeHumidit: 475 = 25 %
Place of Calibration: Labaraory, UNTTED ANALYST AND ENGINEERENG CONSULTANT £, LTD.

Condition of Equipment: cood Conaition

ik H
1. Caibration Methaod! NFT Mathod W-MA-001 In-House Method based on UKAS Lsb 14 - 2019
2. Reference Standards

Reference Standard ~ Model  Serial Ne.  Calibrated By Certificate No,  Due Date

Stancard Weight Class £2 g to 2009 BS05567572 R~ MEXHOSES B Apni 2024
Instrument Mode| Serial No,  Calibrated By  Certificate No. Due Date
Therma-Hygro Meter BOB-HT KFLETH 01623 Qualiy Retorn QR24-0343 9 Februsry 2025

3. This certification & traceable to S1 UNIT

4 This cortificate was cortfied only for the instrument we cafibrated.

3 This result of calibration was found accurste as shown on date and place of cakbration anly.
ts:

1. Repeatability of Reading:

Nominai vake L g ) Sandard Devistion of Reading Lag}d
40 00000042
B 0. OHHHIS2
100 0.000048
200 0. 00048
2. Off-Center Error:
hmass of 1 g was pinced and moved b vrious postion an pan

The batance rading ceaied 5 given i the tatle.

@ ©
1 z 3 4 5 & {Masirmum Difference|
fog 3|t 9 ylt§ ¥I€ o dlt @ S [(C:9 } fiag)
100.0000 | 1000001 | 9awews | 0a.0e0s | 100.0001 | 1000000 D000} ﬁ

F-C5-012 Revisian: 0 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Excirons Balance Manufacturar:  METTLER TOLEDD!
Modal:  KSRINE0U Reselution;  0.00001 g/ 0.0001 g
Sarial No.: 210585304 1D Na.: UAE WAD DIN/Z555
Capacity: 320 g
Date of Calibration: 7 api 7074 Page3af4
Calibration Results;  (Continued)
Calibration Range:  0-80y
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g , Rescdution: 000001 g )
Naminal Value Stangard Value Awerage Reading Correction Uncertainty Cowerage Factor
o4 ) [ t g t g1 t+ g ) i
Unicad 0000000 000000 000000 O.000000E 2.00
.00t 0001003 200101 ,00001 2.000005 200
noos 0005003 0.00500 0.00000 0.0000092 .00
[ 0010003 00100 000000 2.000008% 200
.05 DosERs 0.05000 000000 00000056 200
[ 0100011 0.10000 000001 0.000011 200
05 0500016 050001 000001 A.000014 20
1 1000003 L0002 .00002 0.000016 200
2 2000023 2.00001 400001 f.ooooLy 2.00
5 500011 7 500002 000000 0.000020 200
n 10000009 10.00000 200001 0000026 100
0 20000031 2000000 200003 0000037 100
I 30000040 3000001 0.00003 2000050 200
= 50.000028 50.00002 Q.00001 0.000068 200
& 80000068 BO.00002 0.00005 000011 200

F-C5-012 Revsion: 01 Date: 20-D4-85
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Hoctronic Balance Manufacturer:  METTLER TOLEDO
Model; X5R2050U Resolution: 000001 g / 0.0001 g
Sorial No.: CFIDESETS ID Mot UAEWADOUI256S
Capacity: 220 g
Date of Calibration: 2 apri 2024 Fagedafd
Calibration Results:  (Continued)
il n Ra 1 &1-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )
Homnal Vitlue Standard Valus fovernge Reading Correction Uncertsinty Coverage Facior
t g} L g [ (I L+ .3 ) i
a 5000010 30,0001 00000 000015 2.00
109 100 00006 109 0001 0 0000 DAHILS 2.00
110 13000007 1100001 00000 000016 2.00
120 12000009 120 0009 00001 DT 200
130 13000010 130.0000 00001 0.00018 2.00
140 140.00014 1400000 20001 000020 200
150 15000005 150.0001 00000 0.00020. 200
160 16000010 1600001 00000 0.00022 200
[ 17000012 170.0001 00000 0.00033 200
200 0000018 200.0002 2.0000 0.00028 200

Tre reported uncertarty of messrement was besed on 8 standsn uncetanty mutphed by 8 iverage tactor &, provding @
ievel of confidence of anpromimatety 95 %,
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F-L5-012 Revigon: 01 Date: 20-04-65
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Calibration Certificate L
Calibration Report
Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD. Cattirscabe No.; OGN
Address: 3 Soi Udomsuk 41, Sukhumuit Road, Equipmant: CHAMBER: (Hot: A Dijen)
Mosdel: i it s
Bangchack, Prakhanong, Bangkok 10260 UFss SRR 2 R4S
Resoltion: 0.1 °C IDMNo:  UAEWAD.027/2559
Manufacturer: MEMMERT
Page 1073
Date of Calibration: 8 October 2024 Page 2af 3
Equipment: CHAMBER (Hot Air Oven)
Location: Labaratary, UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD,
Manufacturer: MEMMERT Environment Condition: Ambient Temperature  { 303 = 1 )7
Retative Humidity (% +£11%
Model: UF55 Line Valtage {23 + 3 ) valt
Serial No.: B216.1666
Condition of this results of Calibration:
1D No.: UAE,WAD.027 2559 1. This instrument was cafibrated by insert 9 standard thermometer into its chamber and calibration accoddng to
W-TE-D14 Based on TLAS G-20-1/02-08 (E); Guideknes for Calitwation and Checks of Temgerature Controfled Enclosures.
Order No.: 2500116 - The temperature scale used was based on ITS - 93,
- All data show below were final values and the initial data may be obtained upon request.
Operation No.: 2500116-001 2. Reference Standard Instrument :
Model Serial No, /10 Ne, | Cesrtificate No. Due Date Through
i 39728 MY57003188
Date of Receipt: 8 October 2024 Digital Th TE E70486.01. Blunezozs | NATIONAL FOOD
With sensor RTD CHI01-20% RTDWI01-206 INSTITUTE
Date of Calibration: 8 October 2024 3. This certificate 5 traceable o Intemational System of Units (51 Units),
4. This certificate was cartified only for the mstrument we calibrated,
é 5, This result of calibration was found accurate a5 shown on date and place of calibraton only.
Calibrated by Mr.Yothin Charoansuk Approved by 6. Condition of Calibreted item :  Good
Etaraad { Mr.Pheraphat Tuanjit ) LT Description :
Managar, Division of Catibration Laboratory Time of Record 1 Hour % Minute At 104.0,140.0 gnd 1800 °C
Dt of Tasse: S ke i Respansible far the Technical Menagement Team Fresh air Damper | - | Open  Postion | - |
Close Fan m
The are for a ity of 2pp ¥ 95 %. - Nat #vailabie
This Cortificate 1 issusd in Booardance with the condtions of accrecitation granted by the Thar Latioratory Accreditation scheme 7. Result of Calibration : lII Without adjustment D Ater adjustment
which has assassed tha measurement capabidity of the Inborstemy and its tracaatility to recognized national standards and to the units

of reaized at the T national standarcs labosatory, This certificate may not be reproduced ather than o full
sacept with the peior writien agpeoval of the Mational Food Institute.

FC5-009 Riawsion: 0 Date: 20-04-65 FE5-012 Revilon: 01 Dete: 20-D4-65
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SRR CERTIFICATE OF CALIBRATION
Calibration Report Certificate No. : SP24-018 Page 10f5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
SRrifioere oy Bouenn-l Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakh Bangkok 10260
Equipment: CHAMBER (Hot Air Oven)
Medel UF55 Seried Mo B216.1656 Locutlon of calibration : Lat ory 315
Resolution: 5 B 10N UAE, WAQ.027/2559
Manufactuner: MEMMERT Equipment : UV-Vis Spectrophotometer
Date of Calibration: 8 October 2024 Page 3ol 3
:nllhral%m point: 104.0,140.0 and 1800 “C Iy = Manufacharer : Agilent T ogies
result: | L
Calibration | Temperature Relative Line Voltage i
Candition ) Humidity {%) valt) Model : Cary 60
MIN 293 54 227.0 - s g -
Max 3Lz 56 2320 [ ah
Tablel : of —— Serial No. : MY 15410009
Calibration Measured Temperature (°C) & Sensor No.
point (Sensor No.9 is REF) i ID No. : UAE WAT.020/2558
) #1 %2 #3 | ma | #5 | #6 | #7 | #8 | #39 + (%)
1040 105,69 | 103.66 | 10388 | 103.89 | 10440 | 103,98 | 103.70 | 10410 | 10415 0.53
0.0 139.65 | 12953 | 139.87 | 139.89 | 140.67 | 140.00 | 139.60 | 140.25 | 140.23 073 Received Date: 7 May 2024
180.0 17963 | 17922 | 17971 | 17976 | 181.03 | 18006 | 17941 | 1BO.B7 | 180.39 0.90
P2 BECH Resutt Calibration Date : 7 May 2024
UUC* Setting UUC* Reading ("C) Stability Unifarmity Overall Variation
e MIN MaX Avermge (') [49)] e
104.0 [ 1040 104.0 0.15 0.49 AR Issue Date : 9 May 2024
1400 1400 1400 140.0 013 071 1.2
800 180.0 180.0 180,0 0:13 12 1.3 Condition Instrument :  Good
Mote  The quoted uncertainty include * Stability * and " Loading effect (20% of Temp Undarmity) *
uuC* = Unit Uinder Calibration Calibrated by : T Li} ﬁr Approved by : %’ﬂgqﬁ
Stability = One-half of the greatest masimurm difference of measured temperatures at any one sensors,
fir al test nall an hour after reaching steady state (MrTonawut Rinidach ) (Ms. Chonthicha Sangngem )
Unifeemity = The maximum difference of measured temperatures at any sensars and the measured Technical Manager Quality Manager
temperature at the reference Iocation which are observed at the same teme, S it !
Overall Variation = The difference of the maximum and minimum measured temperatures througout cheervation time,
The repart uncertainty of measunement was based on standard uncertainty multglied by coverage factor k= 2, providing a thy ¥ mnd it i d it e
level of confidence of approximately 95 %. wiands b  This ot - in Tull escegs . e NI Services O, Lk
L ATy [ [—

F-LE-012 Revison: 01 Date: 20-04-65
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DQE Services Co. Lid
DQE Services 2Sol Latyo-Wenghin 53, Ladprao-Wanghin R, Ladprao, Ludprso, Bangkok 10230

Phone : +66 (012 538 2054, Enall : dgeservicesinfoi@gmail. com ST vt

REPORT OF CALIBRATION

Certificate No.:  5P24-018 Page 2of 3

Environment Condition : Ambient Tem 25%5 C
Relative humidity 55+ 20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No, Certificate No, Due date
Absobance Standard set 25760 115663 25 October 2025
Ahsobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
‘Wavelength Standard set 25758 115665 25 October 2025

Traceability - This certification is hie to the | | System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : L5 nm.

Scan Speed of UUC : 60 nm/min

Sean Interval of UUC : 0.15 nm

Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1  nm.

ionanslumauny

DQE Services Co.,Lid.

DQE - 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprso, Ladprao, Banghok 10230
Services
Phors ; +66 (012 538 2054, Email : dgeservicesinto@gemail com wmcne o

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertalnty Coverage fuctor
(nm.) (Abs) (Abs) (Abs) (Abs) k
. 0.0000 0.0000 0.0000 0.0050 2,00
0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0L.0000 0.0050 2.00
- 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
3” 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
350 0.6430 0.6402 0.0028 0.0055 2.00

wenanslumauey

DQE Services Co_Lid.
DQE Services 2Sof Ludpraa-Wanghia 55, Ladorao-Wanghin Rd., Ladprao, Ladprso, Banghok 10230
Phorse : +64 ()2 538 2054, Email : dqeservicesinfo@pmail com wac e s
REPORT OF CALIBRATION
Certifieate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelengih CRMs Values ULC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) K
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5780 0.5747 0.0033 0.0031 2.00
10484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
e 0.5595 0.5581 0.0014 0.0034 2.00
1.0239 1.0231 0.0008 0.0035 2.00
21230 2.121% 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 05184 0.0046 0.0030 2.00
e 0.9633 09614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 (L0031 2,00
ot 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 00088 2.00
0L.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
590 1.0803 1.0772 0.0031 0.0030 2.00
20373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
&5 0.5591 0.5565 0.0026 0.0031 2.00
1.O518 1.0452 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00
v
naaslueuay
DOE Services Ca, Ll
DQE Services 32 Sei Ladpruo-Winghin 55, Ladprao-Wanghin Rd, Ladpran, Ladprao, Bangkok 10230
Phone : 466 (U2 534 2054, Email : dgesesvisesinfo@gmail.cam necnane e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Covernge factor
(nm.) (nm.) (nm.) (mm.) &
24172 420 -0.28 Q.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 2879 -0.09 0.18 2.00
334.06 Ex: ] 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
41859 418.1 0.49 0.18 200
44594 5.6 0.34 0.18 .00
453.66 4533 036 018 .00
460,02 4598 0.22 0.18 .00
536.59 5360 0.59 0.18 2.00
637.98 6387 0.72 0.18 2.00
43138 430.8 0.58 .18 200
472.50 4724 a1 018 200
51347 3137 0.23 0.18 2.00
528.88 5291 -0.22 0.18 2.00
57347 5715 -0.33 0.18 2.00
S85.35 5852 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 7414 0,68 0.20 2.00
T48.35 749.1 0.55 018 2.00
#07.03 807.3 027 0.18 2.00
37928 B72.3 -0.02 018 2.00

Remark = - UG = Unit Under Calinration
- HiA = Mot Avaiahle
- It expand o 1 stnted inty af' mutiplied by the coverage factor k.,

which for distributi

- * Indicates non TI8] acoredited

- End of Certificate - Laﬂﬂ?ﬁ_l&imvmds



DOE Services Co.,Lid.
DQE Services 8o Ladmo-Wanghin 53, Ladprao-Wanghin Rd., Ladpras, Ladprso, Bangkok 10230

Phone : +6 (12 338 2054, Email : dgeservicesinfid@igmail com
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CALBRATION biad

DQE Services Co.Lid.
DQE sewlces 32 Soi Ladprao-Wanghin 55, Ladprsc-Wanghin Rd., Ladpreo, Ladprao, Bangkok 10230

Phone : +66 (012 538 2054, Ensail  dqeservicesinfof@mail.com s ous

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-028 Page | of3

Customer :  United Analyst and Enginecering Consultant Co.,Ltd. (Head Office}

Address : 3 Soi Udomsuk 41, Sukhumvit Road, B hak, Phrakl Bangkok 10260

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Specirophotometer

Manufacturer :  HITACHI

Model :  U-5100

Serial No. ¢ 23A4-008

1D No.: UAE.WAS.010/2567

Received Date : 10 September 2024

Calibration Date : 10 September 2024

lIssue Date : 13 September 2024

Condition Instrument :  Good

Calibrated by : ﬂ' L-I} {‘5 Approved by : Qj’a E. @/1
{ Mr. Tanawut Rittidach § { M. Chonthichn Sangngem )
Technical Mannger CQuality Manager
The s applied cesfy to the abhove calibrated ftem and v forasd date ant place af

The measuresment cipshifity of the luhormiory and s traceability gnized natiacal the it of

il stanehards laborateiey. This certificate may not b o cther tha im full cxcept with the pricr the DOE smmm Lid.
L
FM-T08-00 ROL LTL2021

REPORT OF CALIBRATION
Certificate No.:  SP24-028 Page 2 of 5
Environment Condition :  Ambient Temperature 255 €
Relative humidity 55 +20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :
Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
‘Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is ble to the | 1 System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : 5.0 nm.
Scan Speed of UUC: 40
Sean Interval of UUC: 0.1  nm.

Resolution of UUC : Pt 0001 Abs.

Wavelength 0.1  om.

enanslumuny

FM-T08-02 ROI /T12021

DQE Serviees Co,, Lid.

DQE

32 S0 Ladprac-Wanghin 55, Ladprao-Wanghin Rel., Ladprao, Ladprao, Bangkok 10230

Services
Phane : <66 {112 $38 2054, Email : dgeservicesinfo@amail com o 7o s
REPORT OF CALIBRATION
Certificate No, ; SP24-028 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{mm.) (Abs) (Abs) (Abs) {Abs) k
0.0000 0.000 0.0000 (L0028 2.00
420 05780 0.575 0.0030 0.0031 2.00
10484 1.044 0.0044 0.0029 2.00
2.1876 2190 -0.0024 0.0075 2.00
(O 0.000 0.0000 0.0028 2.0
i L5595 0.557 0.0025 0.0034 2.0
1.0239 1021 0.0029 0.0035 2.0
2.1230 2121 0.0020 00079 2,00
0.0000 (. (WM} 0.0000 0.0028 200
ks 0.5230 0519 0.0040 0.0029 2,00
0.9633 0.961 0.0023 0.0028 2.00
1.9753 1.975 LTS 0.0070 2.00
0.0000 0,000 LRV 0.0028 200
Siéq 0.51%81 0.515 0.0031 00031 2,00
1.0002 0.997 0.0032 0033 2,00
1.9973 1.996 0.3 00085 200
0.0000 0.000 0.0000 0028 2,00
i 0.5517 0.549 0.0027 0.0030 2.00
10803 1.078 0.0023 00029 2,00
2.0373 2.031 0.0063 00081 2,00
0.0000 0.000 00000 0.0028 2.00
— 0.5591 0.557 0.0021 0.0031 2.00
1.0518 1.049 0.0028 00028 2.00
1.9274 1.923 0.0044 00080 200
enaslueuny

FM-708-02 ROT 17112021

DQE Services Co. Lid,
i 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DQE gorvices
Fhane : +66 (012 338 2034, Emall : dgeservicesinfor@gmatl com memg 1
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values ULIC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) (Abs) {Abs) &
0.0000 0,000 000K 0.0050 200
235
07469 0.743 0.0039 0.0056 2,00
257 00000 0.0 (.M D50 2.00
5
08674 0.862 0.0054 0.0059 2.00
. 0.0000 (O (L{HHRY 00050 2,00
o 0.2919 0.291 0.0009 0.0051 200
55 0.0000 0.000 0.0000 0.0050 2,00
0.6430 1.639 0.00:40 00055 2,00
'
tenanslumun
Fu-708-02 Rol L2021



DQE Services Co. Lul.
DQE Services 32 Soi Ladpran-Wanghin 35, Ladprac-Wanghin Rd., Ladpruo, Ladproo, Bangkok 10230
Phone : =56 (012 538 2054, Emall : dgeservieesinfofigmail.com e e
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page Sof 5
Wavelength Accuracy :
CRMs Values TUC Reading Carrection Uncertainty Coverage factor

(o) (om.) (nm.) (mm.) k
241.00 2404 0.60 0.18 o0
27930 2787 060 018 200
2EES0 2BB5 040 0.18 2.00
334,50 3342 0,30 0,18 2,00
361.40 3611 030 018 200
41840 418.0 .40 0.18 2,00
44720 6.7 050 018 200
45930 4596 -0.30 018 2,00
537.00 5366 0.40 018 200
638,00 6374 0,60 0.8 200
44129 4408 049 018 2.00
479,88 479.6 028 018 200
51375 5135 0.zs LIRE 200
52859 5186 =0.01 n.18 2.00
575.10 5749 0.20 018 200
58556 5853 0.26 0.20 2.00
68470 54,1 .60 018 .00
T40.51 T40.0 0.5t 0.0 2.00
T47.61 7472 .41 0.18 200
B07.04 306.3 0.74 018 2.00
£79.68 3789 0.78 0.18 2.00

Remark : - UUC = Unit Under Calinestion.
«M/A = Not Avaiable

- The result expanded uncertuinty of measunement U is stated as the sandard wcerainty of measurement multipliod by the covernge factor &,

which for o nommal distribetion comespands so 8 covermge probablity of appeimately 95%

- End of Certificate -

lﬂﬂﬁ‘\‘i‘hllﬂ’l‘l.lqyu
1 ]

FMETORAIE RO 1/

&= DKSH

Ceriificate No.: C24250010 Page: 2of2
Calibration Results;
Before Adjustment
Standard Unit Under Calibration Coverage Factor
_ Carraction Uncerainty (£ )
Conductivity Solution Reading (k)
25,000 wBiem 248 [f=ty] 0.200 Slem 200 D28 uSfcm
14131 p&iem 1386.4 wSlem 4.7 wSicm 2.00 ik wlern
M3 mSicm 109.5 mSfcm 1.8 mSfem 2.00 0.81 m8&/em
After Adjustment; &t 14131 uSicm
Standard Uinit Under Calibration Covaraga Factor
Comeciion Unceriainty | £ )
Conductivity Solution Reading (k)
25.000 Slem 251 uSiem -0.100 plfem 2.00 028 u&lem
1413.1 ESiom 14131 uSicm 0.0 uSiem z.on 1" WSicm
1113 mSiem 110.2 mSiom 11 mSicm 2.00 [15:3] mSiem
‘The End of Certificate

i e miwlal 1k
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Certificate of Calibration

WSO TSNS yo2s
Comsin ot
Equipmant: CONDUCTIVITY METER Carlificate No.: C24250010
Model: SevenDirect SD30 Issued Date: 15 January 2025
Serial No. {or 1D.): C441872132 (UAEWAO.O1TIZ567)  Job No.: WO-D0057B42
Manufacturer: METTLER TOLEDOQ Page: 1af 2
Electrace Sarial No. 5824370958 Model ©  InLab 731-ISM Brand : METTLER TOLEDO
Candition: In Condition
Customer; United Analyst and Engineering Cansultant Co., Ltd.
3 Sai Udomsuk 41, Sukhumyit Road, Bangehak Sub-District,
P 1 District, THAILAND 10260
Environment Condition: Temperature 27 6 * 02 Cc
Humidity 48.8  ®mRH - 21 %RH
Calibration Place: United Analyst and Engi ing C ltant Co., Ltd. { Calibration Laboratary )
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakh District, g THAILAND 10260
Caiibration By: Ir Atachal Ngamehanal
Calibration Date; 15 January 2025
The Methed used: In house method, CAL-WI-49, base on ASTM D 112514 and D 5391-14
Traceabillty: This certificate is to the S| Units by CRM of NIST(SRM) through

CPA chem Ca., Ltd, (ISQMEC 17034} Cartificate Mo. 1086806, 1066608, 1066610

. P

(Mr. Atachai Wgamchanat) (Mizs Kapwkan Suradech)
Person In charge Authorized signatory

This ceriitcate (s msued e unis of measurseent sccordng io the intomaticnal Systam of Units (57, 1 providés traceablity ol measrement io inlemasianal o
rwional wiondard or other recognized nmsonal standard lAboakres.

Tha mssseement uncertanty siated is the exsanded uncansinty hich is sbtsined from the standard uncarainty matipied by the corags facter k2]t
pravid @ Sevel of confidencs of spprovimateny S0N. It s determined in scoordinn with e Guite to Exprassian of Uncartaiety in Magsurament {GUM)

These resuss may ko sffacted by devistions Fom specifed conditcs. The results wists oiky b Tu ilams lested, calbrated o samelod. The rapart snall ned be
rapeoduced sxcept in Rl without appreal of DKSH Technokagy Limied.

i fonanas swlulal S4Tn

EHEH Tuctnclogy Liming

i 1aane
3533 Gukburrmel Boart, Bangetk, Phiskhancng, Banghok 11297

e ton&s linuan

Dellvering Growth - in Asiz and Bayond, CAL-FMCI4-00; 12 Sap 2027

&= DKSH

Refer to Cerlificate No.:  ©24250010 Page: 1 of 3

Statements of conformity:
This conformity certilicate documents the validity of the following statements of conformity based on the
results of
The emor af b d ined during are under given measurement and environmental
and ing the inty B6%) within the
ifi The given inty already includes other all effects by according to the standard

mathod, ASTM D 1125-14 and D 53%1-14. Therelore, those parameters have not been assessed ssparately,

Tolerance and Decision rules:

A of the. of the device are done based on direct comparison of the relevant
méasurerment results with the tolerances and decision ruls are prescribed by the customer,
Drecision rule : O Cheice & Binary Simple. Rt (w =0, Sp =50% PFA
[ Choice B Mon-binary statamant o (w=1U), Pass orF il <2.5% PFA and
dition Pass or C: P <50% PFA.
[J Choice C Customer defined, Customers may define arbitrary multiple of 1 o have applisd as guard band
w=ruj.
+ PFA — Probabilty of False Accept

{Miss Kaewhkan Suradech)
Aulhorized signatory

i Bomapetiom Tl davie
DHSH Tachnology Limsied

)
2633 Subtumyt Roed. Bangosk. Prrukhaeong, Banghos 10280
Brom [

= a1 inwan

Dellvering Growth - In Asla and Beyond. CAL-FM.C28:05 12 Bop 2022
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Refer fo Certificate Mo C24250010 Page: 2 of 3

Statements of conformity
Befora Adj
Conductivity Scltien Guard baiid

Unig C i Tolerance {x Confertmit
Standard uuc w) @ ¥

pSlem 26,000 248 0.200 .28 1.25 Pass

pSilem 4131 1398.4 147 1" 0.7 Pass

m&/cm 1113 109.5 18 el 58 Pass

The valdity of the statements of canformily sannat be guarantacd for diffarant places of use. envirenmentsl candilions or mpraper ysa.

Before Adjustment

e =

1 10 100 1600 10000 100000 1600000
W B4 Btiem A 1398AuSIon —- Condh ws/em)
- Uneert () - Uncert [ — Lowwer Accepsance limit

Uppar Spmesfizatian

s U

i Rinanay melulal §v
CHEH Limtr
as33 W RIS Pem T 105m8
2833 Skt Ao, Sangenat, Proskhanong, Barghok 10265
Prione: +65 6387000 Emck: Welradr, W

onan bimuan

Delivering Grawth - in Asia and Beyond. CAL-FM.C28.08 12 Sop 2072

&z DKSH

il WO-D0057642

unsresaudn A3 indewaInaax

arflrdaadin: CONDUCTIVITY METER 7u: SevenDirect SD30 wnuRebae; C441872132

nsaRany (5u) ATIRAEY (#)

15 Jan 2025 TunranTIae 15 Jan 2025 WM

und | und dnd | ainA
General

= o 1. ATweysoieSe @ o

= o 2 e | adladat, nelu-uanedon) = O

= o 3. @ On - 10R e (On-Off Swicth) @ o

= =] 4. luna (Keypad) @ u]

= [m] 5 minen (Display, Screen Contrast) = o
Spectphatometer

usafi e (Battery Backup) >= 2.5 VDG

frmpufanauuriaiu (Wavelength Controf)

B

T

B Arwnaeiu (Wavelangth Check)
8 unmarfeue (LW < 3,000 hour)

10, wimridieu (Visibie < 5,000 hour)

Oo|o(oooio
ooo@ojo|o
ojooo|o|o
ojooo|o|o

11, ame¥auaibdTatng (Carousel Moduls)

pH Meter and Conductivity Meter

0 12 BudaTnse ( Electrode and Connection Cable ) ] o

(] [m] 13, setiudiaeanu Electrode (Level KCI ) Im] [u]

(=] | 14, driiafwdany Electrode {Dust Protection Hood) [m] [m]

m] [m] 15, wndubidaTem (Stand) =] ]

o O 16, marumuiasn (No Sample) O =]

o o 17, sefunisisad e (>= 2.5 T 3.0) O [m]

Automatic titrator

m] [m] 18.  anw Piston Bureties m ] [m]

m] (m] 19, Function Rinsing and Dosing 0o (m]

(o] fin] 20, muwamurusgUnInilsnay =] o

dauuei ; Electrode $rgaunila 25.1°C Tae Control Waterbath fl 25.0 20.5°C
Mr.Atachai Ngamchanat

i dumseanurs el devie Service Engineer
Do T miied

e
533 Sukhumys Road, Bargchah, Phiskhanong. Eangkos 1251
Flrzrm Eme: inl

P 1oNET ldauan

CAL-FM-R31-03 2D Jul 2022

Delivering Growth - in Asla and Beyond.
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Refer to Certificate No.; C24250010 Page: 3 of

Statements of conformity (cont.)
After Adj t; &l 14131 pSicm
Conductivity Solution
Lnit Caormaction Sitme Bari Tolerance (£} Contarmity
Standard uuc )
WSfem 25.000 251 -0.100 0.28 1.25 Pass
WEfcm 1413.1 14131 oo 1" T0.7 Pass
mB/em 11.3 1102 1.1 0.81 58 Pass

The vaiidity of tha stataments of conformity cannot be guarantead for déferant places of use, emironmenlal condiions ar improper use.

After Adjustment ;at1413. 1uSicm

Correction (uS/cm)
8000 —

000 rl
-
4000 —
2000
—— B
o - = !
2000 i
4000 -
=
4000 e =
Bo00L—— _—
1 10 100 tooo 10000 100000 1000000
20 stem A en lpsion — 8 1020055/am Comermimien
- Uncert i) - Usert il e Lawer Actaptance limt

o Uipper Acceptomce fimt Lower Specification Upger Specification

WA Bmomien e Tlal 40t

OKEH Tachnoloyy Limses

2520 mamm T s e T 16250

2635 Suturawt Rised, Burngetiak, Prrabranong, Sanghok 15240

Prione: 486 2337030 Emat tfo clbrtion@akal com Wabsln. www. (5%, o0V EcHInRC Makend

19T IdmuaN

Dalivering Growth - in Asla and Beyond CALFM-C24-08 12'Sep 2022

GORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTAMAKARN RDAD 501 18, SUANLUANG, SLANLLIANG BANGKOK 10250 T ey
TEL D-2717-3000-23 FAX0-2715-8484 CALmRATION do08

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA &

Certificate of Calibration i Sl

Equipment : BOD Incubator

Manufacturer : ARCO

Model : UGC4-1320

Serial No. : -

1D No, UAE WAD.018/2550

Submitted by : United Analyst and Engineering Consultant Go.,Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak. Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Received Order : 11 July 2024
Calibration Date : 11 July 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (60 +30)%
Callbrated by : Tawatchal Pama
Approved Signatony
[ ) Ponpan Paipim
{3/} Suwit Imiai
{ ) Kunchit Promprat
Issue Date : 14 July 2024
The ars for a confi p y of ap ly 85%
This certificate may not be reprodaced other than in full, cxept with the prioe written
Approval of the hesd of 3 - Equip and Tastig Services,
'
wnaslumugy



Equipment : BOD Incubator Cert. No.: 24TM1114

Condition As-Received :  Used Item Page: Zof 3
Reference : 2407-02430C-2
Procedure Usad :-

Calibration wers using o CP-OT02 based on TLAS G-20 according to direct
measuramesnt mathod with Data ition which with i Detector { RTD J.

The tamperature scale used was based on ITS-80.

Condition of this result of calibration
1. Referance standard instrument.-

Instrument Serial No. Cert. Ne. Traceable Due Dats
1} Data Acquisition MY48023032 23LM122 TPA 26 Jul 2024
2. This certificate is valld only to the [tem calibrated on date and place of calibration,
3, This ion is to the System of Linit
Remark : TPA : Technology Promation Association ( Thailand - Japan )
Result of Calibration :- {®) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available Envirenment during calibration
Beginning Finished
28 29
-&/ 78 72
2 4 [AC Supply { Vait } 233 234
Ref. Std.
o Position : D No.:
[ 3 20-16RTD-10
H 20-16RTD-0Z |
3 20-16RTD-03
4 231BRTD-04
5 22-16RTD-05
6 20-16RTD-06 |
7 20-18RTD-07
Probe Instailation Details : Dimension of Chamber : i 22BHTE-O8
S T g e S [ref.) 22-16RTD-08
be 0 em W= 12 m
&= 1 om Hm 1.2 m
Capacity= 088 m*
'
naslunug

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534 PATTANAKARN ROAD SOH 14, SUANLUANG, SUANLUANG BANGKOK 10250

TEL 0-2T17-3000 FAX. (F2T19-9484

Cert.No.: 24TW222

Certificate of Testing

Page.: 1of 2
Equipment : DD Matar
Manufacturer : ¥l
Model : 40M10-2W
Serial No. : 20260326
ID No. : UAE WAD.DBM2563
Received Date : 16 Cetober 2024
Test Date : 17 October 2024
Reference : 2410-053208C-1
Submitted by : United Analyst and Engineering Consultant Co., Ltd,

3 Sol Lidomsuk 41, Sukhumvit Road, Bangehak,
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperature | 25+ 5 ) °C
Humidity (50420} %
Test Procedure : In- house method @ CP-CHE
oy que with Azide Method
Tested by : ‘Walalak Sirithean
#
Approved by :

Approved Signatary

{ ) Unnopphal Harackal
{ ) Ponpan Paipim
(v ) Saithip Meangmai

Issue Date : 17 October 2024

Lenm':‘l:imuqu

Equipmant : BOD Incubator Cert. No.: 24TM1114
Condition As-Received : Used [tem Page: 3of3
Refarence : 2407-024300-2
Result of Calibration :- (%) Without Adjustment
Function of UUC* : Temparature Souwrce
Fresh air satting : Mot Available
Calibration| UUC™ | ULC™ T Overall
Point | Setting | Reading stability i Factor
("G} (Cy ) ic) (£°C) ("c) =3 k
| =00 200 | 188 0.8 081 12 3
L () U
Polnt Position
(°c) 1 [ 2 [ 3 1 4 T 8 T & [ 7 | & Jopety| (+c)
200 | 20381 | 19.640 | 20312 | 20.078 | 19.808 | 19.6872 | 10.055 | 19,818 | 10,758 0.48

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest aiff of at any one sensor.

ty: The of at any sensors and the measured
temperature at the reference location which are absarved at the same fime or at as close an observation time as
possible to ine the pattem or o] within the chamber under steady-state conditions.
Overall 2 The Diff of the i and minimum Er i

UUC* :  Unit Undar Calibration
Note | The reported uncertsinty of measurement was included stablility and excluded uniformity .

The reportad uncertainty of measurement was based on a standard y i by a ]
factor k, providing a level of of approxi 95 %,
-olo-
'
onaslumungy
a

N\
D
Cert.No.: 24TW222

Page.: 2 of 2

Condition of thi

. Reference Standard Instrumants :

This Is to the System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technalogy F tion iation (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1. Burelte - i30euio 23061172 22 Mar 2025
2. Balance 14233821 110RCO01 24MM131 04 Juty 2025
2. Standard Material - y
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result ; Oxygen Meter Ad) With Alr 100 %

Dissolved Oxygen Probe No.:  Z2M102385

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mgiL) {mgiL)
818 B.24 0.007T1

This report was certifled only for the Instrument we tested it is allowable to use for study
Intend o use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full, without written approval of the laboratony

-olo-
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S,

lﬂmm H k N N k Hanna Instruments (Thailand) Ltd. 02— Hm“ﬁmm H k N N k Cenfite Mo HIT-2415-0568
INSITUMENLS 4186768 s R 24, R . S, TEZRL instruments e
Husykwang, Bangkok 10310 Tel: 0-2541-4199 Fax; 0-2541-4198 !
Condition of this calibration result:
Certificae No. - HIT-2417-0568 Reft Standard I = This eertification is traceable to the internationnl unit of unit maintined through:
Page:lof 2 Instruments Muodel Serial No. | Certificate No. | Traceahle
CERTIFICATE OF CALIBRATION Dt Acquisition Switch Unit 349704 | MY44065265 | WE2307-164-1 | WK Electric Ca., Lid.
| Technology Promation
Equipment : COD Test Tube Heater Rl Mhericsygraenct HETSD AL R | Asseemtion | Thailand-lapan),
Meter Model @ HIB3SR00-02 Serial No, : 1147807
Tube Heater : 25 Vial Capacity Resolution : [ Calibration Result:
Temperature Range : (=10 10 160)°C Temperature of Reaction = 150°C Measurement Temperature Source Accurscy for COD Reactor.
Manafacturer : Hanna Instruments Made in : Romanis Capagity Nominal Yalue Average Value Uncertainty of Measurement
Condition As-Received @ Used Product Reference : REZ40681 | (Viald ) ") +%c)
Ambient Temperature : sxne Relative Humidity : {50+ 15PGRH | 25 Vial 150.0 149.8 0.49
Customer name United Analyst and Engineering Consuliant Co., Ltd.
3 Soi Udomsuk 41, Sukburmvit Rel, Bangehak, HIT
{14) 124) (3A) {4A) (541

Phrakhanong, Bangkok 10260
148.901 149.249 | 149950 | 150042 | 149.186

Received date : 22 April 2024 —
Calibrate date : 23 April 2024 (1R (28) {3B) (48} (58)
; 149724 | 149578 | 149,832 | 150100 | 150.117
Issue date : 25 April 2024
. .
Calibrated Location : Hanna Instruments {Thailand) Lid. f1c (2¢) GO acy (50)

149,863 149.799 150,233 149,847 140,977

Calibration Procedure : This calibrator waus conducted by using in-house: calibration procedure
(im (2D} (3 (4D} {50

145,550 149,666 149958 149,744 149.819

CP-04 by using certified reference standard instrumenis,

(1E} (2E) {3E) (4E) (5E)
150,044 | 149.869 | 149361 149.973 148 654
Calibrated by : o Mr. Pichit Petihong Approved by :
= Figure: Shows the location of the temperture source.
O Mr. Chennarong Soinak Mr, Anan Suwanchaisakul
Authorized Signatory . . -
The report uncertainty of measuerement was based on a standard uncertainty multplied by a coverage Tactor k= 2,
H A N N h providing 2 level of confidence of appreximately 95%
nstrumants
(ThEIAN ) | e
This cestificate was cerfified only for the instrument we calibrated. ** End of certificate **

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

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

approval of the head of Hanna Instrument (Thailand). g ' ! !

PinAAcle 900F Preventive Maintenance (PM)

[ Be

Company Name: United Analyst and Engineering Consultant Co., LTD.
PerkinEimer et M‘:’:::at, . 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260
v the Better nstrument ion):
Serial Number: PFBS20031902 PM Number: 20f2
CustomeriName K. Yainda Telephone 095-5580049
(if aEEhcabIe): Number:
Customer Support K. Chayanan Service Order W0-02787590
Engineer Name: Number:
Next PM Due
1 gateEReporect 14-May-2024 e 14-Nov-2024
ln C e (DD-MMM-YYYY) 8
[DD-MMM-YYYY)
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )
09370145 Rev.9 A January 2018 PerkinElmer’
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle S00F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
Perkinlmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an i i and customer ive and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be in any form o translated into any language without  the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Company Name: UAE Consultant Co., LTD.

Instrument Location: 41 Sukumvhit Rd.,

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

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing o use of
this document.

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 14-May-2024

|PinAAcle 900F Preventive Maintenance Report (PM) Page 1 of7 |
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Component List

Component / Specific Model Serial # Configuration Notes
PinAACle900F PFBS20031902 Syngistix V .4.0.1.1935
Fias100(New Install) 100524040501
Parts Lists
Parts Included with the PM
Part Number (if Aoty 5
Description anti
applicable) ptl (RETEL)
B0501696 Fan Filters N/A
N3160156 0O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) |N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
iti and quired for PM
Part Number et Expired D:
Description i Batch/Lot # apireciDate
(if applicable) Pt Quality / (MM/YY)
N9300183 1000 mg/L Copper Standard AR 27-39CUY1 Apr 2025
and quired for PM (Ci Support i
el Nl.lmber (if Description Quantity Batch/Lot # Expiration
applicable) Date (mm/vy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
IPinAAcle 900F Preventive Maintenance Report (PM) Page 2 of 7 I
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Procedure Checklist

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

1. General:

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

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

¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

M Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.

¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

¥ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

4| Inspect PC boards. Clean if necessary.

|l Carefully check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
¥ Inspect and clean the sample compartment windows, if needed.
|} Inspect optics. Clean or replace if necessary,

6. Gasses:

|} Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
¥ Verify that the acetylene filter and air filter element is dry. Replace if necessary.

| PinAAcic 900F Preventive Maintenance Report (PM) Page 4 of 7 |
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Additional Tools Required for PM

(:: ;:;:::;:r) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 101N0089015
N1013002 1.0A Neutral density filter 1 101N0089015
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 060419-030180
N3050109 Ba Lumina HCL 1 061219-020041
N3050139 K Lumina HCL 1 030819-010130
N3050152 Ni Lumina HCL 1 052719-020020

IPinAAcle 900F Preventive Maintenance Report (PM) Page 3 of 7 I
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7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/GH, Flame correctly shuts down Active Passed
Drain Sensor Air/GH, Flame correctly shuts down Active Passed

Nebulizer Sensor Air/GH, Flame correctly shuts down | Active Passed

C,H, Pressure Sensor Air/G,H, Flame correctly shuts down Active Passed

Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed

A— Choosing Nitrous Oxide as the oxidant [ 5 i Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

" " Certificate Value q

Parameter Specification at553.6 nm (Abs.) Test Results. Pass/Fail
1.0 AND Filter +5% from Cert. 0.9995 1.0143 Passed
0.2 AND Filter +5% from Cert. 0.1936 0.1966 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation SOE 0.002 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Results Pass/Fail
Standard Deviation SOEH 0.0002 Passed
| PinAAcic 900F Preventive Maintenance Report (PM) Page 5 of 7 |
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8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

ificati Results Pass/Fail

Standard Deviation ooy 0.0001 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

ificati Results Pass/Fail

<0.005

Standard Deviation 0.002 Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low
wavelength.

Results Pass/Fail

Standard Deviation o 0.0022 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Copper Sensitivif ificati Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.8005 Passed

10. Review:
™ Review with the customer PM work performed.
™ Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
M Attach PM sticker.

| PinAAcic 900F Preventive Maintenance Report (PM) Page 6 of 7 |
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Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agllent Preventive Maintenance prowides factory recommended service far your znalytical
instruments 1o assure relisble operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Prevantive Malrtenance provides what you nesd to reduce unplanned downtime
and keep your systerns operating at their peak performance

This checklist is used as a guide for complating the preventive maintenance tasks. A signed copy
of this checkist is provided for your records.

Revision: A.02, lssued: 21 January 2022 . N
Document Numiber, GB014-90075 Page Lot 3
© Agilent Techralagies, Inc. 2022
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes P Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
/& 14-May-2024
1 (DD-MMMYYYY)
Authorized Customer Representative Date:
z\) ’\M%@r] 14-May-2024
(DD-MMM-YYYY)

| PinAAcic 900F Preventive Maintenance Report (PM) Page 70f 7 |

tengslumunu

Agilent
Apilent 5100, 5170 Preventive Mainterance Checkist C rOSS La b

Fram Indght n thzorn

Introduction

Customer Information

» Customers should provide all necessary operating supplies upon request of the engineer,

»  Acustomer representative should be available to the engineer while perfarming the preventive
maintenance procedures, Customers are responsible for regular maimtenance and are
encouraged to ohserve the service representative

= Any parts not Included in the Parts Lists secton of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
Service,

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

= For customers using HF applications, the instrument should be retumed to its standard
sample introduction systermn

Revision: A.02, Issued 27 January 2062 -
Documant Murmber: GAIT4-00075 page £ ot M
@ Agilent Technalagies, Inc. 2022
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Agilent
Aqant 5100, 5110 Preventive Maintanance Chechlist CrOSSLab

From Insght m Outeams

Important Customer Web Links

« Toaccess Aghlent University, visit hitp/ /v agilent comyoresslaby/university! to learn about
training opticns, which inciude anline, classroom and onsite delivery, A training specialist can
work directly with you to help determine your best options

» Toaccess the Agilent Resource Center web page, visit https://www.agilent comyen-
usfagilentresources. The following information topics are available:

«  Sample Prep and Containment

*  Chemical Standards

«  Analysis

= Service and Support

= Agplication Workflows

= The Agilent Community is an excellent place 1o get answers, collaborate with others about

applications and Agilent products, and find in-depth documents and videos relevant 1o Agilent
technologies. Visit hitps.//community agilent com/welcome

o Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https:/fwww. youtube com/fuser/agilent

s Need to place a service call? Flexible Repalr Options | Agllant

Revisian: A D2, [ssued: 21 danuary 2022 o
Booumant Number GS014-490075 ME&DI_
@ Agilent Technoiogles, Inc. 2022
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From maight o utrane

Instrument Maintenance

System Information

[0 Check this box if an instrurment configuration report is attached instead of completing the
table

Instrument System Mame and |0 S0 NDV 1LP-0%8
Instrument System Site and Location

Lwided P\ha\\:ls"\ and ‘—:mﬁmr_lf\v\a Com suliawt

|_L|=t System Component Product Numbers  List the Serial Numbers of each Component |

5 =owa ¥ wolana

%

]

4

5

[}

7.

&

)

ICP-DES Configuration Table Circle the type or write in the type if other

Nebulizer Type SeaSprey (Grenieb) Donikel | Other

Spray Chismbes yclanic Single Pass yclonk: Double Fass) Dther

Torch Radial (Gusl Viewh Other

Torch Type Gne Pieca @Wm&e Fully Demcuntable | Other
| Injestar Diameter 2dmm 1 demim | 0B | Other
Injector Material @ Cerarnic | Dther |

Aeviarn A2, bssued: 21 Jaruary 2022 =k
Dacument Number: GBO14-30075 Paged of
® Agferit Technciogies, Inc. 2022
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Feom insight to utezsme

Service Engineer's Responsibilities

« Contact the customer and ensure that all necessary supplies are availzble before the
preventive maintenance visii,

»  Only select those pages that relate to the system or module being serviced.
«  Complate empty fields with the relevan information
» Complete the relevant checkboxes in the checklist using either a "X or tick mark "v'™

» heck “Service not applicable” check boxes to indicate services/tasks not delivered, as
appiopriate

= Complete the Preventive Maintenance services In the mast logleal order relevant to the
individual system service in the arder of the tasks listed.

= Complets the Service Review section together with the customer.
« Complate the flelds for page numbers at the foot of each selected page

= Add relevant page numbers to selected pages and cornplete the total number of pages field In
the Service Completion section

= Ask the customer to sign the Service Verification section including the customer's and your
signature.

Revision 402, Issued 21 January 2022
Documant Number: GBO 490076 papeth ot T
& Agllent Tecnnalogies, Ine. 2022
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Frem insgie to Duizzme

Preparation

Discuss any specific issues with the customer before starting,

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the syster for cleanliness,

Check far proper installation of parts, assemblies, sensors eto

Check system for required installation of components and implementation of Service Notes
Check for required firmware/software updates and verify with customers if they would like
them installed.

Far HF application systems, if standard sample introduction systerm was not installed, ask the
customer to install it g%

Agk the customer to remove any samples from the ICP-0ES sample introduction area, auto
sampler or around the ICP-0ES,

B 0 GBEBEBEBERE

Revision ADE, Isued 21 Januery 2022 - -
Dot Nurnber. G301£90075 Page & or 1 gt Agllent
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Agilent
Agllent 5100, 5110 Preveritive Maimeanancs Checklisy Cro SS La b

Fréam insight 3 Dutcama

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Pl Run Instrument Performance test.
Record results in Instrument Performance Test Results Table — Pra-Pid

Clean and inspect ICP-OES system

Look for any obvious extermal damage or problems
Inspect water cocling hoses, gas lines and power cord for excessive wear or damage.

B Peforma genaral internal inspection of the system for excessive dust accumulation, clean if
o necessary,
i

Ingpect sample introduction components and record any reguired maintenance in the Service
Engineer Comments and notify the custormer as the required actions required

Fecord the instrurment operating conditions in the ICP-DES Status Results Table,
rzF Replace the palychromator purge filter.

Replace the radlal pre-optics window

Replace the axial pre-optics window for SVDV and YDV instruments.

[ Check exhaust flaw for the corect positive extraction at the exhaust duct toinsure they meet
minimum specifications.

I?: Replace air inlet dust filter
[ Replace high capacity air inlet dust filter element If installed. %18
Bl Remave and clean instrument water inlel filter

Agilent Water Recirculator

[ Service not applicable

Drain cooling fluid and rermove any particles from the chiller reservolr
ET Remave, clean and reinstall water inlet metal mesh filter i present
B Refill with Agilent Cool Clear cooling fluid

Clean the cooling system Air filter and the condenser.

Ravison: A.02, Issusd 21 January 2022 -
Documént Humber GAOT4-33075 page Jar1%
© Aggler Technsleges, e, 2022
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From lesight 1o Qutrrme

ICP-0ES adjustment

& Check position of Zn peak, adjust if required,

& Check Argon Ratio, adjust to specified valua if required
Perform Detector Calibration.

@ Perfarm Instrument Callbration

Record Post-PM instrument performance

& Run Instrument Berformance test
E‘ Record results in Instrument Performance Test Results Table - Post PM
= For systems using IC0P Expert version 7.3 and above, run the following Instrument tests

Subsysterm Communications Test
Air Flow

Water Flow

Gas Flows

RF Generatar

Camera Test

Optics Test

MNebulizer Test

e EEEEEE

@ Record the resultin the Instrument Test Results Table

Revisiars 402, lssued: 21 Januery 3002 Ty "
Diocument Number: GE4-50075 fage Lot e --.:...“ﬁ..-- Agllent
L

@ Aglent Techrokgies, Inc. 2022
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Fraam tnsight 1o Ditrzime

SPS 3 Auto Sampler

Iﬁ Service not applicable

Pawer cycle the autosampler and venfy successful initialization
Inspect X and Z axis belts for wear. Replace is necessary.
Clean X and Z axis siide shafts

Using customer's racks and the Agilent software move the sample probe t the 4 outermaost
corners and rinse port, ensure that the probe is approximately centered in the vial.

EEE) B R

SPS 4 Auto sampler

IZf Service not applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp saft cloth and
diluted mild detergent.

[0 Clean the auto sampler cover panets, if cover kit = installed, with domestic window cleaner,

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

Check the X-axis, Theta-axis and Z-axs FFC cables for cracks, incorrect positioning, damaged
edges or darnaged connectors,

]

0 Pump Tubing Replacernent. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and fram the pumg to the waste/rinse bottles

O

Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and
finse port and ensure that the probe is centerad in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

E{ Service not applicable

Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including sutosampler tubing for kinks or excessive wear
Check high flow pump for signs of leaks

ooono

Risiar: A 0L Issund: 21 danuary 2022
Docurment Number GB014-90075 Diﬂz_b Ml*
@ Agient Teshnokagies, Ine. 2022
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Fram Insgas m Guame

Restore Instrument

O For HF applications, ask the customer to reinstall their sarnple introduction system WA
& Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to  qualification service, then use the
gualification procedure as a guide for final instrurnent set Lp and checkout

Service Review

@ Attach avallable reports/printouts of all tests to this documentation.

[ Record the Preventive Malntenance service activity in the customer's records/iogbaak.

@ Record the P event in the Smart Alerts logbook, i applicable.

ul Update/resat Instrument maintenance counters as appropriate.

@ Affix the PM sticker to the system or instrument logback based on the custamer's request

e Complete the Service Engineer Comrments section If there are additional comments.
Review this service, parts replaced, and test results obtained with the custormer.

If the instrument firmware was updated, record the detalls of the change in the Service
Engineer's Comments box, Systems in a compliant enviranment may need additional

documentation

Complete the Signature Page with bath Service Engil and C! gr
Revision: .02, issued: 21 January 2022 X -
Bocumrs mber GAT1$60D75 segeBor y Agl lent
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CrossLab

Frem Irsighe no Canzsme:

Aglent 5100, 5710 Freventive Maintenance Checklist

Test Results
1 Per Test Results Table
Mote: These measurements do not form part of any specification and are for reference only
Pre PM Sensitivity Check Post PM Sensitivity Check
Radial Acial ¢ Radial Axial*
Zn 213857 nm SRBR 1500, % 9%, & 4104 % ERgs, 9
Mn 267 610 nm SRER oG 0 AART 1 Y303 % InIve
Al 396152 nm SBR -3 Ao aq A
K 766497 nm SBR 6% 291 4% 4= 3

* fjal result is not applicable for GEON6AA, GBOT2AA Radial View instruments,

Instrument Test Results Table

MNaote: The Instrurment Test results are for systerns using ICP Expert version 7.3 and above only

Instrument Test Resuft
Subsystern Communications Test ?3 o
At Fiow Tass
‘Waiter Flow ?ass
Gaz Flows ?"5-5
FF Generator Yass
Camera Test Cuss
Optica Test Tass
Hebubzer test | Pies
Revision &.02, issued: 21 January 2022 “egdert H
Document Mumiser S8014-50075 DegeﬂdlA "":}"' Agllallt
© fgilenit Technalogies, ine: 2022 Tl et
'
wnensluemug
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Agilent 5100, 5110 Preventive Mainenance Checkist CrOSS Lab
From retight 1o utcome:

Consumed PM Parts

Product or Model#  Quantity ‘

Part Dascription Part Numbier where used consumed
GEIT0A, GEOTTA,
Aoclal Pre-Optic Window GANTD-5E014 B0 AA/BE 54 i
Radial Pre-Optie Window Ga010-68015 All i
. " i Agilent Water
Agilert Cool Elear Coolant Flud 5799-0037 Rciroubster =
Purge Gas Filter GA00-60136 Al 3
Arinlet filer GA000-68002 All Lt
High Capeeaity fir Filtar GENO-H016% DOgitional -
Rotor sea! for 6-7 port veve for AVES/T Ga404-50007 GRAG4A/GRATS =
Retor sea for 4 port vale for AVS4 GA403-60002 GRAg3A =
?::sesdunnn to rinse station 2.5mim id x GE410-80123 P54 _
Barb connecter 2 5mm-1. 5mm 10 Ga410-80124 EPs4 -
PV waste Wihing Brmm od » Smm i, 2m Ga410-80122 SPsa =
Additional Parts may be required from engineer’s stock:
X aixis drive beft E410047500 sps3 -
Z s efrive belt 5410047400 SPE3 -
Peristaltic pumnp tubing PYC SolvaFlex, 3 470049000 sPs4

bridged,

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

“ section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed

Revisian: A0Z, besusd, 21 January 2057 &
Oocurmert Nurber. GaI 490075 Fagallof 1k
@ Aglent Technoiogles. Inc. 2022
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ICP-0ES Status Results Table

CrdssLab

From Irsight o Ouroma

MNote: These measurements do not form part of any specification and are for reference only

Measurement Standby Mode Plasma On
Mains Voltage 259 41 WAL 23g #3 VAD
Mg Current 0. 0wy A 0.4 05 A
Instrurnent Temparature. 211 R 235 o
RIF Al Flow [sensor speed) 40 Hz L) He
Piasma Exhaust Tempesaturs Mo measuremant £ % C
Water Flaw Osaillater Mo rgasurement LTS Limin
Water Flow Detector %G Limin [ Lirmin
Water irlat Temperatur Af 3 © Rk <
Polychromator Temperature 5.0 c 35.0 C
CCD Ternmperatura - %01 C LY C
Thermal Stabllizer %50 © 35.0 c
Argon Supply Pressure [FU Y kFa 504,35 kPa
Purge Gag Supply Pregsure*] [N kPa (RS ke
Cption Gas Supgly Pressure™] - kP = ks
Hebulizer Flow o MEasufement 0.30 Limin
| Nebulizer Back Pressure o messurerment =%, 43 kPa
Plasma Gas Flow Nomessurement LI Limin
Auiliary Gas Flow No measurement LT} Limin
R Power No measurement LI W
RF Supply Current No measurement 4.45% A
RF Supply voltage Mo measurement Joa, &7 v

*1 If option installed

Renigion A02, Isaued Z1 Janusry 2022
Docurment Number: GEO14-90075
& agilernt Technaloges, ine. 2022
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Service Engineer Comments (optional)
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From Insght tm Ducema

If there are any specific points you wish to note as part of perferming the installation or other
iterms of interast for the custormer, please write in this box,

Service Verification

Serviar Requast Number
(R R AL
Servige Enginesr Name:
Favuawoty
Service Engnesr Signature:
e unkot S.

Total numbef of pages in this docurment:

Reyisnon A 02, lsstedt 21 Jaruary 2022
Dozumant Number: GAO1 490075
@ hgilens Technologes, ng. 2022

Dt Service Completed
D4 oy Jo24

Customer Nama:
achorn  Onkang

Customear Signature:

fighasn Unkonj
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Report Summary

Instrument Modet Agilent 5100/5110 VDV ICP-0ES
Instrumant 1D GBOT1A/GE015A

Instrument Serial Number MY 18030001

Software Version T.3.1.8507

Firmware Version 2442

Testad By Pra Tesi_PM_Kanyakom S.
Test Completed On 110412024 5:19:10 AM
Result Summary
Subsystem Communications Test Skipped
Air Flow Tast Skipped
Wiater Flow Test Skipped
Gas Flows Test Skippad
RF Generalor Test Skipped
Camera Test Skippad
Optics Test Skipped
Advanced Valve System Test Skipped
| Resolution Test Pass
Sensitivity Test Fall
Precision Test Pass
Page 1of 4
'
wnensluemug
[ Sensitivity Test Fall
Radial
Element Wavelanglh Specificaion  Method  Ratio Standard Blank
As (188 980 nm) 2460 SRER 104.1 793.0 50.8
Se {196.026 nm) =410 SRER 878 B52.0 797
Zn (213.857 nm) z1421.0 SRBR 1500.8 41823.3 T45.0
Pb (220.353 nm) =460 SRBR 1707 24320 174.8
Mn (257 610 nm) 23518.0 SRBR 3915.0 2847002 4420.0
Al {396.152 nm) =34 SBR T 48454 6 55632
Ha {493.408 nm) 2340 SBR 459 19667187 419038
K (766481 nm} =18 SBR 57 $9038.2 14B57.7
Auaal
Elemant Wavelength Specification  Method  Ratio Standard Blank
As (188,980 nm) = 2080 SRBR 1265 14988 118.0
Se (196,026 nm) 2 158.0 SRER M20 17736 197.8
Zn (208.200 nmj) =2340 SRER 466.0 E784.2 1807
Zn (213.857 nm) =1743.0 SRER 22174 95597 6 17Es7
Cd {214,438 nm) 242270 SRER 1919.3 BET24.6 1236.4
Pb (220 353 nm) = 3200 SRER 3328 7828.5 488.0
Mn {257 610 nm) = 10825.0 SRBR 74522 8912383 16811.7
Cr (267716 nm) = 1045.0 SRER 22546 128706.6 3509
Cu (324 754 nm) 2100 SER 268 200748.3 10407 .5
Al (398152 nm} z6.0 SBR 107 2113292 18005.0
Ba (493.408 nm) 260.0 SBR 48,3 BO564B0.4 1383369
K {765,481 nm) =240 SBR 281 13851802 479962
Page 3of &
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Resolution Test Pass
Element Wavelength Specification  Width
N {174.213 nm) =540 698
As (188980 n) =820 817
C (183.027 nm) = 1150 &30
Mo (202.032 nm) 820 638
Cr {206,158 nm) =1340 B.aa
Zn (213.857 nm) S8.70 B.60
Pb (220,353 nm) 9,50 7.09
Co (228,615 nm) =720 167
Ba (230.424 nm) 5940 7.20
Mn {257 610 nm) =13.30 943
Min (260.568 nm) 52030 1411
Cr (267716 nm) =11.00 B804
Cu (324.754 nm) 525.00 1897
Cu {327.385 nm) =120 11.23
5r (338,071 nm) 3350 24.30
Ba (455.403 nm) S44.00 3347
Sr (460.733 nm) 536.00 17.23
Ba (493,408 nm) =35.00 2837
Ba {514.171 nm) =42.00 2554
Ar (BT5.283 nm) = 7400 56.51
K (T66.491 nm) = B0.0D 85.85
LS - ===
Page2of 4
'
enanslumunu
[Precision Test Pass
Radial
Elament W g Spacifi
Value % RSD
As {185.880 nm) =250 073
S (196,026 nm) =260 095
Zn (213857 nm) 5150 031
Pb (220353 nm} =260 073
Mn {257 610 nm) =150 0.38
Al (386.152 nm) =150 038
Ba (493.408 nm) =150 0.87
K (786481 nm) 5150 0.32
Azl
Element Wavelength  Specification  Measured
Value % RSD
Az (188980 nm) =1.50 121
Se (196,026 nm) =180 084
Zn (206.200 nm) =150 0.56
Zn (213857 nm) £1.50 088
Cd {214,439 nm) =160 028
Pb (220.353 nm) =150 0.51
Mn (257 810 nm} 5150 R4
Cr (267.716 nm) 5150 022
Cu {324.754 nm) =150 024
Al (396,152 nm) =150 0,33
Ba (493,408 nm) =150 040
K {TBE.491 nm) 2150 085
Page 4 of 4
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Report Summary

Instrumant Mode Agllent 5100/5110 VDV |CP-OES
Instrument |0 GAOT1AGEITSA
Instrument Serial Number MY¥18030001
Softvzra vz 7.3.1.9507
2 3442
Testsd by Post Test_PM_Kanyakarn S.
Test Completed On 114472024 11:07:24 AM
\Result Summary
| Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped
Skipped
R o
Camera Test Skipped
Dptics Test Pass
Advanced Valve System Tast Skipped
Resolution Test Pass
ESensitivity Test Fal
Pracision Test B
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Infensity 31B4054 377175
Wavelength  737.212 731212
Page 1af 4
'
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Seazlilvly Test Fail
Radizl
Element Wavelzngth Specification  Method  Ratio Standard Blank
Asg (188.980 nm) 2460 SRER 1306 8771 504
Se (195.028 nm} =410 SRER 1080 858.7 To0.2
£n (213,857 nm} z1421.0 SRER 41248 44037.7 1134
Pl {220,353 nm) 2480 SRER 2072 28547 1362
Mn (257610 nm) 235180 SRBR 13017.8 2718466 434.7
Tamsemsz nm} =34 SBR a7 50815.5 47T17.0
B (483.408 nm) 2340 SBR 1337 206%2030 153592
PE(?GB.#B] nmj) 218 SBR 48 1001895 172355
Axial
Element Wavelangth Specification  Method  Ralio Standard Blank
A (185980 nm} =208.0 SRER 174.9 1566.7 730
Se (196.026 nm) =158.0 SRER 167.0 1863.4 102
20 {208,290 nm) 22340 SRER 7409 E838.0 B3.1
Zn {213,657 nm} = 17430 SRER B9B5.9 101568.1 217
Cd (214430 nm) =4227.0 SRER 5781.0 72B52.9 1581
Pb (220.253 nm} 23200 SRBR 01,0 84643 2877
Mn {257 610 nm} = 10625.0 SRER H1AE 10086378 10440
Cr {267,716 nm} z 10480 SRER 44248 1322028 BAC.E
Cu (324754 nmy) z18.0 SBR BB.7 3029078 43456
Al{396.152 nm) 280 SBR 211 2187710 08823
Ea (493.408 nm) z60.0 SBR 2508 71373808 283673
K (766451 nm) =240 SER 45.3 14350506 310250
Page 3ol 4
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Resolution Test Pass
Element Wavelength  Specification  \Widih
M [174.213 nm} =840 897
As (18B.580 nm) =820 614
€ (193.027 nim) £ 1150 8.33
Mo 207,033 nm) =820 633
Cr{20€.133 ti%) =13.40 9.06
2Zn (213.837 nm) $8.70 B.70
Fh (220,583 nm) £8.50 703
Co (228,815 nm) =17.20 7z
Ba (230.424 nm) =940 7.3z
Mn (257.610 nm) 513.30 9.44
Bn (260,568 nm) =20.30 1421
Cr (267718 nm) =11.00 784
Cu (324,754 nm) =25.00 12.88
Cu {327 385 nm} %14.20 M.27
Sr (338.071 rim) 3350 24.40
Ba {455,403 nm) 544.00 33.50
Sr {460,733 nm} =35.00 17.31
Ba (493.408 nm) = 36.00 2544
Ba (814,171 nm) =42.00 2518
Ar (E75.283 nm) =74.00 56.15
K (756.481 nm) 5 80.00 65.56
Paga 2ol 4
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Precision Test Pass
Radial
Elameant langth P
Value % RSD
A3 (188.980 nm) =260 081
Se (196,026 nm) =260 0.88
Zn {213,857 nm) =150 0.z2
Pb (220353 nm} =260 037
Mn (257 610 nm) =150 027
Al (306152 nm) 2150 025
Ba (493.408 nm) %150 0.53
K (766,481 nm) 5150 015
Aogal
Elemant th P
Value % RSD
As (188,930 nm) 5150 0.81
Se{156.4 =1.80 0.B5
In (206.252 =1.50 o078
Zn {213.857 nm) =150 081
Cd (214,433 nm) <150 0.35
Pb (220,353 nm) £150 0.33
Mn (257 610 nm}) =150 1.02
Cr (267.716 nm} =1.50 032
Cu (‘324.7_54 nmj =150 .51
Al (355,152 nm) 5150 0.37
Ba [493.40.5 ] =150 088
K (785491 nm} £ 150 074
Page d4ofd
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Report Summary
Instrument Mada Agilent 510045110 VDV ICP-OES
Instrument 1D GED11AIGE0T 54
Instrument Serfal Number MY18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By Post Test_PM_Kanyskom 5.
Test Completed On 11/4/2024 11:30:15 AM
Result Summary
Subsystem Communications Test Pass
Alr Flow Test Pass
Water Flow Test Pass
(Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Pracision Test Skipped
Subsystem Communications Test Pass
Aldr Flow Test Pass
30% Air Flow (ralative 75% Alr Flow {relative
speed) spead)
15.00 18.00
Water Flow Test Pass
RF Water Flow(Limin)  Camera Water Flow Water Inlst Temperature
{Limiin) °Cy
130 081 2055
Page 10of2
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Report Summary
Instrument Model Agilent 5100/5110 VDV ICP-OES
Instrumant ID GE011A/GE15A
Instrument Serial Numbar MY18030001
Software Version 7.3.1.9507
Fimware Version 3442
Tested By change mirrar
Test Completed On 11E2024 10:35:26 AM
Result Summary
Subsystem Communications Test Skippad
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
L
Page 1 of4
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[ Gas Flows Test

Nebufizer  Aclual Flow  Back
Target Flow Pressure
oro 070 154 65

Makeup Actual Flaw  Back

Targe! Flow. Pressure

2.00 200 115.38
RF Generator Test

RF Power Supply Test Passed

RF Power Supply (V) 128.554

RF Osciflator Test Passad

RF Dscillator Frequency 25,834
(MHz)

Wark Coil Current (A) 44660
RF Power Supply Current {A) 1.889

Camera Test
Integration Time
(ms)

Electronic Offsst Test 1000

Drark Current Test 6000

Array Test 5

Linearity Test

-_—

Pass
Auiliary Aclual Flow  Back
Target Flow Pressure
2.00 2.00 110.82
Plasma Actual Flow  Back
Target Flow Pressure
18.00 17.97 2148
Pass
Pass
Standard Deviation  Status
5228 Passed
1.168 Passed
0.024 Passed
0118 Passed

Page 2 of 2
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Resolution Test Pass

Elemant Wavelength Specification  Width

N(174.213 nm) 9.40 678

As (188.980 nm) £8.20 5,80

C {183,027 nm) s 1160 815

ha (202.032 nm) Z8.20 5.90

Cr (208.158 nm) <13.40 B.85

Zn {213,857 nm) S870 677

Pb (220.352 nm) =050 6.61

Co (228,615 nm) S17.20 1178

Ba (230.424 nm) =940 r.25

Mn (257810 nm) =13.30 .47

Mn {260 568 nm) %2030 14.50

Cr (267718 nm) < 11.00 1]

Cu (324,754 nm) £25.00 18.72

Cu (327.385 nm) 1420 11.08

Sr (338.071 nm) <3150 2530

Ba (455403 nm) = 4400 33.08

Sr{460.733 nm) <36.00 18.54

Ba (483,408 nm) = 38.00 2574

Ba (514.171 nm) £42.00 2523

Ar (675.283 nm) £74.00 58.92

K (766,491 nm) s 80.00 6316

L
Page2af 4
'
enanslumunu

|




|—Sensilivily Test Pass
Radial
Element Wavelengtn Specification  Method  Ratio Standard Blank
As (1B8.980 nm) 2450 SRBR 1105 2589 54,3
Se (156.026 nm) 2410 SRBR 883 8247 913
Zn (213857 nm) 14210 SRBR 35354 440177 1539
Pb (220.353 nm) 2460 SRBR 1845 24823 1598
Mn {257 810 nm) 235180 SRER 110996 2495953 5038
A (386,152 nm) =34 SBR 87 50274.4 5172.0
Ba (493.408 nm) 2340 SBR 1245 19031641 151660
K (766.491 nm) z18 SBR 6.8 1100414 139912
Axlal
Element Wavelength Specification  Mathod  Ratio Standard Blank
As (188,980 nm) 2208.0 SRBR 2533 37443 196.3
Sa (196.026 nm) z156.0 SRBR 2067 41957 72
Zn (206,200 nm) 22340 SREBR 9230 122823 1721
2Zn {213.857 nm} 217430 SRBR  B3883 1575615 6017
G {214.439 nm) 242270 SRBR 50892 558737 3852
Pb {220.353 nm) 23200 SRBR 3890 10641.1 6586
Mn (257610 nim) 210825.0 SRER 211904 9855287 21538
Cr {287,716 nm) = 1048.0 SRBR 30541 1317976 18115
Cu (324.754 nm) =15.0 SER 363 014014 gos28
Al (398.152 nm) 260 SBR 10.8 2283505 192805
Ba (493.408 nm) 2600 SBR 106.5 B4804215  B01228
K (786,441 nm) 2240 SBR anz 18398406 525621
Page 3of4
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UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

Y

Serial No. : 17780278
Soft version : Ver 2.0.7
ROM version : Ver 2.0.1
Date : 09 July 2024

PM by

Approved by

CoAx

Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386

tonarslae

huA

Precision Test

Pass
Radial
Element W o M
Walue % RSD
As (188.880 nm) 260 1.56
Se (196.026 nm) =260 118
Zn (213,657 nm) =1.50 0.50
Pb (220,353 nm) =280 074
Mn (257 810 nm) =150 063
Al (395152 nm) £1.50 054
Ba (493.408 nm) = 1.50 ora
K (766,451 nm) =150 0.44
Axial
Elemant Wavelength s M o
Value % RSD
A (188880 nm) =150 082
Se (196025 nm) 5150 0.8z
Zn (206,200 nm) 1,50 035
Zn (213,857 nm) =150 0.34
Cd (214.438 nm) =150 0.44
Pb (220.353 nm) =150 048
Mn {257 610 nm) 2150 083
Cr (267.718 nm) s1.50 0.53
Cu (324.754 nm) 21,50 0.59
Al (388,152 nm) =150 0.56
Ba (483,408 nm) 5150 129
K (765,481 nm) =150 074
Page 4 of 4
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Inspection result
ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS oK
1.2 Cooling PASS OK
13 Leak PASS OK
1.4 Optical system PASS oK
1.5 Drift PASS 0K
2. Analytical curve inspection(AREA)
2.1 No Pretreatment (Low Conc.) Correlation coefficient 0.9999 oK
(r)= 0.9990
3. Repeatability(AREA)
3.1 No Pretreatment 100ppb, n=3 1. 99.60 ppb
2. 10184 ppb
3. 10122 ppb
CV.< 5% 1.15% oK
4. Blank Below 1.0 (AREA) 0.1002 oK
.
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Title : Preventive Maintenance RA-4500 sn:17780278
Date : 2024-07-09
Name : Coax Group
Memo : Calibration Curve 0-10ng
Calib
1 00000€ 100

Jeae
s
65 00B00000E-02
~09999

B
.
enaslumugy
0.03-
0.02
.
2 001
0.00°
1 2
Self Check
Heat check:PASS!! ( 26.3degC[05:00] -> 30.3degC[02:29])
Sensor check:PASS!! ( 53- 10= 43)
Leak check:PASS!! (0.19L/min)
Sig/Ref check:PASSI! (Sig:4.00V, Ref:4.02V)
Drift check:PASS!! ( 0.0000061 - -0.0000179 = 0.0000240)
enaslumug

m HIFFD K IS TRIVENT S CORFORATION

S 8
g
S
E 4
2
o
123456780101
STD[ng]
STD
No| STD | SVOL CvoL DvOL ~ STD AREA | MEAS | Dev Note
[ppb] | [mL] | [mL] | [mL] [ng] [ON] [ng] [%]
1100000 0000 5000 5000 0000 00846  0.0265 -
2 | 100000 0025 5000 5000 2500 33464 25298 1.2
3 | 100000 0050 5000 5000 5000 64170 48863 2.3
4| 100000 0075 5000 5000 7.500 98647 75322 04
5 | 100000 0.100 5000 5000 10000 131132 100253 03
0.05-
004
0.03
o
2 002
T
1 2 3 4 5
Shp
SVOL | CVOL DVOL | AREA | MEAS CONC
No. | NAME Note
[mi] | [mb] | [ml] [ON] ‘ [ng] [ug/L] ‘
1 | 100ppb 0050 5000 5000 65389 49798 9960
2| 100ppb 0050 5000 5000 66848 50918 101.84
3 | 100ppb 0.050 5000 5000 66446 50610 101.22
Statistics
No.  NAME TRY AV D %
[ug/L] [ug/L] [%]
1| 100ppb 3 100.887 1.15660 1.15
- .
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Title : Preventive Maintenance RA-4500 sn:17780278
Date : 2024-07-09
Name : Coax Group
Memo : Blank
SMP
SVOL | CVOL DVOL| AREA | MEAS = CONC
No. | NAME Not
. mi | (ml) | (m [ON] | [ng | [ug/t] e
1_|Blank DI 01002 0.0385
0.0008:
0.0006°
£ 0.0004-
2
00002
0.0000-
1
3 .
wnanslunug
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Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1of 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
1D No.: UAE.WAS.011/2560
Order No.: 2302413
Operation No.: 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by mrnuttapol Niyomchat Approved by %I
Specialist { Mr.Pheraphat Tuanjit )
Manager, Divislon of Callbration Laboratery
Date of Issue: 10 April 2023 for the Team
The i are for a 4 ly 95 %,

This Cestificate 5 isswad in accordance with the condmions of accreditation granted by the Thal Leboratory Accreditation scheme which
has assessed the messurement capability of the laboratory and &= traceability to recognized natonal standards and to the wits of
messurement realized at the ormesponding natioral standards laboratory, This certificate may not be reproduced cther than in ful
excapt with the peiar written approwal of the Mational Food Institute,

F-CS-009 Revssion: 01 Date; 20-04-65
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Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Seflal Mo.; 31794463

Resolution: 1 °C ID Moo UAEWAS.011/2560
Manefacturer: FOS5

Date of Calibration: 30-31 March 2023 Page2ofa
Location: Laboratory Room, NATIONAL FOOD INSTITUTE
Environment Condition: Amblent Temperatwre { 25 % 3 ) °C

Relative Humidity [ 55 & 15 ) %

Line Voltags { 220 % 10 ) Vol

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and
compared to temperature obtzined from reference standards thermometer at calibrated point.
- The temperature scale usad was based on ITS - 90..
- Al data show below were final values and the Initizl data may be obtained upon request.

2. Reference Standard Instrurent

Model Serial No, No.| Due Date Through
Digtal TTTOA | Avenisse raisass WM, Technical
with Thermocouple [ Type R [ resaniasa s cneior-sna Tez SMY-2033 | canter Laboratory

3, This certificate |s traceable to International system of units (51 Units),
4. This certificate was certified only for the instrument we calibrated,
5. This result of calibration was found accusate as shown on date and place of calibration only,
6, Condition of Calibrated item ; Good
WIC* Description
Time of Record - Hour 30 Minute A 380

7. Resultof Cafibration : [ % | Withoutadjustment || After adjustment

F-C5-008 Reyison: 01 Date: 20-04-85
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Food roiuairal Laboratony Serdce Certer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model; 2520 Serial No.: 91754469

Resolution: 1 “C 1D No.: UREWAS.D11/2560
Manufacturer; FOSS
Date of Calibration: 30-31 March 2023 Page3ofa

Calibration point: 380 °C
Calibration result:

Reporting of Temperature

. e e T I
X 380 380 0.96 377.74 21
2 350 380 .40 377.28 2.1
3 380 380 1.1B 377.82 21
4 380 380 044 377.19 1.6
5 380 380 .11 37730 16
6 380 380 0.14 37750 1.6
7 380 380 117 37385 2.3
8 380 380 0.33 376.96 a1
9 380 3680 0.14 374.18 2.1
10 3a0 g 0.96 378.56 2.0
11 380 380 1.04 37834 2.0
12 380 380 0.35 378.06 20
13 380 380 .48 377.05 1.6
4 3a0 380 0.38 379.19 16
15 380 380 0.50 37748 16
16 3ao 380 .48 37833 1.7
17 380 380 Q.71 37760 1.7
1B 3ao 380 0.35 37677 1.7
19 380 380 0684 377.06 1.8
20 380 380 041 378.58 1B

Dote:

= LUC* = Unit Under Calibration

-Trmmersion depth of standasd thermameter in tube leved high of sand is equal heater plate of UUC,

- Stability = One-half of the graatest maximum differance of d at one sensors,
for at feast half an hour after reaching steady stata.

F-C5-00% Revision: 01 Date: 20-04-65
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Foundahion for indusmal Development Natioral Food Insiute
Food indsinal Laboraion Senace Cerfer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Modei: 2520 Serial Mo.: 91794463

Resolution: 1 “C ID Moo UAEWAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Page 4 ofa
Calibration paint: 380 °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW

-UUC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC,

- Stahility = One-half of the greatest of at one ensors,
for at least hall an hour after reaching steady state,

The repart uncertainty of measurement was based on standard uncertainty multiplied by coverage Factor k=
providing a level of confidence of approximately 95 %.

R— [T [—

F-CS-I09 Ravision: 01 Date: 20-04-65




- Agatent
FOS5 South East Asia
3388 Sirinrat Bullding, 25th - 26th Flaar, Unit No. 3388/90, rOSSLab
Rama IV Road, Klongton , Klongtoey, Bangiok, Thalland 10110 From Insight 5 Duecoms:
Customer Service Report | Report No.: | 13319 |

T . - Agilent 7890 Gas Chromatograph

ate =Bl A
[ instrument: | kT19e0 roray 9 19605904

Agilent CrossLab Start Up Services

Preventive Maintenance Checklist

Travel To Customer (Mrs) @ Labour [Hrs) Travel From Customer (Hrs)
start tH. od | " >
Finish - o0 =
“Application Spacial Standard
Distributor Courtesy Wisit Installation Tralning
Digital Service P& Onboarding Ouote In House
Interrial Warranty Rapeir B . Agilert F i provides factory ded service for your analylical insiruments to assure
Invastigate Sales Support Remote Haealth Check Yisit reliable cperation and the sccuracy of your results.
Smactcare Emaricare fro, Fonrese Dolivered by highly irained and certified service engineers using genuine Agilent parts and supplies, Agilent
PMA Type Preventive provides everything you nead t and keep your systems
Smartcare Advance Fasscare Pro ] LTE) operating at thelr peak, This checklist will be completed &t the end of the service and provided 1o you as a record
of the preventive maintenance activities.
Datails of Wark / Test
=
+Vigyal (Ticdis
e | wok —oF
_ begr  lowenge @n heer ol wamn e 4ol = Vit oh
L Ter 1o Naehe  Jsateh L Jio  ~— ok
F ey Pt kT __* 1 31 ~ oL
T Lo 0
= el B FOEE / | Lietey oy, - ok
— Al \cat |
Sdemer | |
T e
Instrument Ready for Use | [ || Not OK* |
Part No: Description ary
A0 B985 P T L—v_g'\x. e M I 1
1o OD""‘H P T P “a, e 7
30 111 T e LB S KW T h
| confirm this report is sccurate and complata
Signed FOSS i Signed Customar (;_hiqt -
Mame Nama
'
| Email: | | Customer Contact.: | 1 ‘anﬁq"l’lmuqu
*Remark:
Mllent [ N Dﬁmt
Agilent 7890 GC Preventive Maintenance Checkist ; Lah Agilent 7890 GC Preventive Maintenance Checklist Cf SSLﬂb
- [T
Introduction Service Engineer's Responsibilities

; = Contact the customer and ensure that all necessary supplies are avallable before the preventive
Customer Information malrtenance visit

= Only select those pages that relate to the system or medule being serviced,

. omerg should I i 1 of th i A
Customers should provide all necessary operating supplies upon request of the engineer. o | Ciamileta empt ialds with he vsl et Informanion.

= A customer representative should be available to th i while p ing the

malntenance procedures, " « Complete the relevant checkboxes in the checklist wsing sither a “X" or tick mark “»*.
«  Anyparts, nm included in the Parts Lists section of this document, are not part of the = Check "Section not applicable” check boxes 10 indicate services/tasks not dellvered, as appropriate.
went] service, nor are they incheded In the price of this service. = Complete the Preventive Maintenance senvice In the ardes of the tasks listed
» [If & aystem requires the use of extra or special procedures and/or parts for the maintenance = Complete the Service Review section together with the customer.
se-dvlce. tr;en these must be ordered separately and charged as a repair, which may incur »  Complete the fields for page numbers at the foot of each selected page
Sddiond coyts. = Complete the total number of pages field in the Service Completion secticn
= Ask the customer to sign the Service Completion section including the customer's and your
Important Customer Web Links ; Sphate.
»  Formore information about Agllent Technologies services, Dlease visit our website using the 0 3
foliawing URL: hitp://www.agilent.comyenus/p vice-repai Additional Instruction Notes
= The Agilent Commumnity is an excellent place 1o get answers, collaborate with others about B 2 -
applications and Agilent products, and find in-depth documents and videos relevant to Agilent = Check for eny active service notes for this unit. If there are any applicable "Safety” or "Modification
\isit hitps: ity agilant Recommended” Service notes, plan to implement the changes on this unit before daing any
& Aglent Universit i | b i i qualification service.
- 0 BCCRSS it University, visit hitp/www. agilent. comycrosslab,/university/ to learn about = Do not implement firmware updates, unless
i i el s i gl you get approval from the customer and are sure that
training aptions, which include onfine, classroom and onsite delivery. A training specialist can work they are compatible with the instrument canirol software,
directly with you to help determine your best options.

«  Auseful Agllent Resource Center web page is avallable, which includes short videos on malntenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Rescurce Page here: hitps://www.agilent.com/en-us/agilentresources

+  Need technical support, FAGS, supplies? = visit our Support Home page
hittp://wweagilent. com,'search/support.

= Videos about specific for your can be found by searching the
Agilent YouTube channel at https:/fwww. youtube. com/user/agilent.

= 7B90B Manuals are also available on Agilent.com:
o

Ittps:/fwwew agilent. Sibrary, manuals/public/78908_Safety. pdf
= Installation and First Startup

hittpa:/ e agilent foaflibrary T |5/ Public/ 7T8S08_S I pdf
o Operation Manual

hittps./fwwwagilent litarary. |5/ Pubdic/73908_Cperation.pdf

o Maintaining Your GC
https/fweww agilent comy/cs/ibrary/usermanuals/ public/ G430
Q0052%2078208_Malntaining%20Guide pdf

Revision: 2.00, Issued: December 30, 2020

Agile Documnent Number: DO007063

DE rurnibwer: 44166, 7597272222 Page 2. of B
& Agilent Technologies, Inc. 2020

Revisian: 2.00, Issued: Decembsr 30, 2020
< Agite Document Mumber: DOGOTOER
Agilent DE number: 44166 7537222222 Page 3 of 8_
i@ Agilent Techrologies, Inc. 2020
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CréssLab

Agilent TRI0 G Preventive Maintenance Checklist il

System Information

E’ Check this box if an Instrument configuration report is sttached instead of completing the table
bebow,

| Instrument System Mame and ID  UAE. TOX.021/2556_CMN13113001

"rmwm“"sa;;;a =

Location Room 404

| List System Component Product Numbers {{Ldtihie Derind Mg of sk
1. G34408 CN13113001

| 2 casi3A N ) CN22285355 e
3 Gas1aA 3 (SIS0 =
4.
5, !
6.
7 -
B |

- ; F
9.

| 10. |

Preparation

@ Discuss any specific isswes with the customer before stanting.

@ Review the instrument logbook for recorded problems and comments.

@ Saveinstrurment control settings before starting the procedure.

W Perform a general inspection of the system for cleaniiness.

& Check for proper installation of pans, assemblies, sensors etc.

W@ Check system for required install i settings as defined by current Service Notes.

@ Check for required firmware updates and verify with customers if they would like them Installed.

@ Before staning the following procedures, record the Detector Signal Output(s) in the results table. If

the GC is turned OFF or in a service mede, comparing the detector outputs before and after the
service Is not possible.

Revigion: 200, lssued: Decernber 30, 2020

Agie Docurment Number: DO00T063

DF number. 44166 7507232522 Page 4 of 9
4 Agilent Technologhes, Inc. 2020
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CrbssLab

Agilent TEIO GE Preventive Mairtenance Checklist
Fipes bl b Dt

ALS Maintenance

O Section NOT applicable

@ Check all cabling and configuration settings between GC, tray, and injectors.
@ Vacuum or remeve any dust, especially around fans,

& Check cperation of all fans.

@ Check syringe for smoath plunger operation.

@ Check for smooth operation of the needle support — clean if necessary

Restore Instrument

& Restore the normal operating conditions of customer method using the Browser interface or Data
System.

@ Furge the system with camier flow for 15 minutes

@ Bake out the system, then restore the normal cperating conditions

W After equilibration, check and record the post PM detector signal output values,
Results should be similar or lower than the detector outputs recorded prior to PM.

@ Perform a chemical checkout. If this is & routine PM, inject the customer’s sample using the ALS if
applicable. This will act a5 & final checkout of both the ALS and the GC.

Nate: If the PM Service is performed price to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Fewsion: 2.00, Issued: Decemnber 30, 2020

Agile Docurment Number. DO007063

DE nurrber. 44166.7597222222 Page A of 9.
@ Agilen Technologies, Inc. 2020

£ Agilent
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CrbssLab

Agilent 7890 GC Preventive Maintenance Checklist
S g dutzang

Preventive Maintenance Procedure

Clean and inspect GC

Unplusg power cord from the power source,

Open GC covers and vacuum/remeve any dust/debris. Pay particular attention te cooling fans.
Inspect internal connectars for proper contact and placemant.

Reconnect Power to the GE, Power the GG on and verify the power on selftest passed.

Verify oven metor spins freely and turns on with the oven door closed; off when the door is opened.
Waerify operation of alf other fans - the Inlet and EPC cooling fans,

Werify oven intak let flag bty is ] hiy while heating and cooling the oven

EEEEEEE

Inlet and detector consumable replacement

@ For the inlets Installed, perform inlet maintenance as defined in the 7890 manual ~ "Maintaining Your
GC" - for the intet(s) installed.

W@ Replace the spiit vent trap cartridge filler on units with these inlets: Spliv/Splitless Capillary {S5L),
Multi-Mode Inlet (MMI), Pregrammed Temperature Vaporizer (PTV), Volatiles interface (VI).

@ If the inlet system |s used In Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap,

@ |f the GC incledes a Flame lonization Detectar (FID), replace the jet if the ignitor shows any buildup of
sample or cormosion, replace the gniter, Examine the FID collector and castle assemblies for

i —chean as

Zero Sensors and Leak test

@ Zero all pressure sensors per the procedure in the 7890 "Advanced User Guide”.

& Perform inlel pressure decay test(s) as defined In the 7890 "Troubleshooting Manual®,
If the PM is done in pi ion far an O) jonal Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

@ Record if test passed or failed in the results table,

Revisicn: 2 00, Issued: December 30, 2020

Agile Document Nurnber. DOCOT063

DE number. 44166.7597222222 Page 5 of 9
& Agilent Technalogies, Inc. 2020
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CréssLab

Agilent 790 GC Preventive Maintenance Checklist
Fomu B Baoe

Signature Page
Service Review

Attach available reporis/printouts of all tests o this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook.

U UNters a5 approp
Affix the PM sticker 10 the system ar instrument logbeok based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review with the customer this service, paris replaced, and test results obtained.

If the instrument firmware was updated, record the details of the change in the Service Enginesr's
[ o |f L inthe r's G records,

Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer.
Install Smart Alerts if requested.

a
a
=]
%]
]
a
a
a
n]
a

7890 GC Test Results Table

Detactor Signal Outputs [Gefore PM Service | After PM Service |
Front detector output 24.2
Back detector outpit MA, |
ALRX detector output NA.

| Pressure decay test Expected test result | Actual tsstresult |
Frant inlet pressura decay test Parh Pass
Back inlet pressure decay test Lo NA,

Revisian: 2.00, lssued: Decerniber 30, 2020

Agile Document Number, DOD0T063

DE number. 44166, 7507222222 Page 7 of 8
B Agilent Technologies, Inc. 2020
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C?gsmél_ab Agilent TR0 GC Preventive Maintenance Checklist CFgg‘SLab

Agllent 7820 GC Preventive Mairtenance Checklist

[ —— [ -
7890 Parts List Table )
The fallowing kits are recommended for capillary and purged packed inlets. If this is a general PM and the Service Englnl’-‘ﬁ‘l’ Comments
has ap set of you may use th t =
1f there are any specific points you wish to note as part of perfarming the service or other items of
Product or Interest for the customer, please write include them in this bax.
medel# where | Quantity
Part Part number used consumed
SS5L Capiliary Infet PM kit, Splithess 51886497 TEO0AE 2
531 Capiliary Inlet PM kit, split 5188-6496 FE90AB
581 Capillery Ulira Inert Inlet Gobd Seal with 51006144 FEO0AB
Washer
551 Capiliary Ultra Inest Inlet Splitless Liner - 51906-2293 TESDAB
Single taper with Glass Wool .
5SL Caplllary Ulira Inert Inlet Low Pressure Drop | 5190-2295 FE9DAB
Split Liner -
with Glass Wool
FF Inlat PM kit S188-6408 TeoDAE
Split vent trap PM kit, single cartridge {for MMI, | 5188-6495 TFEO0AB
PTV & VI}
MMI Cleaning Kit G3a510-60820 FBU0AB
FTV Septumless Head Rebulld Kit 51829747 TRA0AM
FTV Septumless Head Teflon Guide 51829748 TRI0A/E . .
“Ignifor (glow plug) assembly with O-ring 1023160680 | 7890A/B Service Completion
FID Collector Rebuild/Cleaning Kit G1531-67000 TB30A/B i Service request number 6006748423 Date service pleted 17 April 2024
Standard .077-inch FID Jet for capillary FID base | G15371-80560 THY0AR 1 ) .
High Temperature .018-inch FID Jet for caplllary | G1531-80620 THOOAE Agilent sigi Customer sig
FID base “ 9
‘Standaid 018inch FID Jet for packed column | 1871020178 | 7830A/B Tatal number of pages In this
with packed FID base
| Standard .01 1-inch FID Jet for capliilary column | 19244-80560 TRIOAB
with packed/adaptable FID base
| High Temperature .018-Inch FID Jet for capillary | 19244-80620 TaSOAB
columnn with packed/adaptable FID base
NPD Jet, universal fit, .011<nch ID G1534-80580 [ 7850A/B
NPD Jet, universal fis, 011-inch 1D Extended G1534-80580 Tas0AE
| tip
S5L Capillary Uktra Inert Indet Gold Seal with 5190-6744 TAS0AB
Washer
SSL Capéllary Uktra Inert Infet Splitless Lines - 5190-2293 TRG0A/E
Single taper with Glass Wool
**FD Collector Replacement Kit, if needed G1531-67001 TEO0AB
Fevigion: 200, Issued: December 30, 2020 Revision 2.00, Issued: December 30, 2020

Agile Document Nurmber: DOD07063
DE number 44166 7507272222 Page B of 2
@ Agilent Technobogles, Inc. 2020

Agile Docurnent Murnber: DO0DY063
DE nurrber: 44166,7507232222
@ Agllent Technologles, Inc. 2030

mnﬁ'n‘bianu mnﬁ‘n‘bimuqu

Thaiunigue Co.,Ltd Open Lab Service for Reliability

THAI UNIQUE OPEN LAB SERVICE

RATIONAL

Equipment Operational Qualification Report

Report No. 5V2407,/21898

Equipment GC-MS

Systemn Model 5Q

System ID GQS1203F021

Equipment Details Bruker

Test Protocal Scian 0Q Protacol

Protocol Rev. A

Date 16-Jul-24

Report Type Report

Org. Name United Analyst and Engineering Consultant Co.,Ltd
Org. Location 3 Soi Udomsuk 41 Sukhumvit Rd.

Bangchak Phrakhanong Bagkok

Thailand 10260
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L Uitin 'Lﬂng’i‘m e THAI UNIQUE CO., LTD.
1'.' 80-82 oundiznidlne uweramispunane LARTEUAT naNwT 10200

#0-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawang@thaiunique.com, Wehsite © www thaiunique.com
— SCION™
CERTIFICATE OF CALIBRATION Operational Qualification Protocol
GAS CHROMATOGRAPH MASS SPECTROMETER
For SCION Instrument
Certificate No.: SV2407/21898 Name and Medel:
Customer: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udomsuk 41 Sukhumvit Rd. Bangchak
Phrakhanong Bagkok Thailand 10260 Serlal Number:
Instruments Model: MS Scion-80 SN GOS1203F021
G 451-GC SN BRI20IMOOY
AUTO SAMPLER CPR400 S/N BRI203M331 System 1D Number:

Standard Reference Number: 393065201
Procedure Document Number: 354207000

System Test
M perf _ . Foxac - Publication no. 384207000
M perform and Diagnostic Test #PASS FAIL
Air Water Check Test #PASS [1FAIL Revision A
Tune Test EI 7PASS [IFAIL November 2011
Signal to Noise Test (EI) SCAN /PASS [ FAIL
Injection EI Area Precision Test 1/ PASS JIFAIL
Injection EI RT Precision Test PASS I FAIL
User Demonstration 7 PASS [IFAIL
Engineer = -
Somchai Pohtongkam
Date 16 July 2024
w Thai Unigue Co., Ltd. Service Division
onaslunug onaslumungy
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SCION Operational Qualificaion Protocal

2.0 Qualification Representative and Reviewer
Details

2.1 Qualification Representative Details

Each person responsible for axecuting any part of this Protocol must complete the table below,
providing a sample of their signature and initials, and recording the date the Qualification was
performed.

Qualification representatives are nominated to exacute and verify the completeness of the test protocol
and correctness of all entries,

All testing must be performed in accordance with procedures outlined in this manual, The
representative must be frained and qualified to perform the procedures outlined in this document,

A copy of their appropriate gualifications is to be inserfed into "Qualification Representative Details™ on
page 30.

Name (Print) TOHTON GKAM
Title

Signature

Initials SOMCHAT
| Bete | 16 July 24

Name (Print)
Title
Signature

Initials
Date

Fublcation no. 384207000, Revision A, Novamber 2011 Page fot36

waaslunug

SCION Operatons! Qualifcaton Protocal

1.0  Revision History

This qualification protocal is updated as necessary. which inciudes the event of any regulatory changes
to Title 21 of the Code of Federal Regulations (21 CFR) Parts 210 and 211 (if applicable), any software
or hardware changes, or updates that may impact on regulatory compliance.

Issue Number | Date Comments

Publcation no. 394207000, Revislan A, Novembar 2011 Page§ofs

onaslumungy

SCION Operalional Qualification Protogal

2.2 Reviewer Details

Each representative responsible for reviewing any part of this protocol must record their details in the
following tables, providing a sample of their signature and initials, and recording the date the
qualification was performed.

An employee or designes of the company operating the instrument must review these qualification
procedures. All calculations and data will be checked by the reviewer. Data review must be performead
in accordance with the qualification guidelines"Qualification Guidelines and GMP Dy ion" an
page 10 and in compliance with current Good Manufacturing Practice (cGMP) as specified by 21 CFR
Parts 210.and 211,

Documentation supporting training in the area of data review and cBMP must be carefully maintainad
and reviewed by the instrument owner,

Reviswer representatives are responsible for reviewing the completeness of the qualification protocal
and accuracy of all entries.

Name (Print)
Title
Signature

Initials
Date

Mame (Print)
Title
Signature

Initials
Date

Publcation no, 384207000, Revisian A, Novembar 2011 Tof3s

Pai
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SCION Operafional Qualification Profocol

23 Quality Assurance/Control Details

As Quality Assurance/Control (QA/QC), who is ampowered to approve instrument compliance
documents, | approve the procedures in the SCION Operational Qualification Protocol, which | may
have amended, | accept the qualification of the Qualification Representative, and | will review and initial
the results.

Name (Print)
Title
Signature

Initials
Date

MName (Print)
Titke
Signature

Initials
Date

Pubiication no. 384207000, Revison A, Novamber 2011 Pagusnf‘!ﬁ
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SCION Cperational Qualification Protocal

4.0 Qualification Guidelines and
GMP Documentation
4.1 Qualification Summary

Atthe end of qualification execution, all tables and data entry fields must be completed and all test
results, where specified, must be printed and attached to the protocol.

The Qualfication Repi ive and the Revis must sign (sh or initials) and date each page
that has a signature field. This represents agreement and of all data and inft lion on the
signed page.

Note Scion does not provide instructions for full Qualification of the personal computer (PC)
used to operate the SCION. If further qualification of the PC is required the end-user
must contact the PC manufacturer.

Note Scion does not provide full qualification instructions for non-Scion manufactured
accessories. Limited instructions may be supplied. If qualification of a non-Scion
accessory is required, the end user must contact the accessory manufacturer.

4.2 Qualification Guidelines

The fallowmg mgenaraiguldsnmea forperfon'nlng the qualification tests in accordance with cGMP for
the Manufacturing, Pr *kaging, or Holding of Drugs per 21CFR Parts 210 and 211.
Additional Iona[reqmrsments msy also apply,

Read the guidefines before starting the qualification,

Perform all tests exactly as written.

Usa a pen with permanent blue or black ink unless otherwise specified by company policy,
Neatly strike out any incorrect words or numbers, made while writing comments or recording
results, infarmation or data within this Protocol, with a single line. The word(s) crossed out must
remain legible. Write the correction as close as possible to the original entry. Write a brief
description of the error. For example, write Transcription error’ or ‘Re-written for dlarity’. Initial
and date the change.

Entering initials whers & signature is requested, and vice versa is permitted. The exception to this
i2in 2.0 : Qualification Representative and Reviewer Details on page 6, where examples of sach
person’s signature and initials are required.

Use the date format dd Mon yyyy (e.g. 08 Mar 2011} unless otherwise specified by company
policy.

Puilicat | Revisien A, nber 2041 M&IDD&S&
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SCION Operational Gualifcation Profocol

3.0 Customer Responsibilities

The customer shall ensure that the Preventive Maintenance (PM) or Instaliation Qualification (1Q) up to
paoint 8.11 js completed. A customer representative should be available at all times during the
Operational Qualification Protocol.

Note The Operational Qualification Protoceo! test procedure should be performed after significant
repairs, and at least once a year.

Qualification — P Reviewsr i
Rep. Initials | - — Initials HIAIEC Inialg
Date | 16 Zuty 94.Date Date |
Publication np. 384207000, Revision A, November 2011 muf!&
BAATIMUAN

SCION Operafional Qualification Profocol

Complete all tables and data fields to comply with this protocol. Blank fislds are not permitted. For
tems that are not applicable, draw a line through the fisld, and write ‘N/A’ (Mot Applicable). If
entire tables or sections of tables are not applicable, strike a line either through the entire table or
the specific area and enter ‘N/A", Complete the signature fields on the page.

Write ‘Pass’, ‘Fail' or ‘N/A’ as applicable to the test requirement or outcome.

Ensure that results and/or specific documents are printed and attached to the specified appendix.
» The Qualification Representative and Reviewer must both sign (signature or inftials) and date the:
signature fields on each page. This represents agreement and accsptance of all data and
information on the page.

4.3 Page Numbering of Appendices

Each page that iz inserted after the appendix is numbered with the letter of the appendix and a
seguential number, The appendix page number must be initialed and dated by both the Qualification
Representative and the Reviewer,

For example, papes insered after Appendix C ars numbered
C-1,C-2, C-3,. etc. along with the initials and date.
If the reverse of each appendix page is left blank, it should be marked 'N/A’ and sigried and dated.

When the |G is complete the total number of pages inserted after each appendix is written on the front
page of the respective appendix shest.

Qualification —=—~ , / p Reviewer e
Rep. Initials — Initials CAC Intials
Date 6 Jely 24 Dae Date |
Publication nd. 394207000, Ravision A, Novermbear 2011 Fage1 1 of 36
wonenslumauay



SCION Qperafional Qualification Protocol

4.4

Exception Reports

SCION Operational Qualification Profoco!

4.5 Reference Documents

An exception to the protocol occurs when the observed result differs from the acceptance criteria or
axpected result.

All exceptions to the protocel must be documented In the Exception Report. The Exception Report
includes a detailed description of the exception and resolution by the Qualification Representative.

Each Excaption Report shall be issued with a unique identification number in the form ERID-XX-X.
This number is generated by the page number on which the excaption occurred followed by a
sequential number indicating each exception found on the page.

Far example, if an exception occurs on page 34, the Exception Report shall be identified as 'ERID-34-
1'. If ancther exception occurs on page 34, the second report shall be identified as ‘ERID-34-2'. This
identification number should be recorded in the 'Pass/ Fail / N/A' field after each test,

Each Exception Report must be signed by the Qualification Representative and the Reviewer as
evidence of approval.

The Exception Report is insarted in the appropriately named appendix and numbered as per Saction

The following documents are relevant to this Qualification:

« Installation Qualification Pratoco!
» Completed service report from Preventative Maintenance (PM) schedule

4.3 of this protocol.
Qualfication | —— ¢ Reviewer
Rep. Initials s 7 Initials QAQC Initials
Date 16 Jeuly 26 Date | Date
Publicstian no. 384207000, Revison A, Novemae: 2011 Page 120736
onaslunug

SCION Operational Qualificalion Profocol

4.6 Required Materials
The following stock solutions are required:
« 100 fg/ul OFN 384204200
+ 1pg/ul OFN 393085201
« 100 pg/ul OFN 383110101
+ 10 pgful BZP 93085301
« 100 pgiuL BZP 394208200
The above solutions will be used to prapare the following working solutions which will be required to
execute this OQ:
Note Refar to Appendix 1 for the preparation of the standard salutions.
Qualification | _ + = Reviewer 2
Reo. Inftate. | = = A Dl QAIQC Initials
Bale A July 24 Date Date |
Publcaton no, 384207000, Revslan A, Novambar 2011 Page 140138

wnaslunug

Qualification — // /7 Revewer
Rep. Initials izt Initiats QAIQC Initials
Date [16 Juty 24 Date | Date |
Publization no. 364207000, Revisan A November 2011 Paga 150736
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SCION Operalional Qualifcation Profocol

4.7 General Guidelines

The following are general cGMP guidelines.

Perform each procedure exactly as written.

Fill in @ach item on the form or mark it Not Applicable (N/A).

If an item is marked N/A, initial it and date it,

The Reviewer reviews and initials all entries recorded by the Qualification Representative.

» Keep all raw data. The Qualification Rep fve and the R will initial it, and date it.

« Do not destroy raw data.

» Attach raw data from an instrument, such as the SCION, as an Addendum using the instruciions
in the following Addendums section,

If several instrumeants are gualified simultaneously, reference shared information, such as
standard preparation and chemical information, te the decument containing the original
infarmation by its model and instrument identification numbar,

Label all reference standards as required by local regulations,

» Record the time each reference standard was opened,

+ Usa reference standards within 24 hours of preparation.

Qualifieation | = /7 5 Reviewer 2
Rep. Initials "_“_'"/ Initials QA/QC Initials
Date |16 gaty 24 Date [ Date |

4.8 Specific Instructions for Documentation

The Reviewer designates specific documentation instructions as follows.

Permanent Ink Color Slue

Preferred Date Format 16 July 24

If more instructions are required: Use an addendum sheet, write the addendum number, and a brief
description,

Qualification | — > Reviewer
Repinilsle | —=7" I ritale RAVAG Iriliola
Daie 16 July 74 Date Date
Publcation no. 394207000, Ravision A, Navernber 2011 Page ‘eﬂaﬁ
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4.9 Documentation Corrections

Note All original entries must remain legible after corrections are mads,

g
2,
4

Draw a fine through the incorrect information.

Write the correction as close as possible to the crginal entry, or enter a footnote.

Write a brief description of the eror, For example, write *transcription errar," “rewritten for clarity,”
or “correcting wrong entry”.

SCION Operafional Qualification Protacol

4.11 Addendums

The following are reasons to complete an addendum sheet:

« Adewviation needs documentation,
» Additional infermation or data neads to be recorded,
« Insufficient space to include the corection on the sheet where the errar was made.

4. Initial and date the change.

Qualification | —— , + p» Reviewer r l
Rep.Inttials | === 4 Initials QAlQc lmhalsl
Date. 16 Tl 22 Date Date |

4.10 Marking Procedures Not Applicable

Some sections may not relevant for the qualification, To indicate that a procedure or part of a form is
unnecessary and that it was not forgotten or inadvertently overlocked:

1. Draw aline through the portion that is not applicable. Write the lstters NiA (for not applicable), your
initials, and the date near the diagenal line.

2. Ifaprocedural step is unnecessary, select NiA if it is indicated, or write a comment in an Addendum.
The Qualification Rep ive andtheF enter their initials and the date near the line.

Note The Qualification Representative and Reviewar must sign and date all forms, even when
part or all of the form is marked N/A.

Qualification —_ S e Reviewer it
i =lr QA:‘QCInmaIs[
Date | {6 Tu ly 24 Date | Date |
Pubitation no. 384207000, Revision A, Movamber 2011 Paga 1gol3
onaslunug
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5.0 Operational Qualification

This chapter contains the tests 1o be leted to perform an O | Qualification for the SCION.

5.1 0Q Preparation

The following must be done before starting the OQ:

1. Preventative Maintenance must have been completed and signed off by the Qualification
Reprasentative, Reviewer, and QA/QC person, and attach a copy of the service report and add an
addendum number.

Addendum __ P- M. Prodocel

Qualification | =—— /' Reviewer 5
Rep.intials | —=" T iniiae QAIAC Iniials
Dste 16 Juty 24 Date Date

2, OQmust have been completed and signed off by the Qualification Representative, Reviewer, and

QAMQC person.

Qualification | <—' ¢/ Reviewer _
Rep. Initials b f Initiale ‘ QAL Initials
Date [16 Juty 24 Date [ Bl

3. The QA/QC person must review, approve, append (if necassary), and sign the Pre-execution

Approval,
Qualification | —= .~ »~  Reviewer :
Rep. Initials | — Initials ‘ QA/QC Initials
sl | 16 Juty 24 Date | Date

Publication na. 394207000, Revtsion A, Navember 2011

Paga 1B of36
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Qualification | —— , . /2 Reviewer
Rep intials | —=*" " nitiaks QA/GC Infials
Date ]."’6 Jely 2¢g Date | Date

4.12 Addendum Example

The following is an example of using an addendum sheet to document a deviation.
If some af the items on the sales crder were not present, you could do the following:

1. Use an addendum shest.

2. Write Instrument Dalivery on the Procedure line.

3. Write the addendum page number followed by a letler. For exampls: page 12A, where 12 isthe
page and A represents the first addendum on that page.

4. Write the plan to obtain the missing items, which may be the following:

« Scion notified that Part Number XXXXX and XXXX are missing.
« Scion replied that the parts are in stack and will be sent overnight. While
» waiting for the parts to arrive, | will continue to set up the instrument.

5. Review the plan with the Reviewer and make the necessary madifications.

8. Document the armval of the parts and write that this addendum is resolved. Attach a copy of delivery
documents and create addendum pages as required,

Gualification = Raviewar ¥
Rep Jhtiats | — 24" 2 i QAIGE Initials
Sala | #¢ %ty 24 Date | Date
Pubcation no. 384207000, Revisian A, Novamber 2011 Paga 170136
BAATIMUAN

SCION Operafional Qualification Profoeo)

4. The Qualification Representative and the Reviewer must sign and date tha Pre-axecution
Approval.

Qualification | —— / / / Reviewer i
Rep. Initials | = dad F Initizls Gacine.
Date | % Zty 24 Date Date
Pubsization no. 384207000, Revision A, November 2011 Fage 180136
wnaslumugy
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5.2 System Description

5.2.1
o X —d Principal Phaone
Installation Date: 201 5 Operator: Number:
Company Information
Company (nid ezl Auglusd anel Eiei peennginstallation Ste LA &
Name: ks o Building:
Address: 7 Sei tlelomgeile A1 Address/Location:  Seilklwmnit Rl
City, State: Tyiunebale , Bdehanog Ciy, State.  Tdougbeol
Zip/ Country: ekt ¥ Zip/ Country: 4p & 2o
System Description
o Serial 1 o
SCION 5] Nurnber: GOSI120%E0
Sales Order Sales Order Addendum
Number: Number:
GC
ot s Serial
Module Type:  Scion A5A Number: BR1Z0BMoaq
AutoSampler
Serial
Module Type: &P 1 6 Number: BRAZOD M 324
MS Workstation
; = Serial X
Version: fgINg g9 .4 Mumber; &106- 6711 - BBR-AS0d
Comg Operating Sy
Operating 5 : Serial Service
system:  Windowe 7 Versom f. No.: 0634 4-f50- 434~ 154 Pack: -
Computer
\ A Sarial Hard Drive 173
. N Ly . , v
Make: Trell Model-af-f-plzx No: DNNYHSL Size/RAM_—4G
Addendum L ;
Number(s): <. ‘3545'-"&\4 Aeger) r;’]'-:_'w
Cualification =% A Reviewar z
Rep. Initials i 2] Initials QAIQC Initials
| Date ¢ July 24 Date | Date [
Puiicatian ria, : | Rewsn A 2011 Page 2] of 36
onaslinug
SCION Operational Qualification Profenl
54 El Precision Test TQ
The following precision tests are for systems with plers only. The test sclution is 1 pa/ul OFN
test mix part number 393085201,
The following is the required precision for 10 consecutive injections:
Injection Retention Time Peak Area
1
2
3
4
5 ol
6 &
7
a
9
10
% RSD

As an alternative, a % RS0 summary report from MSWS can be added as an addendum.

Addendum __ (N /A

NIA | Pass | Fail | A

Observed Mass is betwesn 271.6 miz to 272.4 m/z, which is £ 0.4 of

the expecied miz. W
Retention Time = 1% Relative Standard Deviation (RSD). "4
Peak Area = 10% Relative Standard Deviation (RSD). v

To complete this saction use the factory MRM method on the system CD. Print a copy of tha method
and add as an addendum.

Addendum o i

Publication no. 394207000, Revision A, November 311 PageQ%nﬁ&
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5.3 Data Sheet Specifications

Run these tests after the instrument has pumped down and is leak free, Use the factory methods,
Follow the Installation Procedure; complsts this section and the appropriate fine of the OQ Summary.
Print out the methods and results and attach as addendums. Use the factory test column Br-5ms 15m
X 2501m X 0.25im,

Table 5-1 TQ Specification

Mode Concentration |Scan Range |Resultt N/A | Pass | Fail | Addendum
ElFull Scan 1pg OFN 50-300 S/N 2500:1

EIMRM 100 fg OFN 272-222 S/N 25000:1

PCIFull Scant |10 pg BZP 80-230 SIN 2501 =

NCIFull Scant | 1pg OFN 200-300 SN 24000:1

T The Signak-to-Noise ratio S/N values are based on RMS noise figure.
1 Cltests use methane gas as reagent gas.

For any tests that did not pass, complete an Addendum for each, write the Addendum number and a
brief description,

Qualification = ! o Reviewer =3
Rep.Intials | — ¥ |ritials QAOGINal
Date {6 Jetly 34 Date Date
Table 5-2 5Q Specification
Mode Concentration |Scan Range |Resultt NIA | Pass | Fail | Addendum
ElFullScan  |1pgOFN 50-300 SIN 2600:1 v
PCIFull Scant | 100 pgBZP 80-230 SiN=600:1 |
NCIFull Scant | 200 fg OFN 200-300 SiNz1000:1 |

Qualfication | — /- Reviewer z
Rep. Intials S P I QA/QC Initials
Date 16 Juty 24  Date [ Date
Publication no. 294207000, Revision A, Novermier 2011 Paga2) of 36
tonanslueuny
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Ifthe hardware is not the same as the factary method, then note this in the addendum and how the
hardware available has been configured to compensate, The most common variation here is the
sampler, where the Combi Pal has been used instead of the 8400, This will havs no impact on results
and can ba tracked and recorded in the addendum,

5.5 El Precision Test SQ

The following precision tests are for systems with autosamplers only. The test solution is 1 pg/uL OFN
test mix part number 393065201,

The following is the required precision for 10 consecutive injections:

Injection Retention Time Peak Area

1 2645 2a%00
2 5. 643 hE5¢ 5
3 3640 Lysed
4 3. 04% héeT g
5 (P 15907
6 5 1432 36225
7 u.641 L9311

8 %.64 2 A 5L
g L6492 8%
10 B3.643 L% 6 B4
% RSD 0.0%% 4. D43

As an alternative, a % RSD summary report from MSWS can be added as an addendum.

Addendum
N/A | Pass | Fail | Addendum
Observed Mass is between 271.8 miz to 272.4 miz, which is £ 0.4 of e
the expected miz.
Retention Time < 1% Relative Standard Deviation (RSD), v
Peak Area s 10% Relative Standard Deviation (RSD). v
Fublicatian . 394207000, Revision A, Novemier 2011 Paga 230136
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To complete this saction use the factory Scan method an the system CD. Printa copy of the mathod )
and add as an addendum. 5.6 Final Evaluation

Addendum N/ A

Ni& |Pass | Fail | Addendum

Is the squipment in normal operation condition? v
Ifthe hardware is not the same as the factery method, then note this in the addendum and how the : 2
hardware available has been configured to te. The most iation here is the Have all of the OQ req it been e 7 v
sampler, where the Combi Pal has been used instead of the 8400. This will have na impact on results
and can be fracked and recorded in the addendum.

Qualfication ey y Reviewer
fi N Rep:Intials | _=—=4+/ # Initals QD '”"""‘9!
) Date 16 L)y 24. Date Date |
Publication ka. 394207000, Revision A, Novemaer 2011 Page 24 0436 Publication na, 384207000, Ravision A, Nowsrmber 2011 Fage ZSI o365
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6.0  Protocol Approval . — :
Pp 6.2 Operational Qualification Protocol Assignment
6.1 Protocol Acceptance / Approval by Customer This Operational Qualification Protacs! document is used for:
| agres that the procedures and i ion ref din this document are applicable. Operational Qualification Protocol as final test at Scion o
Instrument(s): . | T . ; Operational Qualification Protocol after Installation Qualification O
Jclon 451 S& wiih cP%doo
Operational Qualification Protocol after Praventive Mal and 00 { m’
Serial Number(s): 3 e )
GBs 1908021

Sales Order Number:

Company Name:

Unitee Aviatus

avgl Evajveerine fnsa [Hewid- o, Ll
T = -

6.3 Protocol Acceptance / Protocol Approval by
| agree that the Operational Qualification Protocol has been satisfactorily completed, | Scion

=
O

| agree that the procedures and information referenced in this document are applicabla,
| confirm that the Operational Qualification Protacol has not been completed, because of
these failed (non-passed) items.

g sy Scion 451 S& i AP F400

Serial Number(s):

G S 120BF2Y

Sales Order Number:
Authorized Cust R

Company Name:
Name (Print)
Title
Signature

tovsgltomt Qu it

oy : . .
Unided Avaly st gud Evgivigering ¢
n J -

Initials
Date

na, , Rauision A, 2011 Fage 2§ 038 Publication no. 384207000, Revison A, Novamber 2011 Page 37,0 36
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Scion Certified Engineer Appendices
Name (Print) Each page that is inserted after the appendix is numbered with the letter of the appendix and a
Title sequential number, The appendix page numbsr must be initialed and dated by both the Qualification
SEranre Representative and the Reviewer.
For example, pages inserted after Appendix C are numbered C-1, C-2, CG-3... elc along with the initials
| and date,
| Initials .
| B Ifthe reverse of each appendix page is left blank it should be marked NA and signed and dated.

When the OQ is complete the total number of pages inserted after each appendix is written on the front
page of the respective appendix sheet.
6.4 Remarks

Publication no. 384207000, Ravisian A Nevamber 2011 Fage2qof3 Publication no. 384207000, Revision A, November 2011 Page 294136
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From insght o Chatcormn

Agilent Preventive Maintenance Services Introduction
. This checklist covers the following model(s):
Agilent GCMS s
- . Model
Preventive Maintenance e
sq 5973 Series MED
a0 5975 Series MED
80 5977 Series MSD
0 7000 Series MSMS
™ TON0 Series MEMS
Agilent Preventive Maintenance pravides factory recommended service for your analytical
instrurnents to assure reliable operation and the accuracy of your results oTOF 7200 Series QTOF
Delivered by highly trained and certified service engineers using genuine Agilent parts and oTOF 7250 Series QTOF

supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systemns operating at their peak performance

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy Customer Information
of thes checklist Is provided for your records,
=« Customers should provide all necessary operating supplies upon request of the engineer.

« Acustomer representative should be available 1o the engineer while perfarming the preventive
maintenance procedures, Customers are responsible for regular maintenance and are
encauraged to observe the service representative.

«  Any parts not included in the Parts Lists section of this docurnent are not part of the
recommended Preventive Mairtenance service nor are they included in the price of this
senvice.

» |fasystem requires the use of extra or 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.

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents reguired far
successful preventive maintenance are avallable. A customer representative should be available
while the preventive maintenance is being performed

H on: A1 July 2023
- Agilent 0% s DEAGERTEY e Lt [0

© Agllent Technalogies, no. 2023

Agilent
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Agilant GCMS Preventive Maintenance Checkist CI‘O §H§Lab

From nsght 1o Ostrome
« Complete the relevant checkboxes in the checklist using either a "X or tick mark "v'"

= Check "Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

« Complete the Preventive Maintenance services in order by sections: Review, Systern Checks,
Pump maintenance, Cleaning System and Filters, then System Post Check,

o Thetasks in each section may be completed in the most logical order relevant to
the system. Complete the Service Review section together with the custormer,

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

= Add relevant page numbers to sefected pages and complete the total number of pages field in
the Service Verification section

«  Complete Signature Page and attach Signature Page to Service Order.

Additional Instruction Notes

»  Preventive maintenance is a factory recommended procedure designed to reduce the
likelihood of electromechanical failures. Failure to perform prevantive maintenance may
reduce the long-term reliability of certain instruments and systems. Two preventative
maintenances (FMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed & months after the Major PM.

Definition of the Task/Recommended items within the document

Task Recommended

¥es Mo Interim  Major  As Needed

v Yes selected means that the task was done or the
part was required

e Mo sefected means that the task was not done or
the part was not required.

v Interim selected means that this task is
recommended to be done at G-month intervals

Major selected means that this task is

v recommended to be done yearly: If the customer
would like a service to be done at the 6-month
interval then the service could be purchased

As needed selected means that the task was
7 dane, or the part was used as needed. For

exampls, there could be two types of filters that

could be used, and this was the one selected.

Reviskon: 4,08, lssued: July 2023
DE Mumber DEABS25731 Page A‘lf.L
& Agilert Technologies, Inc. 2023
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From g 10 futcoms

Instrument Maintenance

Select the appropriate service to be performed.

[0 Interim Preveritive Maintenance {when available, iz typically & manths or at the reguest of the
customer)

=g Major Preventive Maintenance (Yearly)
O Enhanced Preventive Maintenance (when avallable, is provided "As neaded”)

System Information

[ Theck this box if an instrument configuration report is attached instead of completing the
tabie.

| Instrument System Name and ID | UBIE9IMO3T
| Instrument System Sito and Lacation bt/ Hha r"y_r?’)fm‘l@;hm ’Iﬁ /50%’

Agilent
Agient GOMS Preventive Maimenance Checklist CFD SSLab

From ingar 0 Customa
Important notice for customers

The should plete the following before the Support Provider arrives on site:
O Perfarm an autotune and retain the printed tune repart just prior to the start of the PM to verify
performance of the equipment

Mote: it is recommended to have the fun the and tune prior to
the PM and then start the vent cycle so that the instrument will be ready for the service
representative,

Important Customer Web Links

+ Toaccess Agilent training and education, visit htto./fwww agilent com/chem/1raining to leam
about training options, which include online, classreom and onsite defivery. & training
specialist can work directly with you to help determine your best options,

s Toaccess the Agilent Resource Center web page, visit https://www.agilent. comyen-
us/agilentresaurces, The following information toplcs are avallable:

= Sample Prep and Containment.

»  Chemical Standards

= Analysis

+  Service and Support

= Application Workflows

» The Agilent Community is 2n excellent place to get answers, collaborate with others about

applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit hitps//community sgilent com/welcome

« Videos about specific preparation requirements for your Instrument can be found by
searching the Agilent YouTube channel at hitps://www.youtube com/user/agilent

+ Need to place a service call? Flexible Repair Opticns | Agitent

Service Engineer's Responsibilities

+ Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit,

«  Only select those pages that relate to the systern or module baing serviced
»  Complete emply fields with the relevant infarmation.

Favigion: A0, issued: July 2003
DE Mumbsr DEABSR61E Pﬂeiﬂ‘_&
@ Agien Technologes, inc. 2023
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[ List System Component Product Numbars List the Serial Numbers of each Component

v G YPTIR 53 Moy

nowo R

o

Preparation

27 Discuss any specific issues with the custorner befare staning

T Review the instrument loghook for recorded problems and comments

B Save Instrument contral settings before starting the procedure.

B Perform a general inspection of the system for cleanliness.

[#" Check for proper installation of parts, assemblies, sensors ete.

(& Check systern for required installation of cormpanents end implementation of Service Notes

" Check firmwara version(s) Updating 1o the most current versions is strongly recommended
\erify with the customer before updating.

R A8, Issued: Juby 2023
DE Numiber DE4S526731 & /2
@ Agient Technakgies, Ine. 2025
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Fium gt i tsizaren

Preventive Maintenance Procedures
1 Service Not Applicable

Interim / Major Preventive Maintenance - GCMS

‘fes/No Interim/Major iﬁllw
a B =2 Perform peneral inspection of System for claanliness

F 0 B B Discuss any problems 1he cusstarmer is hiing wath the instrument
a0 B = Review cuslomer mainenance records and exclude maintenance on recently serviced items
{
o0 B @8 Reviaw tha most recent autstune repon. This will give & staning point for evaluatng spectral
aks baseline noise, peak shape, mass assignments and resslution

Interim / Major Preventive Maintenance — System Checks

] Service Not Applicable

System Chacks

¥es/No Interim/Major | Description

[m] =] 8 Wesity that calibration pasks wena sean pror o startng the PR
& O & B |Vesttheinstrumen
e 0 ® =] Inspect varuum hoses, purmg, exdhaust Wwiing and power cords for eExcessve wear
B O @ B |Visualy nsgectcaibrant levels - PFTBA PEOTD (F agpl ). IRM F ogpl ). Relil i availabie. |
0 8 B Loak for any obwvious extemal darmage or problenms.

T © B |Clean v intekejs) Cosmenc cover(s) may need o 08 femaued

o 8 @ Warify system bne voltage meets ingtrurment specificatons Yes L-"Na O |
|D T 3 B For Hydrolnert systems, verfy customer is ronning hydrogen: Yes O Ne O I

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

1 Service Not Applicable
|mme = O TWet Mechanical vacuum purmps:

Yes/No Interim/Majar | Description
O B B [Checkfor evidence of ol leakage. Check pump pazket for leakige

g0 0O B éﬁi\ds 50 with diffugion pump, dren end replace diffusien pump od

B O @& ©& | Drainand reglece mechancal pump oil
[O& @ @ Reolace O Misi Filler I applicable

Fenesian: A0, tssueet uly 2033
DE Mumbsr DESES24721 vage Lot 2
& Agikern Techougies, ne: 2023
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Fiom hsight o Durnme

O o [Wet Mechanical vacuum pumps
ER] Tiiscuss with tha need for mare freq %5 if the oll = dity
B0 8 ® IDnn‘t use mist filters with Chemical lonizetion.
=]

[E] Perform anti-suckiack valve test. Power an until side plate is hald closed, power off and
chack that side

e holds closed. Visually confiorn that no of returns up vacuum hose.

Interim / Major Preventive Maintenance - Dry Mechanical vacuum p
- Diaphragm

27 Service Not Applicable
[Vesitio O O [Bry

YesiNo interim/Major | Description
O O B B |Checklorevioence of poar vatuum - Tiebo power demand, poor maniold vasuurm, etc.
og &# @ Chear air flow paths of dust

oo B B I wacuum is poor, then replace the diaghragm aurmg.

O O B @ |Perform anthsuckback vaive test. Power cn unil side piate 5 Nekd Glosed, pover off and

1 check that side plate holds closed,

Interim / Major Preventive Maintenance - Dry Mechanical vacuum pumps
- Scroll

FT Service Not Applicable

Yes/No O O iﬁumebulcdwummpl-mun

Wes/No Interim/Major | Description

Reglace the tips seal on the IDF pump.

Check for evidence of poor vacuum = Rough vac pressure, turko power demand, poar
manifold vacuum, e

B O Replace the Exhaust Fiter if required
0o @ @ Discuss wih customer the need for mere fregquent changes, i needed.
oo @ @ Itﬂmmmmrmﬂ!atnurmqas ballast shoutd be instafied all the bme.
oo @B @A Perform ant-suckback valve st Power on untll side plate is held closed, power off and
check that side plate holds closed
il pae L.t L0 5. Agilent

@ Agilent Technaiogies, Inc. 2023
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Fram lrsight 19 Dusame

Interim / Major Preventive Maintenance - System Post Check

O Service Not Applicable

|3ymm post-check

YeaNo Interim/Major | Description i
a0 = _"PUMp systam back dawn. Was until eystern etability hes been achieved

o B @ Werify system vacuurm reading(s) wa the gauge contraller
B O @ @ |LcakCheck

O B 2 |Memy ‘Systerm = manual e

B B B |Oornnare against previous 1una file reportis)
= 0O [ ] Chenge to Tune and venty that all termperatures, pressures, and gas flows resch method sat
o 5] B g?:':: marually that wou heve calibration pegka

B & B |&Aucwne Pedformed |
‘Guidance: If the FM Sarvice t8 perfarmed paarto 8 genvice, then Lse thi ion proced & guide.

far final instrement sstup and checkout

Service Review

[ Attach available reports/printouts of all tests o this decurmentation.

[ Record the Preventive Maintenance service activity in the customer's records/logbook.

[ Record the P event in the Smart Alerts logbook, if applicable

" Update/reset instrument maintenancs counters as appropriate.

7 Affix the P sticker to the systern or instrument logbaok based on the customer's requast
=" Complete the Service Engineer Comments section if there are additional comments.

T Review this service, parts replaced, and test results obtained with the customer

O If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systerns in a compliant envirenment may need additional
documentation.

D/Complete Signature Page and attach Signature Page to Service Order.

Test Results

| Test Description Expected Test Result Actual Test Result

Reviskon 4,05, lssusd Al 2023
DE Nurribes DEABS26751 page 3ot 12
@ Agikert Technologes, Inc. 2023
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Frum lazigh 1n Gutzerst

Interim / Major Preventive Maintenance — Cleaning System and Filters

1 Service Not Applicable

Cleaning System and Fitters
Yes/No Intenm/Major | Description
Fans
eu @ B Remove dust from fans and vent covers.
o B ® (erify fans are furctional and that there is enough space snound the
instrument for proper cooling —
Source clearing (8l sources except Hydrolnert)
fh’ o o g | Cpen aralyzer and remove the source.
o o = Clean, A bl (72000, alen. remeve and tiean
j_ entrance lans}
@ o o ¥ Revinstall source and chose analyzer
Hydralner Source
Source NOT to be sbrasvely cleaned, No cleaning reguired at PM. iTa
decrease in is chsenvad, to 5 thist
o® O o Filarments, insulatars (repaller and extractor), estractor lens, and repefer lans
may need 1o ba replaced to restore perfarmance. Hydrolnert sowrca should
ot be run with hel i
Filters
o®F o 2 Replace AMSH-2 Helium gas fitter {collision ced gas) - if applicable
o o . Rieplace AMSN-2 Nitragen gas fiter [collision cell gas) — if applicable.
o O @ Replaca RVSHY-2 Hydrogen gas fiter (Hydronert and JetClear — i
applicable
ow o =& (CP17973 - Gas Clean GS/MS Filter (for He, M2 ar H2 carrier) — F required
Do E 51309071 = Methane Gas Filter (CI systems) — if applicable

Guidance: Gas filters need 1o ba changed only i required (i indicating traps show color changa, o if Big Universal Trap
are approaching saturasion based an tme installed or number of gas cybnders changed for that trep)

Revision: A0S, isauect July 2023 fa
DE Murrbser DEABSESTAY page & ot 42
& pgier Techrologies, Ine. 2023
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Fiom Insight 12 Curcome

Signature Page

Service Engineer Comments (optional)

1If there are any specific paints you wish 1o note as part of performing the service review or
ather iteme of interest for the custorner, please write in this box.

& Aglent Technolagies, Inc. 2023

Service Verification
Senice Reguest Nurmbar: Date of Service Completion
{00ty 90715 2 M:/ 2004
?ﬁ:z"j« Custormes Nan
Service € Sipnature: Total rumitger of pages in this document
rvice Enginesr Sipnature %{.’Eﬁf}
g P°
:E“;fnlu:rocslégs?;;”mz P ) .;h Ag“ent
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Agilent Agllent BBS0 GC Preventive Maintenance Checklist e
CrossLab
el Introduction
Agilent CrosslLab Start Up Services )
Customer Information
Agllent 8890 GaS Chrom atog raph » Customers should provide all necessary operating supplies upon request of the engineer.
. . . . A cystomer representative should be available to the engineer while performing the preventive

Preventive Maintenance Checklist il gno8 Pro-cunt

= Any parns, not included in the Parts Lists section of this document, are not part of the

service, nor are they included in the price of this service.

« If a system requires the use of axtra or special procedures and/or parts for the maintenance
service, then these must be ardered separately and charged as a repair, which may incur
edditional costs.

Important Customer Web Links

« For more inf about Agilent services, please visit our website using the
following URL: http://www.agilent. lak: i H e

Agitent Preventive Maintenance provides factory recommended sarvice for your analytical instruments to assure

reliable operation and the accuracy of your results »  The Agilent Community is an excellent place to get answers, collaborate with others about

applmatuuns and Agilent products, and find in-depth documents and videos relevant to Agilent
les. Visit hitps: ity. agilent comy’
I?Hsll\rer?d h:"nl_ghly trained m&:ediﬁed ;erulce engi;eers:;ing genllr,ine x:em ptlarls and supplies, Agilent «  Toaccess Agilent University, visit hmtp.//www.agilent. com/erosslaby/university/ to learn about
reventive Maintenance provides everything you need to reduce unplann owntime and keep your systems _ kbl '+ . g 4N it
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record giitgyg :ﬁm";j :;h::er;p"‘dﬂ:frfn?:!;&ﬂg::m::: seishe dallmry. A tiaining spclalist can‘wark

of the preventive maintenance activities.
= A useful Agilent Resource Center web page i available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and ather valuable information. Check out the
Resource Page here: hitps:/fwww.agient 0

«  Meed technical support, FAQS, suppbes? - visit our Support Home page
it/ www.agllent com/search/support.

= \fideos about specific p for your i can be found by searching the
Agilent YouTube channel at hitps://www.youtube.com/user/agilent

Bevision: 203, lssued: May 17 2024

Agite Document Number. DO0T3610 ,Q /{?
DE nurnber: 44166.7597222222 Page of

£ hgilem Technologies, inc, 2024
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Agilent 830 GC Preventive Maintenance Checkilst

Service Engineer's Responsibilities System Information

« Contact the customer and ensure that all necessary supplies are available before the preventive

maintenance visit. O Check thiz box if an instrurment configuration report is attached instead of completing the table

= Dnly select those pages that refate to the system or module belng serviced. bl

= Complete empty fields with the relevant information.

. L‘omp&fw the relevant checkboxes in the checkist using either a "X" or tick mark "™, Instrument System Name and ID 0:4,1’;{] %EMEE

= Check "Section not applicable” check boxes to Indicate services/tasks not delivered, as appropriate.

» Complete the Preventive Maintenance service In the order of the tasks listed, Instrument System Site { ,F‘,; b v 1 /

+ Complete the Service Review section together with the customer. dnd Loowiloh Uhyted &  And :.L-Zy ;ﬂ@ Gcls

= Complete the fields for page numbers &t the foot of each selected page

= Complete the total nember of pages field in the Service Completion section i
List System Component Product Numbers Ryl Mol i ket

= Ask the customer fo sign the Service Completion section including the customer’s and your signature. Component
1. 25494 | N fag5h0l
Additional Instruction Notes 2
+  Check for any active service notes for this unit. If there are any applicable "Safety” or "Modification %
Recommended” Service notes, plan to implement the changes on this unit before doing any 4
qualification servica. '
= Do notimplement firmware updates, unless you get approval from the customer and are sure that 5.
they are compatible with the instrument control software. 5
7
R
9
10.
Preparation

@ Discuss any specific [ssues with the customer before stanting,

@ Review tha instrument logbook for recorded problems and comments.

& Save instrument control settings before starting the procedure.

& Perform & general inspection of the system for cleanliness.

@ Check for proper installation of parts, assembiies, sensors etc,

& Check systern for required Installation of components, settings as defined by curent Service Notes.

@ Check for required firmware updates and verify with customers if they would Hike them installed.

& Before starting the following procedures, record the Detector Signal Output{s) in the results table. If
the GC is turned OFF or In a service made, comparing the detector cutputs before and afier the
senvice is not possible.

Revision: 2.03, Issued: May 1% 2024

Agike Document Number: DOOT3610

DE number: 44166.7597222222 Page ‘i of Lﬂ
@ Agilent Technologies, Inc, 2024

L5 Agilent

Page "zr of LO .ﬁgilent

@ Agilent Tecnnr\mﬁueq Inc, 2024

Lanmi‘lum'uqu lﬂﬂﬁ'ﬁ‘lﬂlm‘uqu



CrossLab

Agllent B390 GC Preventive Maintenanse Checklist T

Preventive Maintenance Procedure

Clean and inspect GC.

& Unplug power cord from the power source.

& Open GC covers and vacuum/remave any dust/debris. Pay particular attention to cooling fans.

& inspect internal cannectors for proper contect and placement

@ Reconnect Power to the GC. Power the GO on and verify the power on self-test passed.

@ Verify oven moetor spins freely and turms on with the oven deor closed; off when the door is opened.
@ Werify operation of all other fans - the inlet and EPC cooling fans.

@ Verify oven intak let flap ia ing sr by while heating and cooling the oven

Inlet and detector consumable replacement

a Replaca the split vent trap canridge fitter using the Maintenance procedure from either the Browser
User interfaces on units with these inlets: Split/Splitless Capillary (SSL), Multi-Mode Inlet (MMI).
Programmed Temperature Vaperizer (PTV), Volatiles Interface (V1)

o7 if the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet &nd flush or replace the tubing between the inlet and the split vent trap,

O For the inlets installed, perform Inlet using the procedure from the
Browser User interfaces. Record the results. (Leak and Restriction Test)

O If the GC includes a Flame lonization Detector (FID), replace the jet. If the igniter shows any buildup of
sample or corrosion, replace the igniter, Examine the FID collector and casthe assemblies for
contamination - clean as necessary.

Zero Sensors and Leak test

& Zero all pressure sensors using the Browser interface.

Perform inlet pressure decay test{s) from the diagnostics screen on the Browser User interfaca.
Record if test passed or falled In the results table,

Note: If the PM is dane in for an Operational then the pressure decay test
defined within that protocol can be used for the P,
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Agilent 3890 GC Preventive Maintenance Checklist Hropyia D

Signature Page
Service Review

O Attach available reports/printouts of all tests to this documentation.

& Record the Preventive Maintenance service activity in the custormer's records/logbook.,

& Upd i COUNtErs 8s eppropriete.

& Affix the PM sticker to the system or instrument loghook based on the customer's request.

I:f Complete the Service Engineer Comments section if there are additional comments

tr/Re\-lew with the customer this service, parts replaced, and test results obtained,

Qi the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer's |G records.

0 Supply the customer with a copy of the Smart Alerts flyer.

O Describe Smart Alerts to the customer,

O Install Smart Alerts if requested.

PM Test Results Table
Test description Before PM Service | After PM Service |
Front detector output /y/ﬁ /1-"'/4
Back detector utput e AR
AU 1 detector cutput N/A A//A
AUX 2 detector output /g /I!/?—
| Test description testrasih | Actusltestresult |
Leak and Restriction Test after front inlet
maintenance fags Fuss
Leek and Restriction Test after back inlet i
maintenance ;25 MA iz
Leak and Restriction Test after front inlet Split Vent | Pass lp S
Trap replacement = =
Leak and Restriction Test after back Inlet Spiit Vent '\A?i—-—.
Trap replacement 5 ”/ﬂ' /I//,-f?
Front inlet pressure decay test Pass sy |
Back inlet pressure decay test -\'p“:’j//v/f}- ”//}
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ALS Maintenance

& Section NOT applicable

Check all cabling and cenfiguration settings between GC, fray, and injectors.
Vacuum or remove any dust, especially around fans.

Check operation of all fans.

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support - clean if necessary

cocooo

Restore Instrument

& Restore the normal operating conditions or customer method using the Browser Interface or Data
System.

@ Purge the system with carrier fiow for 15 minutes

B Bake out the systam, then restare the normal operating conditions

B After equilibration, check and record the post PM detecter signal output values.
Results should be similar or lower than the detector outputs recorded prior to PA,

O Perform & chemical checkout. If this is a routine PM, inject the customer's sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Note: If the PM Service is performed prior te a qualification service, then use the qualification procedura
a5 a guide for final Instrument sat up and checkout.
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PM Parts List Table

MNaote: The following kits are recommended for caplllary and purged packed inlets. If this is & general PM
and the customer has a preferred set of consumables, you may use the customer's consumables,

Product or
model¥ where Quantity
Part p Part number used
SSL Capillary Inlet PM kit, Splitiess 5188-6497 sl ad —
] 3890 GC !
SSL Capillary Inlet P4 kit, Split 5138-6496
S5L Capillary Ulira Inert Inlet Gold Seal BE90 GC
with Washer 5190-6144 "l/"q
S5L Capillary Ultra Inert Indet Splitless 880 GC 11"/
Liner - Single taper with Glass Wool 5190-2293 {ud
S5L Caplllary Ulira inert Infet Low 8890 GC
Preseure Drop Split Liner - with Glass %
Wool 5190-2205
8890 GC
PP Inlet PM kit 5188-6458 A’/ﬁ
Split vent trap PM kit, single cartridge 8890 GO Y3
(fior MM, PTY & V1) 5188-6495
B850 GC
MMI Cleaning Kit G3510-60820 Nﬁ
B330 GC
PTV Septumiless Head Rebuild Kit S1B2-9747 "'VA
BESO GC
FTV Septumless Head Teflon Guide 51E2-9748 ”/f/“
Ignitor (ghow plug) assembly with O- BB%0 GO e
ting 19231-60680 A
BES0 GC
FID Coflector Rebuild/Cleaning Kit G1531-67000 MA‘
BESO GO #
FID Collector Replacement Kit 5153167001 /‘"/ﬁ
BEYO GO /
Standard .011-inch FID Jet 5200-0176 A
Universal .018-inch FID Jet 5200-0177 Ba%0 GC ’,ﬂf/.q
[
FPD Ignitor Assy 19256-60B00 B30 GC /V/Zt

Ravision: 2.03, lssued: May 1% 2024
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLLIANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-28 FAX 0-2719-0484

CALISRATION 0208

Cert. No.: 24TMBAT
Page: 10f3

Certificate of Calibration

Equipment : Incutiatar
Manufacturer : Binder
Model ; KB 400 E&
Serial No. : 20200000015535
ID Na. : UAE MIC D18/2584
Submitted by : United Analyst and Engineering Consultant Co. Lid,
3 Soi Udomsuk 41, Sukhumvit Read.
Bargchak, Phrakhanaong,
Bangkok 10260
Loeation : Microbiciogy Laboratory (302)
Received Order : 01 April 2024
Callbration Date - 01 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50430} %
Calibrated by : Man Pattanapongpaitsoon
Approved by : $u
Approved Signatory
{ ) Ponpan Paipim
{ W) Sunwit Imjal

[ ) Kunchit Promprat

|ssue Date : 7 April 2024
The arafora dence probability of approximataly 85%
This centificate may nat be aither than In full, mocept wath the prior writien

Approval of the head of Corporate Servicas 3 : Equinment Calibration and Testing Services.

Lanaﬁ‘l:ianu

Agllent B850 GC Preventive Maintenance Checkdist

Service Engineer Comments

Cri8sLab

Sy 1 B

If there are any specific points you wish to note as part of performing the service or other ilems of
interest for the customer, please write include them in this box l

Service Completion

Agllent

Service request numbey ﬁmﬁ 5
T

V2

Date service

Customer sk

zy@ﬂmﬁ
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Equipment : Incubator Cert. No.: 24TMB4T
Condition As-Recelved :  Used ltem Page: 2of3
Reference : 2404-00030C-6
Procedure Used :-
Calibration wera using i dure CP-OT(2 based on TLAS G-20 according to direct
measurament method with Data isition which with i Ti Detectoe | RTD )
Tha temperature scale used was besed on TS-80.
Cendition of this result of calibration
1. Reference standard instrumant:-
Instrument Serlal Mo,  Cert. No. Tragsable Due Date
1 ) Data Acquésition MYa8023332 23LMm1z2 TPA 26 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of cafibration.

3. This certifl is

to the |

System of Unit,

Remark : TPA : Technalogy Promotion Association | Thailand - Japan )

Result of Calibration :-
Function of UUC* :
Fresh air setting :

{*) Without Adustment
Temparature Source

- 0f

Probe Instaflation Detalls :
as M em
b= o om
o= 1° em

Close Envircnment during
Finished
24 24
{ 54 57
% : [AC Supely Vol ) 21 =
5
i Position : “l;"ui'f'
Lz .
g i 8 Z0-16RTD-01
P2 20-16RTD-02
— 20-16RTD-03
¥ E 23-16RTD-04
20-16RTD-07
Dimension of Chamber : 22-16RTD-08
D= 048 m 22-16RTD-09
W= 0es m
H= 12 m
Capacity = 037 m'

Lanms‘lu'muqu




Equipment : Incutatar Cert. No.: 24TMB4T
Condition As-Received : Used Item Page: 3ol 3
Reference : 2404-00030C-6
Result of Calibration :- {*] Without Adjustment
Function of UUC" : Temperature Source
Fresh air setting ; Closs
Callbration| uuc* | wuc* | T Overall i
Point Setting | Reading stability Varlation| Factor
1) () ) iy (G} (c) {'C) k
350 350 | 350 0.035 0.19 0.22 2
Callbration ("c)
Paint Position
("c) 1 | 2 | a | 4 | & [ 6 | 7 | & [opery| (+c)
350 | 35000 | 35022 | 34841 | 34.851 | 35027 | 35.011 | 35023 [ 35028 [ 35007 030

Avarage* : The average of 30 valuas in each position,

Temperature stability : One-half of the greatest of at any one sensor,

1 The s of I at any sensors and the measured
temperature at the reference location which are cbearved at the same time or at as close an ohservation time as
possible to the pattern ar within the chamber under steady-state conditions.
Overall Vari : The Diff of the maud and minimurm

UUC* & Linit Under Calibration
Mote :  Tha reported uncertainty of measurement was included stability and excluded uniformity

The reported uncertainty of measurement was based on a standard y lled by a
factor k. providing = level of confidence of approximately 95 %.

-alo-
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Equipment : Incubator Cert. No.: 24TMES0
Condition As-Recelved :  Usad Hem Page: 20of 3
Reference : 2404-00030C-2
Procedure Used :-

C wara using CP-OT0Z based on TLAS G-20 according to direct

measurement method with Data isition which d with Resi Temp Detector { RTD ).
The temparature scale used was based on ITS-80,

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serlal No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY40023032 23mzz2 TPA 26 Jui 2024
2. This certificate is valid only to the item calibeated on dats and place of calibration.
3. This is b le to the i Systern of Unit.

Remark : TPA : Technology Promotion Association { Thaltand - Japan )
Result of Callbration ;- ( * | Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Closa Environment during calibration
Beglinning Finishad
25 25
{ 57 54
2 4 |AC Sugply ( Valt ) 221 222
Pasition : R ou
ot 1D No.:
| 18-46RTD-01
2 18-16RTD-02
3 19—15RTﬁ:~03
4 18-16RTO-04 |
5.
&
T
Probe Installation Datails : Dimension of Chamber : g
a= 50 om o= 050 m Hifeet
b= 50 om W= 0.64
o= 60 om H= 0.80

m
m
Capacity = 0.26 m

Lanﬁ'r:‘l:ianu

TECHNOLOGY PROMOTION ASSOCGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

5344 PATTAMAKARN ROAD 501 18, SUANLUANG, SUANLLMNG BANGKOK 10250

HECTIALTIBI TR
TEL.D-2717-3000-29 FAX0-2T10-0484 CALSMATION D58

Certificate of Calibration LN 25TI008

Page: 10f3
Equipment : Incubator
Manufacturer : Memmert
Model : PP 280
Serial No. : VE16.0066
10 No. : UAE MIC.032/2559
Submitted by : United Analyst and Enginearing Consultant Go., Lid,

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong.

Bangkok 10260
Location : Microbiology Laberatory (302)
Received Order ; 01 Apnl 2024
Calibration Date : 02 - 03 April 2024
Ambient Temparaturs : (26+10)°C
Relative Humidity : (50+30)%
Callbrated by : Man Pattanapongpaibioon
Approved by £‘!
Approved Signatory
{1 Panpan Paipim
c\}} Suwit Imjai
()} Kunchit Promprat
Issue Date : 7 April 2024
The Uncertainties are for a probabifity of approximately 85%

This certificaie may not be reproduced oter than In full, moept with the priar writlen
Approval of the head of G te Services 3 ; Equipment i Testing Services.

'
onaslumungy
Equipment : Incubator Cert. No.: 24TMES0
Condition As-Received : Used ftem Page: 3of3
Reference : 2404-00030C-2
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Frash air setting : Close
Callbration | UUC* | uuc* [ T T Overall 4
Polnt Setting | Reading stability I Factor
('c) ((cyl(c) (+°C) [c) (=] k
25.0 25.0 25.0 0.053 o078 13 2
36.0 360 36.0 0.14 0.57 0.83 2
Calibration N (*C}
Paint Pasition
("c) 1 2 3 4 5 6 7 8 [O(ef)| (#'C)
25.0 25506 | 25310 | 26430 | 25412 | 24.347 | 24.332 | 24513 | 24414 | 24875 0.30
360 35,843 | 35965 | 35618 | 35707 | 36.230 | 36.260 | 36.343 | 36.357 | 36.063 0.31

Average* : The average of 30 valuss In each position,
Temperature stability : One-half of the greatest of al any one sansor.

2 The of P al any sensors and the measured
temperature at the refersnce Jocation which are obssrvad al the same time or at as close an obsenvalion time as
possible to the pattarn or geneity within the chamber under steady-state condilions.,
‘Overall Variation : The Diff of the i and minimum h bsarvati

UUC* : Uit Under Calbration
Mote : The reported uncersinty of measurement was included stability and excleded unifarmity .

Tha rapored uncertainty of measurement was based on a standard i liplind by &
factor k. providing a leved of confidence of approximately 95 %.

~abo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAXARN RDAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 LB

TEL.0-2717-3000-28 FAX.0-27110-8484 caLmaanice s

Certificate of Calibration GaruNa e

Page: 1af 3

Equipmaent : Water Bath

Manufacturer : Memmart

Model : WHE 14

Serial No. : L414.1407

1D No. ; UAE.MIC . 0DB/2558

Submitted by : United Analyst and Engineering Consuliant Co. Ltd.

3 Soi Uidomsuk 41, Sukhumwit Road,
Banachak, Phrakhanong,

Bangkok 10260
Location : Microbiclogy Laboratory {302)
Received Order : 01 Aprll 2024
Calibration Date : 01 April 2024
Ambient Temperaturs (26¢10)"C
Relative Humidity : (50£30)%
Calibrated by : Preecha Hiahib
Approved by : £M
Appreved Signatory
| ) Ponpan Paigim
(%) Buwit Imjai
{ ) Kunchit Pramprat
Issue Date : 26 Apnl 2024
The are for a probability of app 85%
“This caricats may nol be repecduced oher than In fu, axeapt with tha priar written
Approval of the head of 3 Equipment Calitirati Testing Services.
'
onaslunug
Equipment : Water Bath Cart. No.: 24TMB14
Condition As-Recelved : Lised ltam Page: 3of3
Reference : 2404-00030C-7
Result of Cal fon:- (%) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average® Reading | "C }
point Setting Reading Position
(c) {°c}) {*¢) 1 [ 2 T 3 T 4 T steny (£°C)
44.5 44.5 445 | 44528 | 44462 | 44470 | 44482 | ad.489 0.15
Calibration Coverage
Uniformi Stabilit:
point ity v Factor
(*ch [ch (+°C) k
44.5 0.077 0.045 2

Average* : The average of 30 values in each position,
1 :The i i of al any sensors and the measured temparature
at the reference location which are abserved at the same time or al as close an observation time as possible
o e P patiern or ity within the chamber under steady-state conditions.
Stability : One-half of the greatest Il of P at any one probe.

uuc* : Unit Under Callbration

Note : The reported uncerainty of measurement was included stabilty and excluded uniformity.

The reparted uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximatety 95 %.

-olo-
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Equipment : ‘Water Bath Cert. No.: 24TMB14
Condition As-Received : Used ltem Page: 2of3
Reference : 2404-000300-7
Procedure Used :-

Cafibration were conducted using in-house i CP-OTO4 to direct

measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermameter | IPRT ),
The temperature scale usad was basad on [TS-80.
Condition of this result of calibration '
1. Reference standard instrument:-

nstrument SerialMo. CertNo. Traceabls DueDate
1} Data Acquisition My 44073381 23LME5 TPA 18 May 2024
2. This cerfificate is valid only to the tem callbrated on date and place of calibration.
3. This. i ion is tn bie to the: System of Linit,
Remark : TPA : Technology Promation Asscclaticn | Thaftand - Japan )
Result of Calibration :- 1" Without Adjustmant
Function of UUC™ : Temparalure Source
Heat transfer medium used : Water
AC Voltage Supply
1°C1 [ %RH. ) { Voit )
g of C 29 53 222
Finished of C. 27 B& =
Ref. Std.
Position : SIN:
1 4B03088-008
. A 2 4803088-007
- >
Aa o 3 4804530-014
------- 4 4804539-015
{ref ) 4B04539-016

Front

mnms‘himuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Hlac=MmA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO0I 18, SUANLUANG, SUANLUIANG BANGKOK 10250 :

e T
TEL 0-2717-3000-29 FAX.D-2719-5484 CALIBRATION 0908

Certificate of Calibration TR N ATIIE

Page: 10of3

Equipment : Water Bath
Manufacturer : Memmiart

Model : WHE 14

Serial No. : L41a. 1410

1D No. : UAE MIC.007/2558

Submitted by : United Analyst and Engineering Consultant Co.,Lid,

3 Sol Udomsuk 41, Sukhurmyit Road,
Bangchak, Phrakhancng,

Bangkok 10260
Location : Microbsology Laboratary (302)
Recelved Order : 01 April 2024
Callbration Date : 02 April 2024
Ambient Temperature : {26+10)°C
Relative Humidity : {50+£30 )%
Calibrated by : Preecha Hishib

Approved by : gm

Approved Signatory

[ ) Ponpan Paipim

(3/) Suwit lmjai
[ ) Kunchit Promprat
Issue Date © 25 April 2024
The are for & confids [ y of app 5%

This carilficsts may not ba reproceced ather than i full, except wilh the peior weitisn
Agproval of the head of Carperate Services 3 : Equipmant Cabbration and Testing Services.
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Equipment : Water Bath Cert, No.: 24TME1S
Condition As-Received : Used |tem Page: Zaof 3
Reference : 2404-00030C-8
Procedure Used :-

Calibration were conducted using in-house i CP-OTD4 to direct

maasuremant mathod with Data Acquisition which connected with Industrial Platinum Resistance
Tharmomater { IPRT ).
The temperature scale used was bessd on [TS-60.
Condition of this result of calibration
1. Reference standard Instrument:-

Instrument SerlalNo.  Cert.No. Traceable  Due Date
1 ) Data Acquisition MYa4073381  23LMES TPA 18 May 2024

2. This certficate is valid only to the iter calibrated on date and place of calibration.

3. This ceril i e the | System of Lnit,

Remark : TPA : Technology Promotion Association | Thailand - Japan }
Result of Calibration :- [ *) Without Adustrment
Function of UUC* : Temperatura Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
= (") { %RH. ) ( Vot )
of € 28 53 222
Finished of =7 59 221
Position : m’;z‘“
1 4B0EDEE-O06
1 i 2 4803088-007
7 S 3 4804539014
4 4B04538-015
S{ref.} 4804538016
Front
Uncontrolled Documents
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- Foed sl Labo EREaTEN T
Calibration Certificate
Certificate No.: 2403982-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD,
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
F 10260
Pagelaf3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 807298
1D No.: UAE.MIC.019/2560
Order No.: 2403982
Operation No.: 2403982-001
Date of Receipt: 7 August 2024
Date of Calibration: 7 August 2024
Calibrated by Mr.Manas Somsak Approved by M
Specialist { Miss Precyaporn Jaengkarnkit )
Wice L, of ¥ Services
Data of Issue: 14 August 2024 ible for the i Team
The inties are for 2 ility of 95 %,

This Certdficate is sued n accordance with the cenditions of accreditation granted by the Thal Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized natienal standards and 1o the units
of realized at the o ing national standards laboratory, This certificate may not be reproduced ather than in full
except with the prior written approval of the National Food Institute,

FL5-008 Revisian: DL Date: 2-04-55

Equipment : Water Bath Cert. No.: 24TMB1G

Conditlon As-Recelved : Used itam Page: 3of3
Reference : 2404-00030C-8
Result of Calibration :-  { * | Withaut Adjustment
Function of UUC* ; Temperature Source
Calibration uuce uuc Average* Reading { °C |
point Setting Reading Position
('c) (*c) (c) 1 2 3 4 5 (rof.) (£C)
41.0 411 411 40,988 40,857 41.014 40.288 40893 0.15
44.5 44.5 445 44,474 44.456 44,480 44.458 44455 015
Callbration Uniformity | Stability Coverage
point Factor
'G) {c) (£°C) k
4.0 0.100 0.041
44.5 0.070 0.047

Average’ : The average of 30 values in each posifion.

: The ma of d at any sensors and the measured tempesature
at the refarence location which are cheerved at the same time or af as close an observation time as possible
ta iine the. pattern or ity within the chamber under steady-state conditions,
Stability : One-half of tha greatast af P at any one proba.

uuc*® ; Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity.

Tha raported uncartainty of measurement was based on a standard uncertainty multiphed by a
coverage factor K, providing a leved of confidence of approximately 25 %.

-olo-
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Calibration Report

Certificate No.: 2402582-001-31
Equipment: Autociave
Model: CL-40L Serial Np.: 807208
Reschution: 1 . IDNo: UAE.MIC.019/2560
Manufacturer:  ALP
Date of Cali i 7 hugust 2024 Page 3af 3
Calibration point: 11 i = =

Calibration result: | =
Calibration | Temperature | Belstive | Line Voltage |

Condition ') yiwe)|  voit) T
Min 0 55 224
Max 0.0 65 128
Tablel : Rep q of
Measured Temperature (°C) & Sensor No,
Calibration Point (Sensor No.2 is REF) Uncartainty
=c) Std.# 1 [ sw#2(ren | Std.# 3 £(°C)
121 12243 | 1224 | 12244 [

Tabie 2 : Reporting of Characterization Result

UUC* Setting UuC* Reading Stability Uniformity  |Owerall Variation)
°c) Min ("€) | Max (°C) [verage ('c]  MPa + (") °c) °c)
122 m | 1= | m | ou 0,065 0,031 014

gtz

The quoted uncertainty include " Stabulity " and * Loading effect | 20% of Uniformity J*
UuE* = Unit Under Cabibration
Stability = One-half of the grestest maximurm différence of measured temperatures al any one sensors,
Tor &t legst haf an hour Bfter reaching steady state
Unifarmity = The meximum differance of measured temperatures at any sensors and the measuned
temperature at the reference location which are observed at the same time.
Cverall Vamation = The difference of the maximum and minimsm measured temperatures througout observation tme.

The report uncertainty of measurement wes based on stendard uncartainty multipied by coverape factor k= 2, providing
& level of configence of approximately 85 %, p

FCS-01 Revison, 01 Date; 20-04-65 v 14 fug | pozit
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Calibration Report Calibration Certificate

Certificate No.: 2403982-001-01
Equipment: Autoclave Certificate No.: 2402281-001-01
RS il Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Ressluion: 100 I8MNas UARMICOI/Z560 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Manufacturer:  ALP i S kol 10260
Date of C. T hugust 2024 Page 2013
Location: MICROBEIOLOGY LABORATORY (301), UNITED AMALYST AND ENGIMEERING CORSULTANT CO.LTD Page 1003
Environment Condition: Ambicnt Temperature ( 28 = 1 ) °C . e
Pelatve Humidty | 60 £ 5 ) % Equipment: utoclave
Line Vokage { X5 % 1 ) valt
’ Manufacturer: ALP
Condition of this results of Calibration: Model: cL-40L
1. This instrumant was cabrated by insert 3 standard Data loggers with RTD into its autoclave and calibration
according to W-TE-018 based on BS 2646-1:2021, Autoclaves for sierlization m laboratories Serial No.: BO8763
Part 1: Dwsign, construction, safety and performance - Specification.
- The temperature scale usad was based on 175 - 90, ID No.: UAE.MIC.026/2563
- All data show below were final valies and the intal data may be obt@ined upon roguest,
2. Reference Standard Instrument Order No.: 2402281
Instrument Model Serial No. | Cartificate No. Due Date Through
OM-CP-HITEMP-140 qeasss TE 67023001 P T il Operation No.: 2402281-001
oo T:‘;’::’E"O;:";""‘ B0 | ot CP-HITEMP- 140 Rs5a51 TE B70231-01 2R | & . T
r 4 il
OM-CPHITEMP- 180 REEALG TE 67023201 75-Feb-25 "“msmu“ Date of Receipt B
3. This certificate is tracesbie to International System of Units (ST Units}. Date of Calibration: 2 April 2024
4, This certificate was certified only for the instrument we calibrated
5. This result of calibration was found accurste &S shown on date and place of caibration anly. /w
6. This standard does nol kpply to serilizers or disinfectors used for medical, dantal, pharmaceutical. Calibrated b'l' Mr.Jerawut Prapawuttipang Apprnved W
7, Condition of Calibrated itam :  Good Scientist { Mr.Pheraphat Tuanjit )
UUC Description ©  Setting program functon sterilization :  STERILIZE/NDRMAL Manager, Division of Calibration Laboratory
Time of sterilization 15 Minute  Ar 121 °C Date of Issue: 9 April 2024 for the Team
8. Result of Calibratien : ‘Without adustment o i
Aftér adjustment = The are for a of app 95 %.
This Certificate is ssued in accordance with the condgtions of accreditation granted by the Thal Laboratory Accreditation scheme
"4_ /f gozd wihich has assessed the measurement capability of the laboratory and its traceabllty to recognized national standards and o the units
“? j of measurement reafized at the corresponding national standards lzboratory. This certficate may nat be reproduced ather than in full

except with the prior wnithen approval of the National Food Irstitute.
F-C5-012 Revsion: 0F Date: 20-04-65 F-C5-008 Rmviskar: G Dates 200488
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Calibration Report Calibration Report

Certificate No.: 2402281-001-01 Certificate No.: 2402281-001-01
Equipment: Autnclave Equipment: Autoclave
Maodel: CL-40L Serial No.; 808783 Model: 400 Serial Mo.:  BOBVEI
Resolution: 01 fC 1D Mo UAE MIC.026/2563 Resolution: 01 C  IDNa: UAE MIC.026/2563
Manufaciurer:  ALP Manufacturer;  ALP
Date of Calibration: 2 April 2024 Page2of 3 Date of Calibration: 2 April 2024 Page Jof 3
Calibration point: 115.0 aand 121.0 °C s
Location: LABORATORY, UNTTED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Cali jon result:
Environment Condition: Ambient Temperature ( 25 = 1 ) °C Calibration | Temperature | Belative | Line Veltage
Relatve Humidity {55 + 7 )% sl IS i [
Line Voltage ( 25 &£ 5 ) val i L i i
Max 255 621 30
Candition of this results of Calibration: Tahlel : ing of '
1. This mstrument was casbrated by insert 3 standard temperature recorder with RTD into &s autoclzve and calibration Measured Temperature (°C) @ Sensor No.
according to W-TE-018 based on BS 2546-1(2021) : Autoclaves for sterilization in laboratores Design, construction, safety Calibration Point (Sensor No.2 is REF) Uncertainty
and performance Specification. ey Std.# 1 Std. # 2 (Ref) Std.# 3 +(°C)
- The témperature scale wsed was basad on 115 - 90 . 115.0 11528 115.35 11538 0.64
= All data show below were final values and the mitial data may be obtained upon request 1210 121.28 121.36 121.37 0.4
2, Reference Standard Tnstriment
Instrument Modal Serial No. | Certificate No. | Due Date Through Table 2 : Reporting of Ci Result
Hifemp140-2 RS491E TE 6503831 & Aord 2024 "“Eﬂm‘” uuC* Setting UUC* Reading Stability Uniformity |Overall Variation
! RTE HiTamal40-2 525501 TE 6003301 | 9 Novernber 2024 | MADGETECH INC. ') Min (°C) | Max [°C) |Average m“ Mes () o ()
10213 Logger) 15.0 115.0 1151 1o | om 0.12 0,13 0.48
HiTemp140-2 SI5602 TE 670034-01 | 9 Nowember 2024 | MADGETECH INC
- 171.0 1210 1211 thao ] 012 047 0.10 0.38
3. This certificate is traceable to International System of Units (ST Units),
A, This certificate was certified only far the instrument we calibrated Note
5. This result of calibration was found accurate as shown on date and place of calibration anly. The quoted uncsrtainty mclude * Stability * and * Loading effect { 20% of Unifarmity J°
6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical, UUC* = Unit Under Calibration
7. Condition of Catibrated ftem ©  Good Stabllity = One-half of the greatest maximum difference of messured temperalures a1 any one Sensors,
UUC Deseription . Setting program function sterilization ©  STERILIZE/NORMAL for at least half an hour after reaching steady state,
Time of sterdization 35 Minute. At 115.0-aand 121,0 °C Unifarmity = The maximum difference of measured temperatures at any sensors and the measured

temperature 8t the reference location which are obearved at the same time.
Owerall Variation = The difference of the maximam and minimum measured temperatures througout cbservation time.

8. Result of Calibration : Without adjustment

Afer agjustment

The repart uncertainty of measuremeant was based on standerd uncertainty multiplied by coverage factor k=2, praviding
L a level of confidence of apgroximately 95 %,

F-C5-012 Rewison: 01 Date: 20-04-65 FC5-012 Revison: 01 Cate: 20-04-65
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Calibration Certificate
Certificate No.: 2402419-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
ehach 10260
Page 10f3
Equipment: Electronic Balance
Manufacturer: OHAUS
Model: PX623
Serial No.: 236754745
1D No.: UAE,MIC.055/ 2565
Order No.: 2402419
Operation No.: 2402419-001
Date of Receipt: 19 April 2024
Date of Calibration: 19 april 2024
Calibrated by  mr.pheraphat Tuanjit PP iby_/"
Seientist { Miss Jaengkarmkit |
Vice L of L Services

Date of Issue: 23 April 2024 i for the Technical Team
The ies are for a ity of app 95%

This Certificate s issuad in accordance with the condtions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the messuremnent capahiity of the [aboratory and @5 traceability to recognized natanal standards and to the
units of measuremerd realized at the comesponding national standards lsborstory. Ths certificate sy nat be reproduced other
than in full except with the prioe witten 2pproval of the Natiansl Food Institute.

F-C5-008 Revigion: 01 Date: 20-04-635
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Calibration Report
Certificate No.: 2402419-001-01
Equipment: Eiectronic Balance Manufacturer;  CHAUS
Model: - 523 Resolution: 0001 g
Serial No.r C2M7H745 1D Now: LAE MIC 0552565
Capacity: 510 g
Date of Calibration: 19 Aprl 2004 Page 2of 3
i C Ambort: T MO o+ 03 °C RedmweHumidty 57+ 84 W
Place of Calibration: Reom 301, UNTED ANALYST ANG ENGINEERING CONSULTANT C0, 17D
Condition of Equipment: Gooo Candton
Condition of This Results of Calibratisn;
1. Calioration Metfod: NF1 Metnod W-MA-0O1 In-House Method based on UKAS Lab 14: 2019
2. Rafrance: Szanciards
Reference Standard Model Serial No. Calibrated By  Certificate No, Pue Datg
Sranddard Waight Cuss £1 15009 15882 1] HZI111825 26 Nowombee 2024
Instrument Maodal Serial No, Calibrated By  Certificate No, Dye Date
Thiersig-Hgre Mesor BOB-HI NELETH %2 Quaity ebor [ 4 March 725

3 This certficatcn is traceabie ba SLUNET
4 This cerfate wis oertified only Toe the BeTrimant w caiomamod.
5 This result of calbration was found acourate as shown on dee and plece of aibation only.

Calibration Resulis:
1. Repeatability of Reading:

MominalVaks [ g | Stancard Deastion of Resdrg el
00 000067
00 .93

2. Off-Center Error:
Amassal 200§ was placsd ang moved o variogs postcn on pen
The balance rasdng chtsined & given n the tatble.

1 2 1 e 5 [ {Maximum Ditfereron) 2\3 = 2024
{93l o 34l o 310 9 J1C 9 )1f 8 3 i g

200000 | o002 | ancodl | 1e009s | o000 | docod0 0,002

F-C5-012 Rewsion: 01 Date: 70-04-65
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Calibration Report

Certificate No.: 2402419-001-01

Equipment: Ektronic Balanca Manufacturer:  OHALS
Model; FXEL] Rosolution: 0001 3
Serial Naut C236754195 1D No.i GAE M 055/2565
Copaclty: 60 o
Date of Calibration: 14 apri 2024 Page3ofd

Calibration Results:  (Continued)
Calibration Range:  0-600g

Calibration Adjustment: Intesnal Calibration
3. Departure from Nominal Value:

Nomenal Vil Standeed Walue Avurage Reading Comection Uncertaimy Covaraga Factor
9} (- [ U | (| (= 9.} ]
urioad 0.0000 oo 1000 000083 100

1 1.0000. 1000 0.000 0.00093 200
5 50000 5 000 0000 000093 200
10 10,0000 10.000 .00 000083 200
2 200000 20000 0000 0.00093 200
50 50,0000 001 Q008 000083 200
100 100.0000 100 001 A.001 000084 200
200 2000000 200001 0001 oot 200
300 3040000 300003 40003 Oo0L1 200
a00 55 599 400001 0001 Qo0 200
s 455 5600 500,003 0003 00013 2
60 5% 5699 600000 0002 Qo0 200

2.3
Tha regrted LresrTainty 0f MESSUTBMANT wak basad on 3 Santand uncemanty mutnpled by & coversge fector & | providng 8
leww of confidenca of appeoumnely 85 %

P || ——

F-C5-012 Revigion: 01 Date: 20-04-65




