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List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-004-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 3393
2 |Orifice Transfer Standard ~ |Total Suspended Particulate (TSP) | Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 um (PM, ) 3540

3 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1402 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)

4 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)

5 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1856 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)

6 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1855 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)

7 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

8 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

9 |Nitrogen Dioxide Analyzer [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 24012023 24 Jan 23 23 Jan 24 -

1200636463
10 [Nitrogen Dioxide Analyzer |Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -
1200636462
11 [Standard Gases (Mixture)  [Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
12 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 | 21 Jun 21 21 Jun 24 -

2015PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
13 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 20032023 20 Mar 23 19 Mar 24 -
1201778118
14 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 18012023 18 Jan 23 17 Jan 24 -
48C-73881-375
15 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EOANI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
16 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
17 |Wind Speed/Wind Direction [WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 164/23 17 Apr 23 16 Apr 24 -
2205070116
18 |Wind Speed/Wind Direction |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 164/23 17 Apr 23 16 Apr 24 -
2205070116
19 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23015869 13 Feb 23 12 Feb 24 -
Acceleration Level UM14468
20 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23019600 22 Feb 23 21 Feb 24 -
Acceleration Level UM14466
21 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-065 12 May 23 11 May 24 -
(Acoustic Calibrator) 6458 Co.,Ltd.
22 [Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-068 12 May 23 11 May 24 -
(Acoustic Calibrator) 6855 Co.,Ltd.
23 |Sound Level Meter Laeq 24 hours Lamax Lasor Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-103 11 Feb 22 10 Feb 24 -
0005402 Co. Ltd.
24 |Sound Level Meter Laeq 24 hourss Lamax Lagor Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 24 -

0005395

Co.,Ltd.




NAC

Accredited cofibration kabaratory
JNRANATEE ASSOCIATES CO.LTD. ISO/TEC 17025:2017
NSC-TISETIS 17025
raratios Adsocistes O, Lt CALIBRATION 0367
63/14.15, 67/35-36
Petcnkasam 7,7/1, A Watthagra, Banghokysi Flow measurement laborotory
Banghok 10600(Thadand] CaNbrotion services department.

Tel: 16508680811

Mobile: +BEREITISY

E-mand: jrac-calbeation@jranatee. com
Wil size: www [Fanatee.com

CERTIFICATE OF CALIBRATION

J
NAC

JNRANATEE ASSOCIATES COLLTD.

& o Cortiil miber CL-004-65
MEASUREMENT RESULTS:
The Orifice gas fiow device was calibrated by direct mthod with dard Rotary

Page 2 of 2 Pages

|Roats Meter]. The Humid air was used asa

madium in the system, The standard condiions are 25°C (238.15 K) and 760 mmHg for standard

Tabile 1: The results of @ Standard calibration data

and standard pr

Certificate No. + CL-004-65 Page 1 of 2 Pages

MEASUREMENT ITEM :Top Load Orifice Calibration procedure:

MANUFACTURER + Tisch Environmental, inc. The Qrifice gos flow device was callbrated ogainst

MODEL/TYPE < TE-50054 Standard Rtory Displocement Meter (Roobs

SERIAL NUMBER \3393 Meter) Mode) GES/MAC/ W2, The WiGL-004

1D NUMBER:  LIAE EFM 064/ 2560 i

m“ i:rm;em:wlvnamswrgmmunmcﬂ Lad. il

d kAT This certificate provides o tracebibty af The
E1 5od Udomsuk 41, Bangchik, -, o 4
L stondardssand to reaizatian of the intermational

sstem of walts (5/) through the VSL (Natianal
Metralagy institute of Netheriends) vio Certiffcate

RECEIVED DATE 115 Jul 2002 number: G201

MEASUREMENT DATE 125 1 2002

1SSLIE DATE 126 Jul 2002 Uncertainty of Measurement:
The reported wncertainty of meosurement is bosed
on the standird uncertimty multiplied by @

ENVIRONMENTAL CONDITIONS: eoverge foctar ke3, Which for o normal

Ambient condition in the laboratary are as follaw: distribution cormesponds 1o 0 coverage probabilin

SA—— i o has been determined in orcardance with the GUAM

Helathee Humidity 15504150 wiH “Evplation of measurement

Atmonibu: PG = L] data - Gulde fo the expression of uncertiinly in
measurement”

CALIBRATICN CONDHTION:

Pracanditioning + 24 hours at ambient conditiges.

Measurement Candition 1 Tha average values during measurement are 24.7 C ard 52.1 %RH,

TABULATION OF RESLLTS:

The table an nest page give the maasured values.

NAC

£ MiriSorawi Thachalad Q“:“"-" ASSOCIATES 0., 7D,
1 Wiss ittrapoen Lertsomphol

Calibrated by:. Approved signatary:

Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REFRODUCED EXCEPT IN FULL LINLESS PERMISSION me,lmml}

IN WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. (-2719-5484

Certificate Ne. : 23P1402
Page: 1of 2

Certificate of Calibration

Equipment ; U Tuba Manomeber
This cerificale may not be repraduced other than in full,
nufacturer:
oy il except with the price wiitlen approval of the head of
Model : 1221-36-WIM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D Now: UAE_EFM.1BN2561

Condition As-Received: Used ltem

Received Date: 26 April 2023
Callbration Date: 09 May 2023
Reference: 2304-0T03WSC Submitted by:  United Analyst and Engineering Consultant Ca. Lid.

Ambient Temperature: (23 £ 2) °C

(50t 15) % 81 Soi Udomsuk 41, Sukhumyit Road, Bangohak,

Phrakhanong, Banghkok 10260

Relative Humidity:
Atmospheric Pressure: 1010 mbar
Procedure used:  Tha ion wiss by direct method against Pressure Measuring Instrumants

Standard according to in-house calibration procedura CP-PO4, using © DKD-R 6-1 ; Galbration of Pressure
Gauges, Edition 032014 * as a guidelines.

Condition of this result of calibration
1.Raferance standards instumen
Instrument Model Serial No. Cartificate No. Due Date
1) Pressure Calibrabor PC106P 1188 MP-0137-22 24 Aug 2023

2, This result of callbration was made on requested at the point specified by customar.
3,Scale and conversion factor is 1 kPa = 4.0146203 inHz0
4.This Instrumant was wsed clean air &s pressura media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port () side open to almosgheric pressure.
6. This instrument was Instalied in verlical arientation and top of the pressure porl was used as the reference laval.
7.The certificate is valid anly to the item callbrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-
-National Insfitute of Matrology Thailand (NIMT)

Attape! P
| | Phalines Prabpaipal
[ ]Sura Suwannasri
L/rmupd Panurach

Callbrated by :  Suwil Aussarres :
Issue Date © 11 May 2023

enaslunury
B 0314242

Flow rate Pressire Temperatwre | Temperature &p_meter ap_Orifice Standard Flow [(]
Plate [Pal [7al [Tm] ¥
m'femin mamHg € b mmHg Inks ' fmin
i 0630 756,968 24580 FEEET] B 1705 1303 [=H] 3
1 1.001 756479 24910 24180 61363 2454 1855 018
3 1114 756,454 245850 g7 41751 4535 2126 1081
4 1166 756.510 24470 3900 0652 5138 2264 1118
- 1416 756.534 24.400 24.150 30200 7619 2757 1.357
Slope [nk: 204689
intarcegt (4): -0.02301
Carrefatian coefficient jr: 0.99987
Uncertainty (=2 0010 mmin
Table 2: The results of (? actual calibration dats
Flow rate Pressure Temperature | Tempersture | Ap_meter | fp Orifice Standard Flow [(fa]
Plate y [Pa] [va] [T} ¥
m'/min mmHg C B mmHg nHO witliak
1 0.699 756468 2a.680 23730 S5.667 1.708 0819 0.649
2 100 756479 240910 24180 61.363 3454 1167 0922
3 1114 TS6.494 24,550 13970 4751 4535 1336 1.054
4 1166 756510 24470 23900 nes 5138 1422 1121
s 1416 756534 24400 24150 30.200 7619 1731 1.360
Slope [m]: 1.28208
Intercept (b 001448
Carvelation coeffickeet (-} 0.99987
Uncartalnty (& = 2): 0011 m'fmin

***End of Certificate of Calibration’

i i
e AC ]

=)

Lanms'l:imuqu

1l libration:- Without adjustment Range : 0 inH;O to 38 inH.0

Increasing Pressure

Cert.No.: 23P1402
Page: 2of 2

Scale Interval : 0.1 inH;O( The Fifth Estimate )

UUC Indication
Applied Pressure  High-port side  Low-port side AP Ermror
(InH,0) {inH;0) {inH,0) {inH;0) {inH0)
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 200 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 B8.00 0.00
B.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 -7.02 14.02 0.0z
16.00 8.00 -8.02 16.02 0.02
18.00 .02 -8.04 18.06 0.06
20.00 10.02 -10.04 20.08 0.08
22.00 11.00 -11.04 2204 0.04
24.00 12.02 -12.06 24.08 0.08
26.00 13.02 -13.08 26.08 0.08
28.00 14.02 -14.04 28.08 0.06
30.00 15.02 -15.02 30.04 0.04
32.00 16.00 -16.02 3202 0.02
34.00 17.00 -17.00 34.00 0.00
35.80 17.98 -17.98 3504 0.14

The uncertainty of measurement was £ 0,11 inH.0
“UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard uncertainty multiplied
bya ge factor k = 2, providing a level of of 95 %,

-ola-

Atrapol P
tenaslunuRy
a 1160343



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT OO LTI HEAD OFFICE

Al h
/139 MDD 13, SO8SUNTINAKORN 11 TAMBGN BANG KAED, A i e b
A Wl bRt A CMEDITED
E= o

AMPHON BANG PHLESAMUT FRAKAN PROVENCE HIH0 THAILAND

TEL: (860021 16-SK80-1 FAX: 166K-2116-T140

Page 12
Custamer Certificate No 2 22-AFM-1 30
N + UNITED ANALYST AND ENGINEERING COMSULTANT COL LTD. Request No = Reg-2002- 1606
Address © Bl Soi Udomswk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Unsler Calibration Detsils
Measurement Hem Air Flow meter Sensor Model - -
Msmuficturer Bl Sensor Serial Numbes - -
Model Dt Cal D1
Serial Number < 160491
I : UAEEFM.ITS2561
Location of Calibeation : LAB 4 AIR VELOCITY METER
Calibration Environment and Detadls
Temperature s
Humidity : 55 %RH = 20 %RH
Barometric Pressure < 113 hPa = 10 hPa
Received Dase : 22 August 2022
Calibestion Date : 7 September 2022
Calibestion Procedure [n-howse method CP-AFM-01 by Comparison technique with Standard Prieary Flow Calibestor
[ Reference Stundard | Model | Sertal Number | Traceble | Due Callbration |
| Air Flaw Meler | ciibrae 3 High Flow | 18301012012 | sensidyne | 15 June 2023 |
Tracenbility :
“This certificate provi ility af ized nationsl standard, snd to the realizmtion of the imemational System of
Units (51}
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing 2 level of confidence
approximately 95 %
Calibration By : gt Approved By : e
Mr. Moppadon  Lusngart M. Pacil Matkavoen
Servics Calibration Engineer Calibeation Engineer Supervisor
Tasue Diate 7 Septernber 2022
ot be in full, withint writen approval of the lanovative lastnusen Co. L.

FM-708-AFM-01 Rev.00 Issue date 01/07/19

I.i]flﬂ"l‘ﬂljﬂ'l'uqtl

INMNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
77139 MO0 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND %mm"m
TEL: (660-2116-5860-1 FAX: (66X-2116-T140

Certificate of Calibration
Customer Certificate No : 22-TPM-378
Nome : UNITED ANALYST AND ENGINEERING CONSULTANT Request No @ Req-2002- 1606
CO. LTD. Page: 112
Address 8l Soi Udomsuk 41, Sukhumvit Read, Bangehak, Prakanong.

Hangkok 10260

Unit Under Calibration Details

Calibration Parameter @ Temperature

Instrument Mame : Air Flow meter Range Calibration = 20 °C to 45 °C
Manufacturer : BGI Type of Sensor :  RTD

Maodel ¢ Delta Cal DC1 Sensor Diameter (mm) : 3

Serial Number 1 160491 Calibration Position (mm) : 45

Resolution Ao Intrument Status = Used

1D Number : UAE.EFM.175/2561

Calibration Environment and Details

Temperatune  BEYTE

Humidity : 55 %RH £ 15 %RH

Received Dale © 22 August 2022

Calibrated Date t T September 2022

Calibration Procedure  :  In-house method CP-TPM-01 by € isom with Standard T

Refecemediannnd & oy i with Sensor, M . GINGOVGINGO, Model: GT11/ RTD100, SN:

DROMNST, 10: 03-TPM Which was calibrated on 10 March 2022, Calibration Certificate No. : QR22-0578

Traceability * This Certificate is tracenble to 1 Unit through Quality Reborm Co., Lud, NSC-OMSC Accreditation Na.:
Calibration (292

Note

The reported uncertainty is hased on standard uncestainty multiplied by the Coversge Factor k=2, providing a level of confidence

approximately 93 %.

Approved By : -"1'{01
Mr. Pacit Mathavom

Calibration Engineer Supervisor
Issue Date : 7 Seplember 2022

£l 1 ot by duced Fall. without wril of the Innovative Instrument Co.. Lid,
FM-T08-TPM-01 Rev 01 Bssue dae 130230

Lanms'l:imuqu

INNOVATIVE INSTRUMENT CALIRRATION LAR
PNNOVATIVE INSTRUMENT COL LYD, HEAD OFFICE

050 MO 1L 808 SUNTINAKORN 1] TAMBON BANG KAEQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 19540 THAILAND

TEL: (660020 M- S800: 1 FAX: 1661021 167030

Certificate No : 22-AFM-139
Request No : Req-2002-1606

Result of Calibration ;.

Flow Setting. STD Flow Reading | UUC Flow Reading | Correction Flow Uneertality
(LPM) (LPM) (P (LPM) (LPM)
145 1450 14,46 i 021
15.0 15.00 15.08 0w 022
158 1580 1588 008 023
16,6 1660 16.68 008 0.24
183 1530 1842 2 028
Nate
STD : Standard

UUC : Unit Under Calibration
Calibration media - Air
* Indicates nom accredited

End of Certificate

The ressits relaal only e calibated i in full, wil alal i Co. Lad
FM-TOB-AFM-D1 Rerv.00 ssise date DL/07/19

Lanms'l:imuqu

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO_ LTD. HEAD OFFICE
77139 MOO 13, SOl SUNTINAKORN |11 TAMBON BANG KAED,

Ab g G 3 ’ E 104 A -TI8I-TIS1 7028
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND ST
TEL: (66H-2116-5860-1 FAX: (66)-2116-T140
Calibration Note Certificate No : 22-TPM-378
ULIC Adjussmens ¢ Mot Adjust Request No : Req- 20221606
Fuge 1 12
Result of Calibration :
Starstard
VT Rany | Comaian Vacertabis
UUE Semsor Tvngursiuer
sl o w0
el
20004 200 aga 0.14
25,003 49 +0.1 014
30001 9 +1 014
Ta
35002 19 +(.1 a14
20002 400 ag 014
45,005 452 -02 a4
004 00 o a4
25003 9 0l a4
30001 ol -0 a4
mw
L0z 350 oo a4
Az o [T old
45008 450 L] 04
End of Certificate
Calibrated Ty : e
Mr. Noppaon Lusangart
The resalts related oy 1 the ilem ealibeated. i 1l in full, wis ay 1 af the Innevative Instrument Co., Ll

FM-T08-TPM-01 Rev.01 lssue due 130220

Lﬂﬂﬂ']'l‘lijﬂ'l‘l]ﬂﬂ



Equipment :
Manufacturar:

Model :

Serlal No.:

1D Na.:

Condition As-Received:
Recoived Date:

Calibration Date:

Reference:
Amblent Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:  The

A,
&2

5341 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 4‘:\}3
Pl

TEL. 0-2717-3000-24 FAX. (-2719-9484 NEC-TISLTIS1TO2S.
CALIBRATION o008

Certificate No. : 23P1B58

Certificate of Calibration sl

This cedtificate may not be reproduced other than in full,
excapl with the priar written approval of the head of
Corporate Services 3: Equipment Calibration and Tesling Servicas.

UAE EMAZ. 11002555
Used Item

26 May 2023

02 June 2023

2305-0819WSC
(23 +£2)°C

Submitted by:  United Analyst and Engineering Congultant Co.,Ltd.

(50 %151 % 81 Soi Udomsuk 41, Sukhumyil Road,

Bangehak, Phrakhanong, Bangkok 10260
1006 mbar

was by direct method against Prassure Measuring Instruments

Cert.No.: 23P1856

Standard according to in-housa calibration procedune CP-P10, wsing " DKD-R 6-1 ; Calibration of Prassura
Gauges, Edition 03/2014 * as a guidalines,

f result of ration

1.Reference standards Instruments :

Instrument Model Serial No. Certificate No, Duse Date
1) Standard Baromater nPI4z 1422505046 MP-0084-23 03 May 2024

2.This Instrumant was installed in vartical 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 customar,
4.This result of calibration instrument was in absolute pressura.
5.This instrument was used clean alr as prassure madia.
6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable o the Intemational System of Unit maintained through:-
-National Institute of Matrology Thalland (NIMT)

Calibrated by :  Suksan Khankaew AHzpol F.
lssue Date © 08 June 2023 | 1Phalines Prabpaipal

| ] Sura Suwannasri
17 ttapol Panurach

tenaslupugy
B 0316956

CORPORATE SERV X IIPMENT CALIBRATION AND TESTING SERVICES 2 X
534/ PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’5@\\;;
TEL 0-2717-3000-24 FAX. 0-2719-9484 = NSCTISTEITEIS
CALIRRATION 300

T,
St
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %&
b=

Certificate No. : 23H1201
Page: 1of 2

Certificate of Calibration

Equipment : Dial Therrmeo-Hygrometer
Manufacturer; Barigo This cenificate may not b2 repraducad cihar than in full,
except with the prior written approval of the head of
Model : - Cormporate Ssrvices 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE EMAZ.014/2555

Condition As-Recelved: Used ltam

Page: 202
Result of ion:- Without Range : 720 mmHg to 600 mmHg
Function:- Absolute Pressure Scale Interval : 1 membg { The Fifth Estimate )
Increasing Pressure
| Appled Presswe (mmig) | 720.43 | 730.67 | 74034 | 75152 | 756.56 | 761.83 | 773.53 | 786.76
UUC" Indicatian (mmHg) | 7200 | 730.0 | 7400 | 7500 | 7550 | 7600 | 7700 | 7900
Error {mmHg) 043 | -087 [ 034 | 452 | -156 | -183 | 353 | 876
Deocreasing Pressure
|Appled Pressure immHg) | 708.76 | 773.60 | 761.80 | 756.65 | 751.59 | 740.72 | 730.68 | 72059
UUC" indication jmmHg) | 7900 | 770.0 | 760.0 | 7550 | 750.0 | 740.0 | 7300 | 7200
Eror {mmHg) 876 | -360 [ 189 | 488 | 159 | 072 | 068 | 058
The uncertainty of measurernent was + 0.24 mmHg
* UUC = Uinit Under Calibration
The reported uncarainty of measurement was basad on a stendard uncerainty multiplied
by a coverage factar k = 2, providing a level of confidence of approximately 95 %.
-alo-
A L}

Lana;l'{‘lfggs':hgqu

Cert. No.: 23H1201

Received Date: 26 May 2023
Calibration Date: 30 May 2023
10 06 June 2023
Refarence: Z305-0918WSC Submitted by: United Analyst and Engineering Consultant Co.,Lid.

Ambient Temporature: {25 £ 3] °C
{50 +20)%

Relative Humidity:

B1 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Banghok 10260

Procadure used: ‘Calibration wera conducted using in-house calibration procedurs CP-HOZ2 according to comparison
with standard chilled mirror sensor for huridity

function and

wilh standard

prabe for function into humidity / temperature chamber.
Conditien of this result of calibration
1.Reference standards insirurmants
Instrument Madel Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Manilor 5112 360185 20703 02 Aug 2023
2) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

2.The corificate is valid enly fo the Hem calibrated on date and place of calibration.

A.This Certification is fraceable to the International Systern of Unit maintained through:-
-Mational Institute of Standards and Technology (NIST) , The United Stales of Amarica
~Tachnology Promotion Assoclation (Thalland-Japan), NSG-ONSC Accredited No. Calibration D008

At

[/ Crakrit Waswwanjua
[ ]Pornthippa Tameyakul
| ]vipomn Tentiyawuti

Calibrated by :  Somchal Dumwor \pp
Issue Date - 07 June 2023

tenaslunuRy
B 0316275

Page.: 2 of 2
Result of Calibration:- Before Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uneertainty
Temperature Humidity Reading Error of Measurement
"c) (%RH.) [3RH.) (W%RH.) (£%RH.)
250 40.1 55 14.9 16
250 60.0 ] 6.0 1.7
25.0 B0.O 78 20 1.9
Result of Calibration:- After Adjustment
Function: Humidity Measurameant
Reference Standard uuct Uncertainty
Temperature Humidity Reading Error of Measurement
{*C) (%R.H.) (%R.H.) (%R.H.) (%R.H.)
250 401 A8 58 1.6
250 60.0 6O 0.0 1.7
250 800 T2 -B.0 1.9
Result of Calibration:- Without Adjustment
Function: Temperature Measuremant
Standard uuc* Uncertainty
Temperature Reading Error of Measuremant
°c) "ch °cl £°C)
19.987 200 0013 07z
30.016 300 -0.018 o072
30.944 300 -0.944 o072

uuc* : Unit Under Calibration
The reporied uncertainty of measurement was base on standard uncartainty multiplied
by ge factor k = 2,00, providing laval i 95%.

-allo-

Hmt
onashiesyna



United Analyst and Engineering

Tast Date

Manufacturer :

MULTI-POINT GAS TEST REPORT

: Mar 20,2023

Equipment : Model :

Serial Number :

sStandard Gas Concentration Dilutor Detail

Multi-point gas test data

[ Analyzer Disj
(ppm)

% Error
Reference Value {ppm) [ 1

:Appuoue by

Calculate by
i ]

Enginee:

MULTI-POINT GAS TEST REPORT

Test Date tJan 24,2023

Gas Ar Model :

Therma

Equipment : (ND2)

Manufacturer : Serial Number :

Dilutor Detail
P

Multi-point gas test data

Analyzer Display
(ppb)

Difference Error | Percent Error

[% Error ;—| :

1 ..___[

Calculate by

-Eirgas

Al Lt b oo pang

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Fart Numkzr: S4MIZEE 154D Eateronce umoer:
Cylinder Humber: Er143262 Clindar Yalume:
Laberatery: 124 - Durnem (3471 - NG Cylinder P-eszure-
F3VP Number Bazna- Yalve Dutlat

Cas Sode: COHOMGH 502 BALK Carificatlar Date:

Explratlen Date;

Jun 21, 2424
LR T T

1224021351571
1444 CF

E01E PEIG

EB0

Jusa 2, 2621

PR Trzeallty Fusiucsy 167 5239 20 Seribioline = Giou
#novlza e

g

Companent

ANATYTICAL RESULTS

ercuzu,
mcl 145 Cakbraia )

e
Al corenl-abons ai- i

The 3R Bl

Instrurme HMaksModel

443K i aboa B by

Renqueatarl Actiral Protacal Tutal Ralativa Azpay

Goheentratlon Lonsentration Mathad Unoartatnky Dlaties.
[er A5.UL =T b5k H'i-‘-}; &1 11-1.4% R, QEAZE* JE/Z1200
hIT2AG BRIDE 45.00 >34 45,94 FPY = += 14 H NE4Z02T, QEZZUZ1
SULFUR CEZRIPE 4340 == da 50 FFY =l 1= 3.2% HIZT T erahie Difterat2, O52 52021
Zh-BUN MIHINIDE TIIFE A4 BFFY (il += LT MIST Tracaan CEMEI
 TROGEH Baluna:

—
CALIBRATION STANDAKDY

Type Lot I Cylinder No Gonsentration Explratian Date
NTRM 205120 [T 43,04 BV HITR T DB ROGER Feht?, 205
Fan 12352 DEGSIZS £ 21 PN LITROBPN MOXICESIR Fab 20, 2020
T AU 2R3EI T2 BT Fea g, 023
MT3ka 150110435 CC4TIRTY 11 SULFUR DIDgID=! -un T, A2
M3k 1e0Gar 1y CL474277

BAC.A PP DARBCH B HORIDEh TROGEN

ANALYTICAL DQUIPMENT
Anabytical Prinsiphe

Huv 15, 2955

Laxt K llipoint Calibration

hicclet G7RF: SHRIEN 0l Cix FIR L3,
Hicglal £7I0 & IR0 3 FTIR: dun 13, 202
Mgkl B30 AARIRNT 335 MDD FiIR dur23, 2021
Higabal OTI0 5-4ROB0T#6s 50 FTIR: Inr 03, 22
Triad Buta Availabte Upen Requast
NGTES: PO #6z2 002827
SHOES W 26.40ky
SETWT 473kg
The wnalytizal tesr resu'es repacted an thls certilicaze relate only ta
the eylinder nurber spcifi rivi-. This co o 1 :port, e
N rrecified abovie. This coacludss e tast repart, (o v
TACCREDITED;

ApBrovid for Release

Alrgas

an il

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Fart Numkzr: S4MIZEE 154D Eateronce umoer:
Cylinder Humber: Er143262 Clindar Yalume:
Laberatery: 124 - Durnem (3471 - NG Cylinder P-eszure-
F3VP Number Bazna- Yalve Dutlat

Zas Sode:

COLHD NG 502, BALN

Corificatlor Pate:

Explratlen Date;

Jun 21, 2424
LR T T

Cediiatyn sevisr—ed 0
. R

L¥NH
wizzranly 2

e azy

LPR Trazeasdlyy Fukcy
Anawiza .

CERT AnAz.21
lena'ﬁniumuqu‘

Alras Spevalty Cascy
L1

1224021351571
1444 CF
E01E PEIG

Jua 1, 261

Ior Mz and Sedibtelioe 7 Gszous Ga i T

APy G 1 R

ANATYTICAL RESULTS

1 Glos abor:2 B ly v

Cemprnent Renqueatarl Actiral Pratona! Tutal Ralativa Azpay

Goheentratlon Lonsentration Mathad Unoartatnky Dlaties.
[er A5.UL =T b5k H'i-‘-M_ =1l 1-1.4% K= CrRaatls QEAZE* JE/Z1200
kTG DEIDE 45.00 >34 45,94 FFM =1 - T4% HIST Trazenlbke NEMLTZ027, DE. T}
SULFUR CEZRIPE 4340 == da 50 FFY =l 452 NIE 2k Difterat2, O52 52021
Zh-BUN MIHINIDE TIIFE A4 BFFY (il LT MIGT Tracaan CEMEI
 TROGEH Baluna:

—
CALIBRATION STANDAKDY

Type Lot 1T Cylinder Mo Gonsentration Lnicriainty Explration Data
NTRM 205120 [T 43,04 BV HITR T DB ROGER " on Foh 62, 2025
Fan 12238 DESSITS £ 21 M WTROGPN MHOXICERIR Fab 20, 2020
g AUT£REIRI2 CLENE591 A.220 HEA MITROGEN DYOEIC SN[ TROGEY Fra X
MT3ka 150110435 CC4TIRTY 45 N2 FF SULFUR DIDgIDSKITLOE SR -un T, A2
M3k 1e0Gar 1y CL474277 BAC.A PP DARBCH B HORIDEh TROGEN

ANALYTICAL DQUIPMENT
Anabytical Prinsiphe

Huv 15, 2955

Laxt K llipoint Calibration

 AHRIEOT 2S5 Cax

T A IRIO0TAAS b

Hicoksl 6530 AHRIR0T 333 KOO
Hiazbal D70 &R0 A S0

FIR
FTIR
AR
FTIR

Triad Buta Availabte Upen Requast

NGTES: PO §GE2 002827
TAUSE T 26.40ky
SETWT; 4,73kg

The wnalytizal tesr resu'es repacted an thls certilicaze relate only ta
the cylindes nurber spucified abrve. This ceacludey e tast repart,

ApBrovid for Release

09, a0

AL T, 202

Jur. 33, 2021

I 03, 2021
— .-..'.....‘
TACCREDITED;

CERT AnAZz.21
Lenm%'iumuqu‘



Calibrated by : H:Sbmrwﬁ,

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2309-0469

Calibration Certificate

Issued by : Calibration & Test Sectien © Meteorological Instruments Bureau

Date of Issue 17 April, 2023 Certification No. 16423
Page : | of 5
Object 1 WIRELESS ANEMOMETER
Manufacturer SCARLET
Type WIRELESS RECEIVER wL-21
WIND SENSOR wiL-21
Mig Code § WIRELESS RECEIVER : 2205DR0116
WIND SENSOR 3 2205070116
Customar -+ United Analyst and Engineering Consultant Co.,Lid.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10280,

Calibration Condifion : Temperature 251 °C  Barometric Pressure 1008.1 hPa

NATIOMAL STANDARD WIND TUMNEL  : Thermal Anemometer 642 S/N 91563

HOOK GAGE NO 1425 : Wind Aloft Pledting Beard
N.L5.T. Test Reference Number 731/241460 + Btandard Vesocity at 20 - 30 misec
: Ultrasonic Anemaometar Maodel DA-GS0-3TV (sensar TR-80AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGAMNIZATION + Standard Velocity a1 0 - 20 misac
STANDARD THERMOMETER : Theodor Friednich : Dry Mo.B380/84 Wet No. 8382/94

o tesio, testo 645 Seral No. 02848057 : Thermoschneidar No.918802

STANDARD BAROMETER : Digital Barometer Vaisala TuDayW 3 IXR0015

.D{glla Baromater Vais
Calibrated by : }\bw iif{cd, Z
Mr. Watcharapol Subwat 7. Pisood Promsut

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bungna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 164/23

17 April, 2023 Page : 3 of §
Standard Barometer Tesled Barometer Caorrection
Prassure (mbar) Prassure {mbar} (mibar)
1011.56 oz -0.44
101131 1on 0.3
1010.68 1o -0.32
010,28 100 0.2
1007.21 1007 o
1007.60 1008 -0.40
1008.36 1008 0.36
1007.98 1008 002
1008.32 1008 o3z
1007 88 1008 <012
1008.07 1008 0.7
1008.42 1008 042
1008.61 1008 038
1009.33 10ne 033
1009.68 100 032
1009.84 1010 0.6
1009.90 1o 0.0
101019 1010 019
1010.34 1010 0.34
1007.25 1007 0.2s

Average

Mr. Warcharapal Subwat

Mechanical Engineer

Calibrated by : Nﬁhmr&

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-04569

The Result of Calibration

Certification No. 164/23

17 April, 2023 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressare | Vacumm| Velociy Veloeity Correction
misee s HI0 | ke IO | mnisec misee mises
L.oo = = = Lo 0.00
.02 = = - in 0.02
.00 - - - 50 0.00
T4 5 . = 7.0 0.04
a0z - = - a0 002
1oz = = = 1.0 0.0z
13.m - = - 13.0 0.0
15m = = # 4% 0.1l
17.02 - = = 17.0 0.02
20,02 i = = 200 0.02
Wind Aloft Plotting Beard.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
'WIND DIRETION TESTED WIND DIRECTION
o 0
a0 a0
180 180
27

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 164/23

17 April, 2023 Page : 4 of 5
Stancdard Barometer Tested Barometer Coerection
Prassura (mmHg) Pressure (mmHg) (mmtig)
TERT3 750 027
T5B.54 758 0.54
T58.07 758 0.o7
TET.TE 758 022
5547 756 053
TE5.76 756 0.24
756.33 758 0.33
756,05 756 0.0s
756.50 758 0.30
TEE.87 756 003
756.11 756 on
756,38 TE6 038
756.52 5 0.52
757.06 &1 006
757.32 757 032
75744 757 Qa4
757.49 57 049
757.70 758 <030
75782 758 -0.18
75650 56 -0.50

Average

Calibeated by : wa

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 164/23

17 April, 2023 Page : § of 5
Standard Temperalure Sensor Reading
Temp. Rieading Correstion
@ c e
45.26 454 0.4
e an.2 0.0z
16.32 16.3 02

Calibrated by : lsh"r}v@xr&L

Mr. Watcharapol Subwat

Mechunical Engineer

CALIBRATION LABORATORY CO.,LTD.

2110-11,94,55 Sol Prasen Manukil 29 Yaek 4, Praser! Manukt Rd., Ladphrao, Bangkok 10230
Ted 02-576-0353-4 Faw: 02-576-2672  wwwoaHsboratory com  E-mai salefcal-lbocatory com

CLC

Accredited
moyime 1raas

CALIBRATION LABORATORY CO. LTD.

210-11,14, 55 Sol Prasan Manukit 25 Yaek 4. Prasert Manukit Ro.. Ladphmo. Bangkok 10230
Tel. 02-578-03534 Fax 02-578-2672 i yeom  E Hory.com

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL { TYPE T21A2601/721A3301

UMI14468/UM14468
CLID. NO. : 252000051
JOB CONTROL NO. : 230211015869
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

§1 501 UDOMSUK 41, SUKHUMVYIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 11 February 2023 DATE OF ISSUED ; 14 February 2023

Report of calibration screening musd med ¢ 1sken in part. Except complete. Without the approval of the Calibration Laberatsey Co., Lid.

Calibrated By : Suwit Phuanbusabong

Calibration Engincer

el

Approved By : Mongkol Yotsoontorn

Authorized Signatory
14 February 2023

This Calibration Certificste documents the traceability to national standaris, which realize the units of meassrement according to

the Internatisnal System of Units { 51)
Certificate No. Q23015869
F3-011-04/01-12 sugel ok

. o}
Lanan'.i‘luﬁr:IEl 3

@clecalibeation

CALIBRATION LABORATORY Co.,LTD.

2130-11.14, 55 Sai Prasert Manukil 23 Yaek 4, Prazer Manukil Fid,, Ladphran, Bangkak 10230
Tel. D2-5TB-0363-4 Fax: 02-570-2672  www cababoralory. com  E-maits y.com

CLC

e
oy 1vean

CLC

Accredited
e aToan

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER H INSTANTEL
MODEL / TYPE T21A2601/721A3301
SERIAL NO. d UM 14468/1M 14468

DATE OF CALIBRATION 13 February 2023

ENVIRONMENT CONDITIONS :
Temperature : mtnc Relative Humidity : (35 15) %RH

PROCEDURE USED :
This instrment was calibrated under procedure No, CLC-CPEE=08 bused on 150 16063-21 2 calibration guideline.

The calibeation was performed by using Digitl High o I Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co.. Lid.

REFERENCE STANDARD USED :

1. Digital Multimeter, Waverek Model 1281 S/N. 26320,

2, High Resolution Programmable Timer/Counter, Philips Model PMA6S0E S/N. SM&0T101.

1, Acceleromeser with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through Acronautical Radio of Thailand Lid.
Certifieate No. 05-0207/21, Due Date 31 May 2023, !

3. The measurements are tracesble to International System of Units (S1), through Acronautical Radio of Thailand Lad.
Certificate No. 07-0001/22 , Due Date 22 February 2023,

3. The measurements are tracesble to International System of Units (S1). through National Institute of Metrology (Thailand)

Certificate No. AV-000%-22, Due Date 22 June 2023,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard inty of
by the coveeage factor & = 2,00 which for a normal distributi ponds 10 a coverage probability of approximately 95 %.
It has been evaluated according to the " ion of the 1 inty of in Calibration (EA-4/02 M:2022)"

Certificate No. Q23015868
F3-011-04/01-12 page 2 of 4

. EEE
Lanm's‘lumm :

@ckcakibeatian

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : { X ) without adjustment () adjustment
CALIBRATION DATA

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Corection Uncertainty
(g) { frequency ) i (g) (g) (g) (% of rdg. )
03 50 Hz 0.200 0.302 0002 L9
0.4 S0 Hz 0.400 0.404 -0.004 19
(5] 50 Hz peak 0500 0.506 -0.006 1.3
0.6 50 Hz 0,600 0.608 -0.008 1.3
o7 S0 Hz 0,700 0.709 -0.00% 13
03 100 Hz 0.300 0.303 -0.003 1.4
04 100 Hz 0.400 0405 -0.005 19
0.5 100 Hz peak 0.500 0.507 -0.007 13
06 160 He 0.600 0.609 -0,00% 13
o7 100 Hz 0700 0711 -0.011 13

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Correction Uneertainty
{ mmis ) { frequency Hss { mms } { mms ) { mm/s } % (%ofrdg.)
3 50 Hz 3.000 3.052 0.032 1.8
4 S0 He 4.000 4041 -0.041 L8
s 50 Hz peak 5.000 5.057 -0.057 1.8
] 50 Hz 6.000 6.069 0,065 1.5
7 50 Hz 7000 7.081 -0.081 18
3 100 Hz 3.000 3040 0,040 18
4 100 Hz 4000 4.063 -0.063 18
5 100 Hz peak 5.000 5.071 0.071 18
] 100 Hz 6.000 6.087 -0.087 18
7 100 Hz 7.000 7.099 -0.099 18

Certificate No. Q23015869
F3-011-04/01-12 page 3 of 4
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INNOVATIVE INSTRUMENT CALIBRATION LAE

CALIBRATION LABORATORY Co.,LTD.

2110-11,14, 55 Soi Prasert Manukil 29 Yaek 4, Pragert Manukit R, Ladphrao, Bangkok 10230

INNOVATIVE INSTRUMENT O, LTI, HEAD OFFICE

1800 13, 808 SUMTINAKORN 11 TAMBON BANG KAED.

WG Selucd BumnuA e A CCAE DI T E D

Tl VR FREZaT g W /AT - E AT AMPHOE BANG PHLISAMLUT FRAKAN PROVINGE 11440 THAILAND
o s 1rasn Pagelofl.
Certificate of Calibration
CALIBRATION DATA
Customer
. LACEMENT RESUI 1
i U Name : UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 23-ACT-065
i §TD Reading | DUC Readi Correction Incerainty
Test point i oading o i ] COLLTD. Request No : Req-2023-0876
{mm ) {mm ) ( mm } (% of rdg.
{mm) { frequency | mm Address : 81 Soi Udomsuk 41, Sukhumyit Road. Bangchak,
*0.03 50Hz 0.0 0030 0000 21
Prakanong, Bangkok 10260
*0.04 50 Hz 0040 0.040 LR L7
0,05 50 Hz peak 0,050 0050 0.000 15 Unit Under Calibration Details
006 s0H 0,060 0.061 0,001 1.3 Measurement item + Acoustic Calibrator Class : 2
1 2 X 1 1 3
Manufacturer : LARSON DAVIS Range : 94, 114 dB/ 1000 Hz
007 50 Hz o7 0.071 0,001 12
Model 1 CALISO Intnsment Status ©  Used
003 100 He 0,030 0.030 0.000 21
0040 0000 17 Serial Number : 6458
.04 100 Hz 0.040 041 L G
ag - 18] : UAE.EFM.056/2564
100 Hz ek 0050 0050 0.000 L&
i — B Calibration Environment and Details
E . 0061 -0.001 1.3 y
0.06 100 Hz 0.060 TG . (3342°C)
F 7 0.071 -0.001 12 Vi
S ki Lialid Humidity : (50 + 20 %RH )
Nate, * means Calibrations marked " Not ANAB Accredited " in this Certificate have been inchuded for completeness, Bt H S aTr ey
The Seope of Accredited ANAB Certificate No. ACDM-2814 Version D08 Page | of 58 Bocshind il 0 May 2023
Calibration Date + 12 May 2023

Location of Calibration : LAB | Acoustic
(Calibration Procedure  : In-house method CP-ACT-02 based on [EC 608942:2017 Electroacoustics - Sound calibrators

B 1 is valid for the abave stated inst U's only. Serial ration
This report is valid for the above stated instrumen| Iy Sl e AL Msddl Namber Tracesble ‘Due Calib
Sound Calibrator SV 35A 58079 EEI 31 May 2023
THD Multimeter 2015 1047765 NIMT 31 Jumuary 2024
Traceahility : This certificate provi illity of w ized national standard, and to the

realization of the international System of Units (SI).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of
#i#d End of Certificate ###
confidence approximately 95 %,

Calibrated By : it Approved By -"‘-ﬁ 1
Mr. Noppadon  Luangart M. Pacit Mathavormn
Service Calibration Engincer Calibration Engineer Supervisor
Issue Date : 12 May 2023

Certificate No. Q23015869
F3-011-04/01-12 page 4of 4
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@clecalbeation

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CALIBRATION LA INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

INNOVATIVE INSTRUMENT €0, LT, HEAD OFFICE WIIMIOO 13,500 SUNTINAKQRN || TAMBON BANG KABO.

TU3 MO 13, SO0 SUNTIRAKORN 11 TAMIEBON BANG KAEC. AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

AMPHOE BANG PHLE SAMUT PRAKAN PROVINCE 10340 THAILAND Jld TrEm——— A EERTEEYE TEL: {66K0-2116-5560-1 FAX: (66021 16-7140
TEL: 166H0-2116-5860-1 FAX: 16610-21 16-T140 b
Page 2cf2
— Certificate of Calibration
Certificate No : 23-ACT-065 Clatausy
Request No : Req-2023-0976 MName : UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD, Certificate No: 7-ACT-103
Sound pressure level Calibration Results : Without Adjustment Address : 81 Sai Udomsuk 41, Sukbumvit Rosd, Dangehak, Prikanang, Bangkok Request No: Req-2022-0230
Calibration Range Without Adjustment (dB) Adj (dB) 1 i fimi 10260
(dB) Measured Error Measured Error (=dB) Class 2 (= dB)
9443 /1000 H 9391 009 - - 0.13 0.40 S by AL
14 dB 7 1000 He 113.96 0.04 7 3 013 0.40 Measurement item : = Sound Level Meter Microphone Class : 2
Manufacturer = LARSON DAVIS Microphome Model : 375404
Melodel : LaT2 Microphone SN @ JIRGER
Frequency of Sound pressure level
- = = 2 = Serial Mumber D040 Preamplifier Model : PRMLyTZC
Calibration Range Without A A 1 i limit
(1] : UAEEFM.O38/2564 Preamplifier /N : 071540
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (%) Class 2 { = %)
Resolution i 0 odB Intramest Status © Used
G4 dB /1000 Hz 1N 00 000 = - 0.1 1.7
Calibration Environment and Details
114 dB / 1000 Hz [LCLIRIN 000 = = 0. L7
Temperature o oy ol e
Humidity 1 SO%RH %20 %RH
Tatal Harmonie Distortion plus Nolse of Sound pressure level (THD+N %) :
Pressure i 1013 hPa % 10 kPa
R = - 0 .
Calibration Range Without dj Uncertainty | Acceptance limit RasaboadTil + 31 Ianuaey 2022
(Hz) Measured (%) Measured (%a) 1+ %) Class 2 (= %) Cal ik : 11 February 2022
94 dB / 1000 Hz 0.02 - 040 30 I
& Calibration Procedun: + In-howse method CP-SLM-1 based an 1EC 61672-3 : 2013 Electrancoustics - Sound level meters - Part 3: Periodic tests
! ; 2 =
114 dB / 1000 Hz 0.3 oAb 10 Location of Calibration  ; Lah Acoustic
Reference Standard
Note : Instrumient Brand Model SN, D calibration Tracebility
- Acceptasss limil wis IECHIF22017 Class | Standard Micraphone GRAS HAN 186273 15 Seplember 2022 GRAS
- The calibration results exclisbe the calibeaor pressare correction Multifrequency Calibraor Quest Quest-eal EFAO00214 14 June 2022 Ts1
the micrephone i Auttio Generator Svanick Svand] 131 18 Orctober 2022 WK Electric
End of Calibration Nate

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence spproximately 95 %,

Calibrated By : ¥ Approved By : MEn

Mr. Noppadon Lusngart Mr, Pacit Mathavarn
Calibration Cfficer Calibetion Engineer Supervisor
Issue Dute : 11 February 2022
n nat in Fall wi itten approval of Ca Ll

FM-T08-SLM-01 R [asue e DLOT/ 16
'

i e wonaslumuny




INNOVATIVE INSTRUMENT CALIBRATION LAB

TNNOVATIVE INSTRUMENT CO.. LTI, HEAT OFFICE

T139 MOO 13 SO0 SUNTINAKORN || TAMBON BANG KAEO,

'

i Bl Busepanis e

AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10580 THAILAND ACCRMEDITED

CALINATION LanaRATORY

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT C0.. LTD. HEAD OFFICE

TI3% MO0 11, SO0 SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG FHLT SAMUT PRAKAN PROVINCE 10540 THAILAND ACCREDITED

| TS
CALIBRATION LARDRATORY
AC-2961

TEL: (GSH-21 16-5860-1 FAX: (66H-2116-7 140 AL-2961 TEL: (6600-2116-5860-1 FAX: (660021 16-7 140
Page: 2/6 Page :3/6
Certificate No = 22-ACT-103 Centificate No 22-ACT-103
Request No Req-2022-0230 Request No Req-2022-0230
1. Indication at the check frequency
UUC Setting Nuaunl Bofore Adjust Adjust Acceptance S. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY % i
FAST{ A/ 37138 Lovel s ERR p—s ERR fyam UUC Setting Deviation fram various Frequency e Acceptance
Callbrator Setting (B (an) (B (aw) B (£dB) (£dm) bbbl Wigiin Hemwst axve et
STD i >
1000 Hz 114.00 dB 11385 140 +.15 139 005 0.20 (5] Setting A (B} © () Z (dB} i+ dit) { = dB}
63 Hz 0.2 [ o0 20
Nate : Absalste sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN.58079
125 Hz -0l 0o 0 13
250 He -0 o 0o 15
2. Self-generated noise, Microphone installed 500 Hz 0.1 0.0 0.0 15
UUC Setting
‘ 1000 Hz 00 0.0 0o 02 10
Measured | UNCERTAI &
FAST/37-139
2000 He o (2] [ 20
UUEC Welght (B} (£dB)
ghting 4000 Hz o0 a0 0.0 30
A 281 01l
2000 Hz on 0 00 50
3. Self—gene!aled noise, Microghdme re Elacec Izzthe el input signal device 16000 Hz il ol il HANE
UUC Setting
Measured | UNCERTAINTY 6. Frequency and time at 1kHz
FAST(37-139 e
UUC Setting STD Measured Acceptance
UUC Weighting (B} (= dB) = UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
A 281 (811 - =
UUC Weighting () (B} (L1 (+dB) {+dB}
[ 279 01
A 11400 1140 [T 02
z 344 (811 5
c 11400 1140 00 02 02
4. Acoustic signal test of frequency weightings [Without Windscreen) - i e - L
Deviation from various Frequency Acceptance
VUL Setting UNCERTAINTY 1€ Setti P——
‘Weighting Respone curve Limit it e o = UNCERTAINTY —
FAST/ 37139 n T z IT1I9IA REF uue ERR Limit
[ +dB) (+dB)
STD Setting (B} (i} (di) UUC Time Respone (i) () () (+dm) (= db)
125 Hz o 0.l 0.l 050 20 Fari 11400 1140 00 01
1000 Hz ke i i il i Slow 11400 114.0 00 02 0l
4000 Hz (L] 0 10 (7] a0 Leg 11800 T i ot
BO0D Hae (%] 07 08 070 50
The resalts reluted anly 5o the i i be witkut o Instrwment o, Lid Iy 82 the itess calit ot in full, witheut writien appemal af the lsnovative Instrument Cov, Lid
FMETI-SLAM-01 Rev0 lssue dotw DL 1E FM-708-SL M0 Rew ) s date DLOTY 1S
Ly lay
INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE INNOVATIVE INSTRUMENT COL. LTD. HEAD OFFICE
TI3% MO0 15, S01 SUNTINAKORN 11 TAMBON BANG KAEQ, T30 MO 13 SOISUNTINAKORN 11 TAMBON BANG KAEQ. b
AMPHOE BAMG PHLI SAMUT PRAKAN PFROVINCE 10540 THAILAND AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10560 THAILAND g it Bl Busgus e ACCREDITED
TEL: (66)-2116-5860-1 FAX: (6610-2116-T140 TEL: (66)0-2116-5860-1 FAX: {66421 16-T140 CALIRATION L ARORATOY
Page: 516
Cenificate Mo ©  22-ACT-103 Ceniflcate No = 22-ACT-103
Request No Req-2022-0230 Request No Req-2022-0230
7. Long Term Stability
UUC Setting Meanired Acceptance 9. Level linearity including the level range control
T P UNCERTAINTY e UUC Setting ST Measured Aceeptance
AST /AL UNCERTAINTY
STD Setting B (+am) (+am) il i e i —
T 1140 UUC Range (dB} diy (1) (+dB) {4 dB)
43, ; 0 ;
Final 1140 7138 == i — 0.3 .
- 114 1140 on (B}
Deviated [
10. Tone burst response
8. Level linearity on the reference level range Sspons
~ - UUC Setting ST Anticipated Measured Acceptance
UUC Setting Anticipated Deviatian Acceptance UNCERTAINTY
UNCERTAINTY AIT139 Tonchurst Ref uue ERR Limi
FAST/ A/ 37-139 REF uuc ERR Limit e
UUC Time Respane s B (B} B +dB +
STD dB (dm) (] (dB) {+dB) (+dB) ki L : s e s
!
[T 139 1380 0o [T s ds it ua i
T i v P T Fast 2 1180 177 03 +1.0,-2.5
e 29 290 o0 T 025 109.0 1087 03 +15,-5.0
124,00 124 1240 00 i 200 1286 1285 Al 10
Slow 03
1190 19 1190 0o 1l 2 109.0 1089 A1 +1.0,-5.0
1400 114 1140 00 11 200 1290 12040 o 10
109.00 L Ll il U SEL 2 109.0 1090 00 10,25
1041} 104 140 0o L1
023 1000 99 Al +1.5,-5.0
541 9 9.0 00
W00 o b a 11. Peak C Sound level
500 By 89.0 00 - UUC Setting Anticipated Measured Asceptance
; UNCERTAINTY
3400 Ll B0 o L FAST/C /95-142 REF e ERR Limit
T ] 90 [ L
STD Setting (dB) (di) (i) (=an) (+dB)
.00 M 0 0 Ll
Compless eyele 1374 136.7 40.70 LX)
500 9 5.0 i L
Pasitive hall cycle 1364 136.1 -0.30 02 20
400 64 640 oo Ll
s 5 =i 3 m Negative half cycle 1364 1362 -0.20 20
$4.00 54 40 oo L
45.00 4 490 oo L
“ e 440 oo L
36010 3 33 03 Ll
3100 i 383 03 Ll
Iy 10 the e calibraied. T o8 be repeoduced except in full, withou! writtos spproval of the lanavative Instrament Co., Lid The resuls related oy 1 the ilem cafibeated. Th shall i in full, without writien il of the Innervasive Instrumens Co. Lid

FM O SLA e 1 bt chote D1OTV1E
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INNOVATI

T30 MO0 13, SO0 SUNTINAKDRN |1 TAMBON BANG KAED,
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

E INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTE. HEAD GFFICE

adae

" bean
ACCREDITED

CALMNATION LanCRATORY
AL-T3

NAC

JRANATEF

liranatee Amocistes CoLtd
BA/14-15, 67
Ptchae 1,8
10600 Th
011

SBAEEIINN45T

E-mail: jnac-cabbration@jranses com
Wik site: www franasee.com

Bargh

ASSOCIATES CO,

funghokyal

Accredited colibeation laboratary
ISOAEC 17025:2007
NSC-TISI-TIS 17025
CALMRATION 0367

Flow measurement lobaratary
Calibration services department.

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

TEL: (S6H0-2116-5860-1 FAX: (B6)0-2116-7140 1
Page : 66
Cestificate No 22-ACT-103
Request No Req-2022-0230
12. Overload indication
UUIC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuce Limit
STD Setting dB) (+dB) (£dB)
Positive one-hall cyele 142.2
Megative one-hall excle 1423
Deviated .1 02 13
13 High Level Stability
UL Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 e Limit
STD Setting (dB} (+dB) (# dB)
Inigial 138,00
Firal 1380
Devinted o L8] 0.3
End of Certificate
teal cmly 1o the item calibratecl. Th pt in full, of e, Ld
F-TUS-SLA-01 v sae date 0101714
INRANATEE ASSOCIATES CO,LTD,
" CL-011-65 Page 2 of 2 Pages
MEASUREMENT RESULTS:

The Crifice gas flow device was calibrated by direct comparisoe mathod with the Standard Ratary Displacement Mﬂerikmks Meter). The llulwd air was used 85 3

medium in the system. The standard conditians are 25°C (298,15 K) and 760 mmHg far pe and
Table 1: The results of @ Standard calibration dats
Flow rate Pressure | Temperature | Tempersture | fp_meter | &g Orifice Standard Flaw [2,]
Plate [ra] [ral [Tm] | v
| m’fmin memHg *c ‘c mmHg | IO i
1 0.702 758.108 24,560 73800 7180 | 1568 1252 0,650
2 D998 758.182 24,620 4010 6O0.852 3088 1756 na19
3 1118 758.204 24,550 23.960 40985 | 4.167 f 2041 1.060
4 1.169 758.228 24.540 24.060 30L007 4728 2174 1124
5 1415 758,202 24.720 24,250 w776 | 7o aes2 1366
Shape [ 1.96180
Intercept {f]: 003332
Cormelation coeffickent {¢): 099914
Uncertainty {i=2): amr  m'fmin
Table 2: The resuits of @ sctual calibeation data
Flow rate Pressure | Tempersture | Temperstura | A meter | Ap Orifice Standard Flow )
Plate [Pa] [Ta] [T} ¥
' femin memHg ™ o mmblg (] mmin
1 0.702 758,204 24560 28900 57190 | 1568 | 0785 D651
2 999 758,182 4820 24,010 60852 | 3088 1101 030
3 1118 758,204 4,550, 21960 40965 | 4167 1279 1060
4 1.168 758,228 24,540 24.060 0007 | 47 1362 1124
5 1418 758.202 24,770 24250 w76 | 7044 1664 1368
Slape () 122877
Intarcagt {#): -0.02091
Carrelation coefficient {r): 099914
Uncertainty (k= 2): ans m'fmin

***End of Certificate of Calibration®**

I.I'Jﬂﬁ'li‘hjﬂ'l'l]ﬂu

Cartificate No. +CLO1165
MEASUREMENT ITEM + Top Load Orifice Colibration procedure:
MANUFACTURER $TISCH The Qirfices s fiow device wos callbroted ogins:
MODEL/TYPE : TE-50254 Standard Rotary Displocement Meter (Roafs
SERIAL NUMBER 13540 Meter) Mods! G55/MG/ W o, The Wi-GL-004
| NUMBER + LAEEFM.176/2561 was wsed o3 o collbration guide(ing,
CONDITION AS-RECEIVED + Used item
Troceability:
+ United Anadyst and Engineering Consultant Co.Ltd. This certiicute provides “mmm‘wq‘hr
1 50l Udomsuk 41, Sukhurmvi Road, Bangchak, i
Bangkok 10260 standargs, and ta reallzgtian of the interational
aysterd of i (5] throuth the VEL [Notions!
RECEIVED DATE 125 Oct 2022 Metralogy institute of Netherkands] vio Certificote
MEASUREMENT DATE 131 Oct 2022 number: GE231801
1S5UE DATE 102 Naw 2022

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Uncartalaty of Measuremant:

The reported uncertainty of measurement is based

an the stondard uncertainty muttipled by o
foctar k=2, Which for o normal

anmnmum carmesponds ta a coverage probability

Temaerature 1230230 € of 355,
iy FERIE0 ik has been determined i occordirice with the GUM
Atmospheric Pressure 11010 £ 10 hPa

“Evaluotion of mensurement
dota - Guide to the expression of uncertoity in
measurement’

CALIBRATION CONDITION:

Praconditicning
Measurement Cansditian

: 24 hours at ambient conditions.
 The average values during Measurément are 4.5 °C and 61.0%RH.

TABULATION OF RESULTS:
The table on naxt page gve the measured values.

Calibrated by:

BT
i

Aans
Mr. Parings Boancharoen
Calibration Department Marager

Approved signatory:

r, Sorawit Thachalad
s Jittriporn Lertsomphal

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FUW

IN WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFM NI TESTING SERVICE:
53404 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGROK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-5484

Certificate of Calibration Caifealeo. ;. 29701

Equipment : U-Tuba Manometer
Thia certificate may not be reproduced ather than in full,
3 o

i e except with the prior witten approval of the head of
Modal 1221-36-WiM Civporate Services 3: Equipment Casbration and Testing Services.
Serial No.: -
1D Now: UAE.EFM.022/2560
Condition As-Received: Used ltem
Received Date: 26 April 2023
Callbration Dat 09 May 2023
Reference: 2304-0703WSC Submitted by:  United Analyst and Engineering Consultant Co. L.
Ambient Temperatura: | 23 £ 2 ) °C

+ 181 % 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak,
Relative Humidity: (501 15)

Phrakhaneng, Bangkok 10260
Atmospheric Pressure: 1010 mbar
F used: The was by diract method against Pressure Measuring Instrumants
Standard 10 in-house calibration p CP-PO4, using " DKD-R §-1 ; Calibration of Pressure

Gauges, Edition 032014 " &5 & guidalines.

ibration

Conditi this

1.Referance standards insturments :

Instrument Model Serial No. Certificate No. Due Date
PC10GP 1168 MP-0137-22 24 Aug 2023

1) Pressure Calibrator
2 This result of calibration was madae on requested al the point specified by custamer.
3,Scale and conversion factor is 1 kPa = 4.0146293 inHaO
4.Tis instrument was used clean air and oll 85 pressure media,
5. This instrument was calibrated by appied pressure 10 high-port (+) side and low-pont (-] side open to almospheric pressura.
6, This instrument was Installed in vertical arientation and fop of the presswre port was used as the reference level.

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

8.This Cerfification is traceable to the System of Unit through:-
-National Instilute of Matrology Thailand (MIMT)
Callbrated by :  Suwit Aussarree \pp : Attapel P,
Issue Date : 11 May 2023 | | Phalines Prabpaipal
| ) Sura Suwannasr
L/]/mrapol Panurach

tenanslumun
B 0314241



Cert.No.: 23P1401

Page: 2 of 2
Result of calibration:- Without adjustment Range : 0 inH,O 1o 36 inH,0
Scale Interval ; 0.1 inH,0( The Fifth Estimate
Increasing Pressure
UUC Indication
Applied Pressura  High-port side  Low-port side AP Error
{inH; 0} {inH,0) {inHz0) {inH,0) {inH,0)
0.00 0.00 0.00 0.00 0.00
2.00 1.00 088 198 -0.02
4.00 2.00 -1.98 X -0.02
6.00 3.00 298 598 -0z
8.00 4.00 -388 798 -0.02
10.00 5.00 4,98 a.98 -D.02
12.00 6.00 -6.00 12.00 0.00
14.00 7.00 <7.00 14.00 0.00
16.00 8.00 8.00 16.00 0.00
18.00 9.00 -5.00 18.00 0.00
20,00 10.00 -10.00 20.00 0.00
22.00 11.00 -11.00 2200 0.00
24.00 12.02 -12.00 2402 o.02
26.00 13.02 -13.00 26.02 0.02
28.00 14.02 -14.00 28.02 0.02
30.00 15.04 -15.00 30.04 0.04
32,00 16.04 -16.00 3204 0.04
34,00 17.02 -17.00 34.02 o.02
35.80 18.00 -17.96 35.96 016
The uncertainty of measurement was + 0.11 inH;O
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reperted uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approsimately 85 %.
-ale-
A Hpﬁnf i
enaslupugy
a 1160340
CertLNo.: 23P1855
Page: 2of 2
Result of Without Range : 950 hPa to 1030 hPa
Functign:- Absolute Pressure Scale Interval : 1 hPa { The Fifth Estimate |
Increasing Pressura
[Applied Pressure (hi*a) 956850 | cep.59 | £80.35 | 980.36 | 1001.01 | 1011.15 | 1020.84 | 1031.45
ULC™ Ingecation (hPa) 860.0 870.0 9680.0 980.0 10000 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 1.50 0.41 -0.35 -0.38 -1.01 -1.15 094 -1.45
Pressure
Applied Pressure (hPa) 103148 | 1021.61 [ 101216 | 1002.38 | 952.17 | 9E2.20 | 970.69 | 958.32
ULIC® Indication (hPa) 1030.0 | 10200 | 10100 | 1000.0 | 980.0 980.0 870.0 560.0
Error (hPa} -1.45 -1.81 216 -2.38 -2.17 -2.20 -0.69 068
The uncartainty of measurement was £ 0.30 hPa
* UUC = Uit Under Calibration
The raparted uncenainty of measurement was based on a standard uncertainty multiphed
by 8 coverage factor & = 2, providing a leved of confidence: of approximately 95 %.
-obo-
Ampalf 14

ienaTsianyR

TECHNOLOGY PROMOTION ASS0C| TON (THAILAND-JAPAN}
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
3404 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 .
TEL. 0-2717-3000-24 FAX. 0-2719%-0484 NSCTISETSAT02S

Certificate of Calibration — Certificate No.: 23P1855
Page: 102

Equipment : Aneroid Barometer
Mg Barigd This carificats rray nat be reproduced ot than in full,
excegt wilh the priar written apgroval af the head of
Model % Comorate Servicas 3: Equipment Calibration and Testing Services.
Serlal No.:
1D No.: UAE ANV, 122/2550

Condition As-Received: Used Item

Recalved Date: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd.

Ambient Temperature: [ 23 £ 2] °C
Relative Hurmidity: (% t15)% 81 Soi Udomsuk 41, Sukhumvit Road,

iwe Hul : ]
Bangehak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

used: The ion was by direct method against Pressure Measuning Instrumants.
Slandard according to in-house calibration procedura CP-P10, using * DKD-R 6-1 ; Calbration of Preasure
Gauges, Edition 032014 © as a guidelines.

of this result of

1.Reference standards Instrumants :

Instrument Model Serial No. Certificats No. Due Datg
1) Standard Baromeater DPI142 1422505046 MP-D084-23 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 al the point specified by customer.

4, This resull of calibration instrument was in absolule pressura.

5.This instrument was usad ciean air as pressure madia,

B.Tha cartificate ks valid only to the item calibrated on date and place of calibration.

T.This Cerification is traceable 1o the i Systemn of Unit through:-

-National Instiute of Metrology Theiland (NIMT)

by: Suksan pp g : AH‘MMF £
Issue Date : 08 June 2023 [ |Phalinea brabpalﬁl
[ 1Sura Suwannasri

M’NIapnl Panurach

tenaslupugy
B 0316955

TECHNOLOGY PROMOTION ASSOCIATION (TH

CORPORATE SERVIC] EOUIPMENT CALIBRATION AND » 1 A
53404 PATTANAKARN ROAT SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 i%//(:‘_\“\:{'

TEL. 0-2717-3000-24 FAX. 0-2715-5484 ik WACTHITISTalS

CALIBRATION 0008

Certificate of Calibration ~ Setfieate No.: 231201
Page: 1of 2

Equipment : Dial Therme-Hygromeler
Rarniduchires Barigo This cartificate may net be reproduced ather than in full,
except wilh the prior witten approval of the head of
Model : £ Comorate Services 3 Equipment Calibration and Testing Services.
Serlal No.:
1D Ne.: UAE.EMAZ2.014/2555

Condition As-Recelved: Used llem

Received Date: 26 May 2023
Calibration Date: 30 May 2023
to 08 June 2023
Reference: 2305-0019WEC Submitted by: United Analyst and Engineering Consultant Co.,Lid.

Ambient Temperature; [ 25 + 3 ) °C
(S0+20})% 81 Soi Ugomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,  Bangkok 10260

Relative Humidity:

Procedure used: Calibration ware conducted using in-house calibration procedurs CP-HOZ according to companison
with standard hilled mirrar sensor for humidity measurement function and comparisan with standard

probe for functicn into humidity / temperature chamiber.
Condition of this result of calibration
1.Reference standards instruments
Instrument Madel Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Paoint Monitor 5112 2360185 20703 02 Aug 2023
2) Handheid Thermometer With Sensor 1523 T2A00TE 231305 15 Mar 2024

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

3.This Cerlification is traceable to the Systam of Unit through:-
-National Inslitute of Standards and Technology (NIST) , The United States of Amarica
-Tachnology Promotion Association (Thailand-Japan), NSC-ONSC Accradited Mo. Callbration 0008

Calibrated by :  Somchal Dumwor \pp
Issue Date : 07 June 2023

[/ ] Chakrit Waevwanjua
[ ]Pomthippa Tameyakul
[ ]viporn Tantyewutt

tenaslunufy
B 0316275



MULTI-POINT GAS TEST REPORT

Test Date : Mar 28,2023
Cert. No.: 23H120
Page. 2 of 2

Equipment : Gas Anahyzar (K Model : 44
Manufacturer:  Thermo Sclentific Serial Number : 1200636462
Result of Calibration:- sirment
Function: Hurmnidity Me
Standard Gas Concentration Dilutor Detail
Reference Standard Uncertainty Sulphu de (S02) 44.68 PPM  Manufacturer Thermo Scientific
Temperatura of Mensurement Nitric Oxide (NO) 45.94 PPM  Model : 146
& PPM Serial Number : 1180540071

wide (CO) 984.8
EB0143262
Jun 21,2024

Expiration

Result of Calibration:-

Multi-point gas test data
Function: Hi :

Analyzer

Reference Value (ppb) Display (ppb)

Difference Error [Percent Error|  [% Error ] |
Re

emperature Humid

ance Standard

Uncertainty

0.00
of Measurement

0.00

{"c)
2
250
250

0.00 0.00
Average Difference

L

of Calibration:-

Function: ire Me

Standard Uncertainty

Temperature

of Measurament

19.987

Anslyzer Display(pak)

o ot 1

Rederence value (ppb)
e

o« Arape

-olo-

s
Yl

Page 1 of 1

tonaiiezy e

1 United Analyst and Engineering Consultant Co., Ltd.

gkok 10260

3 Soi Udomsuk 4 khumwit Fioad, k, Pheakhanong,

3 2828 Fax 0 2763 2600 www.ugecorsutant.com E-mail: was@uaecons

Tel. 0 276

) Al Sprecialty Gose
+ i ;
Hirgas i e Lt

o M it Darliar, FC 2723
irgprean

MULTI-POINT GAS TEST REPORT

CERTIFICATE OF ANALYSIS

Test Date : Jan 18,2023
Grade of Product: EPA Protocol
Par Mumbes: EQ4NIBIE1540103 Feteance Numker  “Z2-402135167-1 [ del :
- . -~ i : sas Analyzer (C0) Model :
Cylinder Mumber:  EE0E432E2 CylinderVolume:  ta4.4 57 Squipment : Gas Analyzer (C0) SR canial Humber ¢
Lzbr ralury: *24 - Cutham (24F) - NG Cylindar PraszLrs, 2615 PSIG Manufacturer :  Thermo Environmental Instruments L :
P> Mo ber; 222021 Yalve Jutlet 62
Gag Goda: COMA NDX 302, BA_H Carificahon Dae wun 21,021
Expiratlon Date: Jun 21, 2424 Standard Gas Concentration
P — " S— T "o S
<k CENEMES I 3:iitueys ek "LEA, ~acaabidly Fiedus ullor MGy and Cenfiimtan o Groocts Gl Loal s Slsnderss (3 29 SD1ZF stemmpmet L EE 502) 44.68 PPM herma Scentific
GCHAZSH udnpthe sy sezecduu inime, 3rasdca Melhae, I P12 CEMCLA ire moab] c2] Intenie, sede asatraiacekirg s 146i
muzadante 23 slaled Lu gu etk a cevidmze Aol loem w: na b alaet iy Lye ol “fiatiy E1 R Elons ey 45.94 PPM  Model : L
TG Bim L e 75 Ak, P N —— 540071
Dt Th o s oy Epow 1EN g, 22 Capanasesle 2 PPM  Serial Number : 11805
ANALYTICAL RESULTS rbon Monos 964.8 i
Cumponsnt Raquasted Actual Pratazel  Tatal Ralatlve Aggay nder Mo, : EB0143262
Concentralion i Rlethatl Uneartalnty Dalns o . Jun 20,2024
(=53 a2 QI PRE Bl [T a4 DB R0E
W TRIG RISE <000 PRI = -7 43 MIST Tracesoe A ARIZY. Al T .
SLLF JF. JIUKIDE 5,08 P ceti sy 3 H-1.0% UIST Iracnatls B2, T6212C21 Multi-polit gas test data - :
CAHHUNMOKCHIDE 1000 =R ETEE w1 H-ALTH ST TrAceakle TSR0 | hnaar | 2 [ Error ]
TECSSY - | i T
MITRCGIY Ealaise Reference Value (ppm) Displey {ppen) Difference Error |[Percent Emmo r
CALIBRATION STANDARDS 5.0 00 0.0 0.0 i
Type Lol ID Cylindinr N i Uncertaingy Explratien Datn 0.0 T 10.4 0.4 3.8 3.8
MT3k ZJB1* 20 44U PP MITR C CRIDEMIEOGER - 1.0 “eb07, 2025 20.0 20.5 0.5 2.4 2.4
] 12326 9.31 FLPA K ITROGPN NIGE CEW R 2% Falr 20, 202 0.0 30.0 0.9 2.9 2.9
] 4714230587 02 4 360 F 2 MITROGEN CSxICANIFROGEN ezt Fih 18, 2773 - T} 0.0 3 0.0 0.0
MIRE  560° 1343 4.7 FFM SULFUA DDA SHITROZEN - 0.5% e 17, 22 L2} - —T] 1
NTRE RN =3 S90.8 HPR DARBCH MCMOKIDE! N RDS + DA% v 18, 2625 + Maasuring Range 50.0 p =
The 534, FR) npied ot reimieoc lolhu G415 yred 1 ihe 03007 ol e o aly ‘Acceptable Limit +
ANALYTICAL QU FMENT oint Gas Test Chart
Insiruncrdiia kalModel Analytioal Prinsiphe Last Muktlpoint Callbration —
Hizalal G700 SHROBEC 1302 GU =11 e 05, 20 & |
i3l 5700 Al IROAE 1332 ND = dan (55, 21 [ -
ol 8700 AHHOAI1333 Mo FTtz Jan UG, 2051 2 55
Hliza 1 LT AHROSD T34 £C2 FTIR 1763 2021 2 ke
——— L —
a - |
Triad Duta Avallable Upon Reausst ¥ e |
NUTES 20 £5221032307 3 | i |
GROSS WT: 284040 -

NET WT 4,757

Reference value [ppm)
— Aralyzer Display

Calculate by
The njaly=ical test e A

= reporled an thls critilicaze relate enly to 'r‘ 1N

the eyllrder number sancifiad abewn. This oo nefudsy e tast reperl.

{ACCREDITED)

CBORT

- Approved for Ralease lﬂﬂﬂ'}ﬁuﬂm!ﬂu‘

Page 1 of 1
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arbur, FC a3
Aigreoon

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Par Mumbes: EQ4NIBIE1540103 Feteance Numker  “Z2-402135167-1
Cylirder Sumper: EE0t43262 Cylinder Yelume: 444 5=

Lzbe ialary: “24 - Dutham (2AP] - NG Cylindar Pragsus, 2615 PSIG
P> Mo ber; 222021 Yalve Jutlet BGD

Gag Goda: COMA NDX 302, BA_H Conificahan Date wan 212021

Expiratlon Dats:  Jun 21, 2424

<MLt EAGAMES F d:0suiutia wek: "4 Tazabiily Ficiullos &
FAHAZEI wingthe cesay o 0z, 3ra 5
zadanty 3: slatad bu g ik a sovidinz el

am oz
Takmote Bid i s v T8 T,

Dabiaim The Cocerbe oo 100 2eg. e 27 Capacaseils

ANALYTICAL RESULTS
Cunponant RAquasted Protacal Tatal Ralatlye Aggay
Concentralion REthat Uneartalnty Dalns
Cx A3 I PRES &1 H- " a4t BIST Tvaces 18 AR DEZ 12023
b TRIG ZRISE «5.00 PPK =1 *i- 7 &% HIST Tiaceese TR D (]
SLLF JF. JIUxinE <5.00 PPRE i Py kel Hi=1.0% MIST Iracnetls CEN 22, IR0
CRHEDN MOKCKIDE 1000 7FM Rt &) - LT NIST TrAcealle 05 K202
MITRCSIY Ealyise
— —
CALIBRATION STANDARDS
Type Lol ID Cylindnr No i Urnicertaindy Explrativn Daty
RG] CT0A0ES AU 7o HI R © CADGHROGET - 04 “eba7, ZLE5
PHK 12325 9.3 PP K ITROBFAN R0 DEM R 2B Fab 2, 2iE)
KIS AM4ZIRTE # 360 k40 MITROGEN C S ICEMIFRCGEN -ZA Fuh 18, 2777
HTTRK 6341043 L 45,07 FFM SULFUR OrORIC SHI7R: i =-0.9% e 17, E3E2
NTRK R L] =) Coergart S90.9 By, + 0% v 18, 2Rz
The ST, PRKL i K noed s erly | redmiecs Lo lhu SIS uped o)
ANALYTICAL EQ0OIPMENT
Insdrnncrdia kallodel Analytical Pringiphe Laxt Muktipaint Callbeatien
Hizalal 5700 AHROBE 1205 S0 =11 e 5, 2621
#lizatal BT00 AL IROME 1232 MO FTi= Jan 0, 2021
Hizo'el 8700 AHHNAT1333 MO FTI2 Jan LG, 2eE1
Plica 1 67071 AHROSI138) 202 FTIR L6 2021

Triad Duta Avallable Upon Reaquast
WOTES:P0 £5221032807

CROBR WT. 28,4040

MET W 4,754

The anlysicsl test sesils reporied on thls critilicaze relate crly bo
tha cylirder nuember 5 fizd aaown. This cenetudes e tast reporl.

{ACCREDITED)

CBORT

_ Approvad for Ralpage lﬂﬂﬁ’}ﬁuﬂfv}uﬂﬂu‘

THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Calibration & Tekt SEEton

caldnstc

wnaslumugu

TF

{4l METEOROLOGICAL DEPARTMENT
i 10260 Tel. 081-454-280

Calibration Certificate

forpthe Chicl

Peannrislimun

THAI METEOROLOGICAL DEPARTMENT

The Resuit of Calibration

reilheap

ibrarionls Test Segtion

pgical FieStremfiBals Bune i

whasluauRy



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-(469

The Result of Calibration

Centification No. 164/23

17 Agpril, 2023 Page : 4 of
Standard Barometer Testad Barometer Carrection
Pressure (mmHg) Pressure (mmHg) (mmeigh
758.73 758 D27
758,54 758 0.54
T58.07 758 007
T57.7B 758 -0.22
TE647 56 -0.53
755.76 756 -0.24
756.33 756 033
T56.05 756 0.05
756.90 758 0.30
756.87 756 0.03
756.11 758 011
T56.38 756 0.36
756.52 750 0.5z
T57.06 ST 006
T57.32 757 n.az
75744 757 0.4
T57.49 757 0.49
T57.70 [ 030
5782 758 .18
T55.50 756 0.50

Average

Calibrated by : }JG

Mr. Watcharapol Subwat

Mechanical Engineer

CALIBRATION LABORATORY CoO.,LTD.

2110-11,14, 55 Sol Prasest Manukit 22 Yaek 4, Praser! Manukit Rd., Ladphrao, Bangkak 10230
Tol. (@-578-0353-4 Fax: 02-578-2672  www.cal-lzboestory.com  E-maitsalefieskaboratory.com

CLC

Accredited
moaEC 170sn

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE 3 VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL/ TYPE t T21A2601/721A3301
SERIAL NO. : UM14466/UM 14466
CLID. NO. = 252000053
JOB CONTROL NO. : 230221019600
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 21 February 2023 DATE OF ISSUED : 24 February 2023

Mepert of calibeatien serecning misst met be taken b part. Exeept comphete, Without the sppreval of the Callbration Labsestary Ca.. Ltd.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

Approved By : Mongkol Yotsoontomn
Authorized Signatory

24 February 2023

Thds Calibrstion Certifbeate documints the trsceability 1o national standards, which realize the units of meassrement according 1
the Internstional System of Units { §1)

Certificate No. Q23019600

F3-011-04/01-12 page 1 of 4
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Calibrated by :

CLC

Accredited
[

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-04569

The Result of Calibration

Certification No. 164/23

17 April, 2023 Page : S of 5
Standard Temperalure Sensor Reading
Temp. Reading Correction
‘e ‘e ‘c
45.26 454 -0.14
0.8 30.2 0.0z
16.32 163 o0z

Roloreapel

Me. Watcharapol Subwat

Mechanical Engincer

CALIBRATION LABORATORY CO.,LTD.

211011, 55 Sal Prasanrt Manukit 29 Yaek 4, Prasert Manukit Re.. Ladphrao, Bangkak 10230

Tel. 02-578-0353-4 Fax: 02-578-2672 C) yeom E fieaHaboratory. com
REPORT OF CALIBRATION
FOR

NOMENCLATURE : VIBRATION METER

MANUFACTURER i INSTANTEL

MODEL / TYPE - T21A2601/721A3301

SERIAL NO. 3 UMI4466/ UM 14466

DATE OF CALIBRATION 3 22 February 2023

ENVIRONMENT CONDITIONS :
Temperature © @t Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibested under procedure Mo, CLC-CPEE-08 based on 150 16063-21 a3 calibration guideline,

Th ibration was by using Digital Multi High fomn I Times/Countes,
Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavelek Model 1281 S/, 29320,

2. High Reselution Programmable Timer/Counter, Philips Maodel PM&620B S/N. SMa07101,

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :
1. The are tracenble to i System of Units (1), through Acronautical Radio of Thailand Ltd.

Centificate No. 05-0207/21, Due Date 31 May 2023,

2.The are troceable to i System of Uniis (S1), through Aeronautical Radio of Thailand Lid.
Certificate No. 07-0001/22 , Due Date 22 February 2023.
3. The are traceable to i System of Units (S1), through National [nstinte of Metrology (Thailand)

Certificate No. AV-0{0{9-22, Due Duate 22 June 2023.

UNCERTAINTY :

The reponted expanded uncertainty of measurement is stated a5 the standard inty of ip

by the coverage factor & = 2,00 which for a normal distribution o o coverage ility of i 95 %.
It has been evalusted according to the "Evaluation of the | ity of in Calibration (EA-4/02 M:2022)*
Certificate No. Q23019600

F3011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

210-11.44, 55 Sai Prasart Manukil 28 Yaek 4. Prasen Maruiil Rd., Ladphan, Bangkak 10230
Tel. (2-578-03534 Fax: 02-578-26: asboratory com  E-mait sake@cabatoralory

CLC

Accredited
oIS 1Taan

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Cormrection Uncertainty
(gl ( frequency ) i (g} (g) (g} F (% ofrdg. )
03 50 Hz 0,300 0,301 0,002 19
04 50 Hz 0400 0402 -0.002 19
0s 50 Hz peak 0.500 0.503 =0.003 L3
0.6 50 Hz L6400 0,603 -0.003 1.3
o7 50 Hz 0.700 0.704 -0.004 L3
0.3 100 He 0300 0,200 +H0.001 L9
04 100 Hz 0400 0.358 +0.002 1.9
[E] 100 Hz peak 0500 0498 +H0.002 L3
0.6 100 Hz 0.600 0.597 +0.003 1.3
0.7 100 Hz 0.700 0.697 +0.003 L3
2. VELOCITY RESULT
Test point i STD Reading | DUC Reading Correction Uneertainty
{ mmis ) { frequency ) i {mm's ) { mmys ) { mm/s ) *(%hofrdg, )
3 50 Hz 3,000 3033 00133 1%
4 50 Hz 4.000 4041 -0.041 13
L 50 Hz peak 5.000 5051 -0.051 15
[ 50 Hz 6000 6.063 -0.063 12
T 50 Hz T.000 T.074 -0.074 18
3 100 Hz 3.000 2,997 +0.003 1.8
4 100 Hz 4.000 3.994 +0.006 L3
5 100 Hz peak 50000 4.989 +0.011 18
[ 100 Hz 6.000 5.083 +0.017 L8
T 100 Hz 7000 6.981 +H.019 LE
Certificate No. Q230196400
F3-011-04/01-12 page 3 of 4
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INROVATIVE INSTRUBMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT €0, LTD. HEAD OFFICE

TAI0 OO 1, SO0 SUNTIRAKORN 11 TAMBON BARG KAED.

ARPFION BARG PHLESAMUT FRAKAN PROVINCE 10840 THAILAND

it
T AREEL

B OGH-ZE10-3800-1 FAN: 16000-21 16-7 140

Page1cf2.
Certificate of Calibration
Customer
Name + UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 23-ACT-068
CO.LTD. Request No : Req-2023-0981
Address + 81 Soi Udemsuk 41, Sukhumvit Read, Bangchak,

Prukanong, Bangkok 10260

Unit Under Calibration Details

Measurement ilem : Acoustic Calibrator Class : 2
Manufacturer : LARSON DAVIS Range: 94, 114 dB ( 100 Hz
Model : CALIS0 Intrament Status :  Used

Serial Number : 655

D : UAE.EFM.046/2566

Calibration Environment and Details

Temperature (2342°C)

Humidity 2(50+ 20 %RH )

Barometric Pressure < (1013 +10.0 hPa )

Received Date 9 May 2023

Calibration Date : 12 May 2023

Location of Calibration : LAB | Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Madel Serial Number Traceable Due Calibration
Sound Calibrator SV ISA 58079 EEI 31 May 2023

THD Multimeter 2015 1047765 NIMT 31 Jamuary 2024

Traceability + This certi provid bility of 1o recognized national standard, and to the

realization of the international System of Units (S1).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %,
Calibrated By : e

Mr. Noppadon Luangart
Service Calibration Engineer

Approved By : o I’é

Mr. Pacit Mathavorn
Calibration Engineer Supervisor
Issue Date : 12 May 2023

The resl iters cabbratcd e, itk i

- ipnaslumauny

CALIBRATION LABORATORY CoO.,LTD.

2110-11,14, 55 Soi Prasert Manukit 28 Yaek 4 Prasen Manukit Ao Ladphean, Bangkak 10230

Tel. 0257803534 Fax 02-575-2672 w cababoralory.com = sy com
e
snoiEe 170as
CALIBRATION DATA
3, DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Carrection Uneertainty
{mm ) { frequency ) i (mm ) (mm ) (e ) +{%ofrndg.)
0,03 50 Hz 0.030 0,030 0.000 2.1
*0.04 30 Hz 0.040 0040 0000 1.7
*0.05 50 Hz peak 0.050 0050 0,000 1.5
.06 50 Hz 0.060 0061 -0.001 L5
*0.07 30 Hz 0070 0071 =0.001 12
003 100 Hz 0030 0.030 0000 21
0.04 100 Hz 0040 0.040 0.000 LT
0.05 100 Hz peak 0.050 0.050 0.000 1.5
006 100 Hz 0.060 0.059 +H0.001 L3
007 100 Hz 0.070 0.069 +0.001 12

Mote. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page | of 58

This report is valid for the above stuted instrumentis oaly.

#8# End of Certificate #8#

Certificate No., Q23019600

4
F3-011-04/01-12 page 4 of
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TNNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT C0,, LD, HEAD DFFICE

arfas

WO Bl BumE AR A GG R E BT ED

1B AMO0 1E, SOSUNTINAKORN 11 TAMBIN BANG KAED.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10580 THAILAND A E
TEL: (66H-21 16-5560-1 FAN: (66321 16-7 140 ey
Pagelell.

Certificate No : 23-ACT-068
Request No : Reg-2023-0981

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without Adj (dB) Adj (dB) Uncertainty | Acceptance linit
(dB) Measured Error Measured Error {+dB) Class 2 ( + dB)
94 dB / 1000 Hz 9382 -0.18 - - 0.13 0.40
114 dB / 1000 Hz 113,84 .16 = g 013 0.40
Frequency of Sound pressure level
Calibration Range ‘Without Adjustment A i ! Rimit
(Hz) Measured (Hz) |  Error (%) | Measured (Hz) | Error (%) (% %) Class 2 (£ %)
94 dB / 1000 Hz 100000 0,00 = = X1} L7
114 dB / 1000 Hz 100,00 0,0 = = 0.1 L7

Total Harmonic Distortion plus Nose of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustment Acceptance limit
{Hz) Measured (%) Measured (%) (%) Class 2 ( + %)
94 dB / 1000 Hz 0.09 - 0.40 30
114 dB / 1000 Hz 0.24 - 0.40 30

Note :
- Acceptance Bimit was IECS4I2017 Class |

The calibratin sesults exclude the calibrator pressure comection
- The calibration results exclude the microphone volume correction

End of Calibration

The rewals i i all, withou
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INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB
ENNOVATIVE INSTRUMENT €10,

D HEAD OFFICE PNROVATIVE INSTRUMENT OO LTD HEAD DFFICE

130 MO0 13, S00SUNTINAKORN 11 TAMBON BANG KAED, 3 77139 KEOO 13, SO0 SUNTINAKDRN 11 TAMBON BANG KAED,

E S gt Arerivai 3
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAILAND | e ShEt ko o) AMPHOE BANG PHLISAMUT PRAKAN PROVINGE 10540 THAILAND
TEL: (663021 16-5860-1 FAN: (869021 167140 ey’ 7 et TEL: (66K-2116-SB60-1 FAX: (66K-21 16-7140
Page: 16
Certificate of Calibration Cenificate No TEACT-247
o RequestNo  :  Req2022:0627
1. Indication at the calibration check freguen:
Name ¢ UNITED ANALYST AND ENGINEERING CO! TANT CO_LTD. Certificate Ne : 22-ACT-247
UUE Setting Nominal Befure Adjust Adjust Acceplance
Address © 81 Soi Udcesuk 41, Sukhursvis Rosd, Bangehsk. Prakanong, Banghkok Request No : Req2022-0617 UNCERTAINTY
FAST /A1 37-138 Level vue e ERR Limit
10260
Calibestor Setting (4B} 148) i (m (B} (e dm) (£ di
Unit Under Calibration Details 1000 Hz 11400 4B 113,85 1138 a0 134 008 020 03
Measurement item : + Sound Level Meter Microphone Class : 2 Mote : Absobe seasitivity was esablished by the use of Sound Calibesor Brand SVANTER, Model SV 354, SN 43079
Maufacturer LARSON DAVIS Microphane Model : 375404
Maoded : LaT2 Mics one SN ¢ 320355
. Self-generated noise, Microphone installed
Serial Number 005395 Preamplifier Model : PRMLaTIC —— G Laiie
[ : UAEEFM.0322564 Presmplifier SN : 075797 FAST /37139 st | EROUSMEABRY.
Resalution nloa Intrument Stapes - Used UL Welghting A 1+ dB)
Calibration Envirament and Detaiks A 4 o
Temperanne £ B TEIC
Fumidity R — 3. hl!-genemhed noise, Microphone replaced by the electrical input signal device
X ULC Setting
Baromeric Pressur © 1013 hPa % 10Pa Measured | UNCERTAINTY
FAST / 37-139
Received Diate 23 March 2022
ULC Welghti + dB}
Calibrated Date < 1 April 2022 e !
A o
Calibration Procedure Tn-hormse method CP-SLM-D1 beased am TEC A1672-3 : 2013 Electroacosstics - Sound level meters - Pant 3; Perbodic tests
o 7 ol
Location of Cafibration = Lah Aco
F4 2o ol
eforens Standand
Instrument Brand Midel SN Due calibration Trmcehility 4, Acoustic slmglmdg | e ‘W"MU‘ wind“rﬂn'
Sundan Microghone GRAS ADAN 188273 15 Seplomber 2022 GRAS Devfation froem varisus Frequency Acceptance
UUC Setting UNCERTAINTY
Muliifrequency Calibrator Quest Quest-cal EFADIIZ3 14 June 2022 TSI Weighting Respone curve Limit
Anlin Generstor Saanick Svandnl 131 18 etober 2022 WK Elestric e = = = (B (4dm
STD Setting (B (L) (B E g
Mot
125 He a0 L1 al 050 k1]
£ 1y is hased mushtiplied by the Coverage Foctor & = 2. peoviding a level of confidence approsimateky 95 %
1000 Hz o [ [ 60 10
4000 Hz 04 s 0s .60 30
BOOD Hz 0z ol (%3 070 T
Calibrated By : e a7
Mr. Noppadon Lisingart Mr. Pacit Mathavomn
Calibration Officer Calibration Engincer Supervisar
Lssue Dhate : 1 Apeil 2022
1
“ S e e
U UR.......
INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE INKOVATIVE INSTRUMENT €O, LTD. HEAD OFFICE
T3S MO 13, S0 SUNTINAKORN 11 TAMBON BANG KAED, T30 MO 15, SOESUNTINAKORN 1] TAMBON BANG KAEOQ.
AMPHOE BANG PHLI SAMUT P N PROVINGE 10540 THAILAND AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: 466M-2116-3860-1 FAX: (66K-2116-7 140 TEL: (66H-2116-S860-1 FAX: (660-2116-TI40
Ceniffiemte Mo :  2:ACT-MT Centifice Mo 2-ACT-247
RequestMo  :  Reqr2022-0627 RogeestMo  :  Req-2022-0627
Long Term Stability
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz VUEC Serting Measured Acceplance
E UNCERTAINTY
ULEC Setting Deviation frem varkses Freguency Acceplance FAST A/ =
UNCERTAINTY FAST/ A/ 37-128 e Limit
FAST/37-139 Weighting Respone curve Limit ST Sedting (B 1 +dm) (= dm
ST Setti A B (B 2 (B +di + di)
ng (B ) (B (= dis} {£dm) oy v
63 Hz 2 ALl Al 20
Fimal 1Han
125 He ALl 00 0o L5
Divissed 0
50 Hz 0.1 aa oo 15
500 He .1 0 o0 15 8. Level linearity on the reference level range
.2 UUC Setting Anticipated Deviation Acceptance
1000 iz an a0 o0 . i i
2000 Hz an a0 o0 20 FAST/A/37-139 REF uue ERR Limit
4000 Hiz an an an 10 5TD dR (B (B (dH) i+ dm) (+dB)
Hz a1 1 on ] 13900 359 1390 o L1
1400 154 1340 o (B}
16000 e Al ALl Al +5, -INF.
12900 ”e 1290 an [H]
. Frequency and time weightings at 1kHz i Ll ki @ Y
VU Setiag ST Measisred AL L AL 2L !
FAST /37139 REF wue ERR s ki s i L
10900 ne 1060 s (R}
UUE Welghtlag 1B {dR) [ 1+ B i+ dB)
104,00 L 1840 o [ R}
A 100 140 0 a2
.00 W wn no (A]
C 400 4.0 (LU az 02
M0 £ wo oo [ B}
z 11400 1140 (1] a1 T ) 0 [T [
ni
B0 84 B0 o [R}
VUC Settimg ST Measured iy | R e - — ~ oo
I8IA REF uue ERR Limsit T ] i 00 [
IC Timne Respone AdEY (B} () (= di) i+ dB) o & ] e 5]
Fast 11400 140 0 [ .00 64 i1 [ [N
Slow 11400 1140 0.0 (] 0l b i B0 e Ll
Leg 114.00 1. 00 ol ik 2 ekl - L]
49.00 a9 s L] 11
A ] 1 [ [
19.00 EL »wi na (R}
.00 ELY s 04 LR}

tonerislipatn..... M AN, ...



INNOVATIVE INSTRUMENT CALIBRATION LAB

NOVATIVE INSTIUMENT €0, LT, HEAD OFFICE
T 130 MO0 |5, SO0 SUNTINAKORN 11 TAMBON BANG KAED,
AMPIIOE IANE PHLESAMUT FRAKAN PROVINCE 10540 THAILAND
FEL: §6600-21 1 5860-1 PAX: (86)0-21 167140

TNNOVATIVE INSTRUMENT CALIERATION LAR
PENOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

7139 MO0 13, S01SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLISAMUT PRAKAN FROVINGE 1058 THAILAND

- e TEL
Page : 506,

AN 18

1 FAK: (66H-21 167140

afas

ACCREDITED

[ —————

Puge : fffi,

Cernif 2-ACT-247 Certificate No -ACT-247
Regest Mo Req-2022-0627 Request No Reg-2022-0627
12. Overload indication
9. Level linearity including the level range cantrol UL Setting Mensmred Aceuplanes
= UNCERTAINTY
sT0 Acceptance = »
g UNCERTAINTY FAST/A /37139 uuc Limit
Lo e B, B STD Setting (dB) (+dB) (+dB)
UUC Range (LU i) iy i+ dB) (& dB) [P — 11
434 435
1 o - o (%] ol Negative one-half cycle 1422
n4 1140 0o B
Dieviated L1 0.2 L5
10. Tone burst respanse
VUC Serting B Antleipated Messured Acceptance i =
SR 13. High Level Stability
Al Tonehurst el IR Limit ULC Setting Meusared Acceptance
UNCERTAINTY
UUC Time Respome Ams) ) (1) i+ dB) (& dif) FAST/A /3719 e Limit
= Bk B s Lo STD Setting (B} (. dB) (& dB)
Fast 2 180 18 0.2 +10, 15 Initiad 10
01 109.0 108.7 03 415,40 Final fp—_
200 12868 1284 0.2 10
Slow W Deviated L] 0l 03
2 109.0 108.8 0.2 +140,-5.0
200 1200 1290 00 10
SEL 2 9.0 1og.1 0.1 +10,-258 End of Certificat
o ificate
0z 1000 1 -1 +1.5, 5.0
11. Peak C Sound level
UUC Sesting Antlelpated Messured Accrplance
UNCERTAINTY
FAST/C/95-142 REF JUES ERR Limir
STD Setting (a8 (i) (dEy & dB) (= dB)
Complete cycle 1374 1368 80 30
Fositive half eyele 1364 136.2 a0 02 20
Pegative half cycle 1364 1362 a1 20

nerisliiaony. ...,

The et related oriy
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List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
1 |pH Meter anudunia-ad (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001 24 Mar 23 23 Mar 24 -
a“mﬂn‘jﬁﬁiﬂ (Temperature) 1230525212 Ministry of Industry, Thailand
2 |Conductivity Meter ANULAN (Salinity), Sl Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24230059 16 Mar 23 15 Mar 24 -
ANl (Conductivity) 16300356
3 |BOD Incubator m’maﬂﬂiﬂlugﬂﬂ’a’mﬁadﬂ’ﬁl"f Arco UC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
aanflaniwmsbdasamadunis (BOD,) (UAE.WAO.015/2561) (Thailand-Japan)
4 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 11 Apr 24 -
(UAE.WAO.018/2551) (Thailand-Japan)
5 |Analytical Balance YBIUWTIUTINEDE Mettler-Toledo XSR205 / Technology Promotion Association 23MM112 26 Apr 23 25 Apr 24 -
(Repeatability 0.01 mg) (Suspended Solids) C009071872 (Thailand-Japan)
6 [Hot Air Oven Memmert UF55 / Technology Promotion Association 23TM373 11 Apr 23 10 Apr 24 -
B212.0411 (Thailand-Japan)
7 |Analytical Balance ﬁﬁz\lwuu,a:vlﬂmuu (Oil & Grease) Mettler-Toledo AB-204S/FACT / National Food Institute, 2303074-001 26 May 23 25 May 24 -
(Repeatability 0.1 mg) 1129361010 Ministry of Industry, Thailand
8 |Atomic Absorption m:ﬂUI’J (Pb) Agilent System ID:G8432A Thailand Institute Of Science MTC.ACL. 30 Jan 23 29 Jan 24 -
Spectrometer (AAS) uaaLion (Cd) Technologies AA240FS / And Technological Research (TISTR) No. 486/65
mﬁﬂ“{ﬁ%u@ (Total Iron) MY 13160001
9 [Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 22 12 Nov 24 -
(ICP) Technologies GB8015AA / Co.,Ltd. Maintenance
MY 18030001 Checklist

a o I3 a_ ¢ § & ad a o 6 o
UIBN QVL%LG]@? LORWIRTG LLOUG LaWALUIII AUDTALAWYN INNG

#o9l JUAMImasauauuIAIzI% ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS

Certificate Page 01/02
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List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
10 |Incubator LLUﬂﬁL?UﬂQ&JIﬂﬁWa‘ﬁmﬁﬂwﬂ Memmert IP 260 / Technology Promotion Association 23TM728 28 Apr 23 27 Apr 24 -
(Total coliform bacteria) V616.0066 (Thailand-Japan)
11 |Incubator LLUﬂﬁL?UﬂQNWﬂﬂﬂIﬂﬁWafw Memmert IP 260 / Technology Promotion Association 23TM729 27 Apr 23 26 Apr 24 -
(Fecal coliform bacteria) V618.0033 (Thailand-Japan)
12 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24 -
L416.0606 (Thailand-Japan)
13 |Water Bath Memmert WNE 14/ Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
L416.0612 (Thailand-Japan)
14 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01234158 8 Dec 23 7 Dec 24 -
C236754745
15 |Auto Clave ALP CL-40L / Technology Promotion Association 2304203-001-01 10 Aug 23 9 Aug 24 -
807298 (Thailand-Japan)

Due Date of Calibration* : NMMWWAMNLHWNITFAUINEUUI2I11 adreiasilaz 1 a59

uTEh gluwida ueuwAse uaud 1BudiAETI Aeutauaur $1na

ﬁadﬂﬁﬁﬁmswwaaumummjm ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS Certificate Page 02/02
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Foundation for nousingl Deveiopment Matona Food retmute el o, o Foundarion for induetal Developrment Mational Foad ateute b fmt il
Food indusirial Laboratory Service Center cAElanAnDN o081 Food indusinal Laboratory Serdce Center CALIERATION 0081

Calibration Certificate Calibration Report

Certificate No.: 2302181-001-01 Certificate Neo.: 250218100101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Equipmant: oH Meter Resolution:  0.07TpH  © 1mV
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturer:  METTLER TOLEDD Mol SavanEasy pH
Bangchack, Prakhanong, Bangkok 10280 Sarial No.: 12052512 Type: Bench top
10N LIAE WAS 0032553
Page1ols Date of Calibration: 24 Mareh 2023 Page2ofs
Locatan: Chemical Calbration Laboratary, Natioral Food Institute
Equipment: pH Meter Environment Condition: Ambient Temperature: (234 =18} °C Relative Humidity: | 52 +3 ] %
Condition of Equipment: Good Conditian
Manufacturer: METTLER TOLEDO Eomuiian ol il Pamtie b ebention
1 Caliteation Method Inhouse methed - on direct using standard vohag and
certfind mferance material (CRM}
Model: SevenEasy pH 2 { Cariifad
Instrumants Serisl | ID No. Dus Date
Serial No.: 1230525212 21 DC Vahsge Calbrator 2708007 Flke ZIE1050 17 June 2023
2.2 Digtal Thermametar 2708007 Flke CCH50557-01 30 October 2023
1D No.: UAE.WAS.003/2553 23 Thermo-Hygro Metar NFLBTHO0INT PONPE TE 650888-01 21 September 2023
Coriified Boference Material Led, He, Manufacturer Beth Expirs Date
Order No.: 190181 2.4 pH buffer 4.008 (Primary pH bufier Soluicn) B73608 CPAchem PHZIELS 16 Fabruary 2025
2.5 pH buffur E.865 (Primary pH butier Soksson) BT3E08 GPacham FHZITLS 16 Fabrusry 2025
26 pH buflar 10.01 (Primary pH butier Saksion) BT3E11 GRacham FHIZOLS 16 Fabrusry 2034
Operation No.: - 27 pH bultar 7.00 {Sssedaend pH buffar Sciution) BT3E12 CPAcham PHIOTLS 16 Fabrusey 2024
3. This cartification is racestie 1o The Inemationsl System of Uink (51 Unit)
Date of Receipt: 14 March 2023 31 Instruments No:2.1 through NSC-TISTIS 17028 Laberatory Accrediton of Callbeation Na.0008
4.2 instruments Mo 2.2 through NSC-TISI-TIS 17025 Laboratary Accraditcn of Calibration Mo, 0061
Date of Calibration: 24 March 2023 33 Instrumants No 2.3 through MSC-TISITIS 17025 Laberatary Accradison of Calitestion Mo, D061
3.8 Canifies Retarance Matariat No. 2410 26 taceatia I ¥ g calibratad
‘narmmatar The Stendsed Soksion

prepamtion and cerified by CPAcham Lid is acordited ta 150 17034
and ISOIEC 17025

Calibrated by Mr.Pheraphat Tuanjit Approved by N.
3.5 Cortified Fiaference Material No.2 7 waceabinio  BIM Refd HR13 Lot 25.08.2022; BIM RefN HI-T6 Lot 02.06 2022
Scientist { Mr.Nuttapol Niyomehart ) BIM Reft H-13 Lot 25.08.2022; BIM RefN HI-16 Lot 02.06 2022, the
Standard Sciution preparation and certified by CPAchem Lid is
Specialist, Division of Calibration Laboratory acoredied 1o 1S3 17034 and ISOMEC 17025

4. This carificate was carified anky far the Insrument we calbeaed,
Date of lesue: 24 March 2023 for the Team

5, This found accurain and piaca of calibration only,
Tha are probubility of %
This Canficats i issued in sccordance with e condtions of accreditasion granied by the Thal Laboratory Accreditation Scheme which has assessad .
the messuremant capabiily of the sbeeslory and its traceabilty 19 recognized national standards and Io the urits of measorement realized at the M.

ing resinnal swndands aborstory. This cerificate may nol be reproduced other than in full except with the prior wrisen approval of the

“h;nnnal Food stitute. F-C5-012 Revision: 01 Date: 20-04-65

F-C5-009 Renision: 01 Date: 20-04-65

A, D
SN SN=r
FESMrEsLTEILNEISd san WLET S % amarnssuiEasadsidasnLemis %
LS sAEUUBNEgss mnssUa TS Y FuEEMsAEuUlURIM S @EINNSSLE TS N
o o - ff 3
Foundatien far mdusing Development Mational Food resmte W Foundation for Indusirial Development Mational Food rettute “thlahe®
Food industrial Laberatary Serdce Conter 2?35&?&%‘&‘53@? Food Indusirial Laboratory Senice Cerver ﬁf‘ggﬂ.ﬁé’;ﬁﬂ
Calibration Report Calibration Report
Certificate No.: FHFIE-001-01
Equipment: pH Meter Resolution:  DOpH o 1my Certificate No.: 2302181-001-01
Manufscturer  METTLER TOLEDD Madal: SuvenEasy pH Equipment: Digital Thermometer with RTD {pH Meter)
Serinl No.: 1230828212 Type: Bench ton Resolution: i sc Model:  SevenEasy pH
D Mo UAE WAS.D03/Z2553 Serial No.: 1230525212 ID No.: UAE.WAS.D03/2553
Date of Calibration: 24 March 2023 Pagedats Manufacturer: METTLER TOLEDO
Calibration Results: Date of Calibration: 24 March 2023 Page 4 of §
1, Calibratian of pH Metar { Marnaal Tempaeature Compansasion at 28 °C }
Nominal D Volage S Rending J Caverage Factor Location: Chermical Calibration Laboratory, National Food Institute
L f ) v o iy Ll Environment Condition: Ambient Temperature 25 °%C & 1 °C
414120 412 am () 200 Relative Humidity 5% & 5 %
2 205,814 06 200 [ 200
4 177,484 178 a0 058 200
[ 50,160 = 600 058 200
= w00 ) T ) 200 Condition of this results of Calibration:
] £B.158 59 800 05 200 1. Calibration Method : - In house method: W-TE-025 by c with standard th
10 ATTABD AT 10.00 [T} 200 - The Calibration is d by g with a known temp
2 208811 200 1200 bl b from a standard resistance thermometer,
44117
b st cAie bl s o - The temperature scale in use at this laboratory is the International
2. Calibration of pH Meter with Electrode  ( Manual Temperature Compensaton at 25 °C ) Temperature scale of 1990 { IT5-50 )
Ecuipmest;  pH Eleciude Typpe:  Combiad Kacknte 2. Reference Standard Instrument -
Masufacturer: METTLER TOLEDD Model:  InLab Salids - -
s - S Instrument Model Serial No. | Certificate No. | Due Date ::1'-;:::
Parformance of Electrode systam  [Trene-Point Calbration al pH 4. pH 7 and pH 10) EAROHED THER TR by daial TE 660039-01 10-Dec-23 FOOD
Platinum Resistance Thermometer (PRT) 385 509201
Gertified Value Avaraga Indicator Raading Relative lope (%) uncanainty Goverage Factor Support Equipment : - Low Termperature Bath (ISOCAL-6), Model: Europa-& Plus Basic, 5/N: 3415592/2
@25°C (pH) pH my xpH) (k]
4008 4 187 = 0.0071 2.00 3. This certificate is traceable to International System of Units (SI Units).
- cee = hied i . 4. This certificate was certified only for the Instrument we callbrated.
10.010 10.01 =160 aTEs 0.0086 200
5. This result of calibration was found accurate as shown on date and place of calibration only,
(1 8.00 14 - 0.0093 200

6. Condition of Calibrated itern :  Good

7. Result of Calibration : Without adjustment D After adjustmant

L5012 Revision: 01 Date: 200465 i ]
B F-C5-012 Revision; 01 Date: 20-04-65
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BRGNS iﬁﬁ%ﬁ Certificate of Calibration

)

Calibration Report

Equipment: CONDUCTMITY METER Certificate No.: C24Z30058
Modal: Lab 855 Issued Date: 16 March 2023
Serlal No. (or ID.): 16300355 Job No.: KSPR2304472
Certificate No.: 2302181-001-01 R Sl Analytics Page: 1of2
Eipasnt: Dightal Thermomeler with R0 {pH Meter) Electrode Serial No. 16070087 Model : LF413T Brand: Sl Analytics
Resolution: 0.1 °C Model:  SevenEasy pH Condition: In Condition
Serial No.: 1230525212 ID No.:  UAE.WAS.D03/2553
Menufachwer. MELTLELTOLECD Customer: United Analyst and Engineering Consultant Company Limited
Date of Calibration: 24 March 2023 Page 5 of 5 3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Calibration point: 15.0, 25.0 and 30.0 k=
Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimum depth of 120 mm. FhAroriniant Condilon: Tal'lmm = = 5 2 i
- Description of probe, model : N/A SN N Humidity 0 WAz 15 %AH
Dimension of probe : Diameter 3 mm., Length 120 mm.,
Sheath material :  N/A Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
UuC* Reading Standard Correction Value Uncertainty Phrakhaneng, Bangkok 10260 Thailand
(°c Temperature (°C) () * (°C)
15.2 14,999 -0.2 042 Callbration By: Mr.Atachai Ngamchanat
252 24.999 -02 012
30.2 29999 -02 0.12 CaEion Dy 16 Mareh 2
The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceabilty: This certficate is traceable to the SI Units maintained by CRM of NIST(SRM) through

CPA chem Co., Ltd. (ISOMIEC 17034) Certificate No. 838312, 838313, 838316

HNote S
- ULE* : Unit Under Calibration "é_zfz "

{Mr. Atachai Ngamchanat) {Mr. Nitinun Srihawan)
Person in charge Authorized signatory
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, Tria certificals is issusd the units of measursmeant accarding in the Intematicnal Sysiem of Uinits (S1). |t provides. iraceabity of measurement i
providing a level of confidence of approdmately 95 %. irlemaional or national standard or plher recogrized national stardad laboratones.
" - mmmmhhmwmhmmm mudtiphed by the (=) b
-------- End ==-=see=x M. B of confidence of 5% 1t Is uide 1o E ¥ (GUM).
] Tess rosuls may be afoctar oy Geviatons o spacied condiions, Th rasuls reiats onl 1 the Bems tstod, calEwalod or sampled. The rapor shal
F-LE-012 Revisian: 01 Date: 20-04-65 net be reproduced excepl in full wiroul apgeoval of DREH Techrology Limited.
Y
(OKSH Technoiagy Limfed
o) e RIS TR 10280
2533 Sustarrel Anad, Bangchak, Parskhancng, Banghok 10280
Phone: +86 2008 7000 Emat Wabete:
Delivering Growth - In Asla and Beyond, CAL-FM-C24.09; 12 Sep 2022

unsaadeudnwiafasinfiwanany

Certificate No.: C24230059 Page: 2of 2
Calibration Results: wnafiluen: KSPR2304472
Before Adjustment wilmntafia; CONDUCTIVITY METER Ju: Lab 955 wrmaueto: 16300356
Standard Unit Under Calibration Coverage Factor AR L) [ ey ()
Canductidly Sokudin Reding (k) 16 Mar 2023 swnsRdn 16 Mar 2023 WUILAWR
25000  pSlem 245 uSlem 0.500 wSiem 2.00 0.21 pSfcm NP T Ird | Tednd
1413.0  uSlem 1403 uSiem 100 pSkem 200 9.0 uSlem P
113 mSicm 108.5 mSicm 2.80 mSiem 200 0.67 mS/em = = 7 P 2 = =
= o 2. mowssan | edlAdaaes, mulu-uaniados) = o
Afiae Adustment ;. 6l . 141 - Ve @ | O | 3 st i0nedos (On-Of Swicth) E | O
Standard Unit Under Calibration Coverage Factor PR @ o 4. tine (Keypad) [ O
Conductivity Solution Reading (k) @ =) 5. wits (Display, Screen Contrast) @ ]
25.000  pSfem 248 wSiem 0200 uSlem 2,00 021 wSicm Spectophotometer
14130 pSlkem 1413 pSiem 0.0 uSiem 2,00 9.0 uSlem ] o 6. usdiulviv (Battery Backup) >= 2.5 VDC O O
113 mSiem 1088  mSfem 250  mSfem 2.00 067  mSicm o o 7. dmwpufianeouumafu (Wavelength Control) [=] =]
(] (] B Al {Wavelength Check) [m] O
=] =] 9. umaskullau (UV < 3,000 hour) o O
m] o 10.  ummarullaus (Visible < 5,000 hour) O |
o o 11, saviavaiudaoue (Carousel Module) O O
The End of Certificate PH Metar and Conductiity Meter
=2 o 12, BufinTnam ( Electrode and Connection Cable ) = m|
o o 12, sofiudvsazanuu Electrode (Level KCI ) (m] m]
(m] [m] 14.  shilafwlany Electrode (Dust Protection Hood) 0 0
m] [m] 15, adubfininem (Stand) O o
Turbidimefer
m] (m] 16. th'rmﬁuﬂﬁ'lﬂn (Mo Sample) O m |
o o 17, sehunvsdosdrwsaouss (>= 2.5 Tiu 3.0) =] o
Automatic tirator
B O 18.  @n Piston Burettes (] (]
[m] [m] 19.  Function Rinsing and Dosing [m] [m]
O [m] 20. imﬁmuuwuazmhmmsmw (] 'm |
Gl Electrode § 17 25.1°C Tau Control Waterbath fl 25.0 £0.1°C
Mr.Atachai Ngamchanat
A Aimimr T InD e v Bimiosy Tl doin Service Engineer
gmm-nmw s 0260 Eﬁ"‘"""““"“' T 10080
2533 Sukhurml Road, Bangchak. Prrathancng, Bangeok 10260 ‘Bargohal, oaee

Delivering Growth - in Asla and Beyond, CAL-FM-C24-09: 12 Sep 2022 Delivering Growth - in Asla and Beyond. CAL-FM-RI1-03- 20 Jul 2022
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CORPORATE SERVICES -

5348 PATTANAKARN ROA

EQUIFMENT CALIBRATION AND TESTING SEI
NLUANG BANGKOK 10250

7

e
o

REC-TISITISITOIE

TEL. -3 X b B-Ed CALIBRATION 0003
Equipment - BOD Incubator Cert. No.: 23TM249
Condition As-Received :  Usad ltam Page: 20f3
Eat No.;, SaThized Reference : 2302-02870C-1
. . . Fage: 1eia Procedure Used :-
Certlﬂcate Of Callhl‘atlon Calibration were conducted using calibration procedure CP-OTO0Z according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
Equipment : BOD Incubator The temperature scale used was based on ITS-890.
Manufacturer : Arco 1. Refarence standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
Model : UC4-1320 1) Data Acquisition 3497248 MYSTO13711 22LM83 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration,
Serial No. : 13URC45013201 3. This is to the ional System of Unit.
Result of Calibration :- (") Without Adjustment
ID No. : UAE WAQ.015/2561 Function of UUC" : Temperature Source
Fresh air setting : Naot Avallable Envi during calibrati
Submitted by : United Analyst and Engineering Consultant Co., Lid, Beginning Finlshed
3 Soi Udomsuk 41, Sukhumvit Road, Temp. [ °C ) 29 3
Bangchak, Phrakhancng, REL.Humid, | % ) 63 &7
Bangkok 10280 AC Supply ( Volt ) 220 220
Location : Lab Floor 2 i
A Ref. Std.
Position :
Received Order : 15 February 2023 1D Ne.:
Calibration Date : 15 February 2023 i 22-1BRTD-2/1
Ambient Temperature : (26+10)°C 2 18RTD-2/2
Relative Humidity : {50+30)% 3 18RTD-2/3
Callbrated by : Preecha Hiahlb Pro:c:nmll:;lon D::lls : lzumnslon :.f;haml:r : : :::Ig;:;
b= W com W= 12 m B 18RTD-2/8
approvas by Wal, - e = 2 s | Roan
Approved Signatory e g (ref.) 18RTD-2/9
{ ) Pomthippa Tameyakul
{+ ) Maleg Butkruea
{ ) Suwit Imjai
Issue Date : 24 Fabruary 2023
The Uncertainties are for a Fidh probability of apy ly 95%
This
Appras
. '
wenanslumunu l.ana'ﬁ‘lumuqxj .
A 0051476
~ d4ancaz
e
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘%\ﬁ
CORPORATE SERVICES 1 EQUIPMENT CALIBRATION AND TESTING SERVICES 72—
5344 PATTANAKARN ROAD 501 13, SUANLUANG, SUANLUANG BANGKOK 10250 Sl et
TEL. 0-2717.3000-29  FAX.0-2719.5484 CALISRATION 0003
Equipment : BOD Incubator Cert. No.: 23TM243
Condition As-Received : Used ltem Page: 3of 3
Reference : 2302-02870C-1 Cert. No.: 23TM375
Result of Calibration :- {*) Without Adjustment Page: 1af3
Function of UUC*:  Temperature Source Certificate of Ca]ibration
Fresh air setting : Not Available
Calibration | UUC* uuc i T Overall Coverage Equipment : BOD Incubatar
Paint Setting | Reading stability uniformity Variation Factor
{16 (c) | t*c) (£°C) £c) (C) | (#C) L Manufacturer : ARCO
20.0 20.0 19.3 0.32 0.57 1.0 0.60 2
Calibration {°C) Model : UR-1320
Paoint Position
(c) 1 | 2 [ 3 | 4 T 5 T & [ 7 | 8 [ aen Serlal No. : -
20.0 20086 | 19916 | 20386 | 19.976 | 19.973 | 19.838 | 19.837 | 19.821 | 18940
Average® : The average of 30 values in each pasition, Ib:ha. UAEWAD. 0132551
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. .
T - The # of temperatures at any sensors and the measured Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Sai Udomsuk 41, Sukhumvit Road,

temperature at the reference location which are observed at the same time or at as close an observation time as
Bangchak, Phrakhanong,

possible fo determine the temperalure pattern or homogeneity within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum measured hroughaut ob Y Bangkak 10260
UuC* : Unit Under Calibration Location : Lab Floor 2
Note : The reported uncertainty of measurement was included stability and excluded uniformity .
H bt il 2023
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage mr’j’l“d Order 'qp"
L i Calibration Date : 12 April 2023
factor k, providing a level of confidence of approximately 95 %, *
Ambient Temperature : (26+10) C
i Relative Humidity : (50 £30) %
Calibrated by : Krisda Malee
Approved by : Wlu. s
Approved Signatory
{ ) Pornthippa Tameyakul
(/} Malee Butkruea
[} Suwit Imjai
Issue Date : 24 April 2023
The Uncertainties are for a confidence probability of app 95%

This cerlificate may not be reproduced ober tan i full, Fcept with the prior wrillen

Appeoval of the Bead of Corpoeste Services 3 : Equipment Calibeution and Testing Services.

naslumunu wnenslumauny
A D
a 1149512 L



Equipment : BOD Incubator Cert. No.: 23TM375

Condition As-Received :  Used llem Page: 2of 3
Refarence : 2304-01560C-2
Procedure Used :-
Calibration were wsing calibrati CP-0T02 ding to direct
method with Data isition which with Resi: i Detector { RTD ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349727 MYS52003411 22LM185 26 Nov 2023
2. This certificate is valid only to the ilem calibrated on date and place of calibration,
3. This i ion is to the System of Unit.

Result of Calibrat;
Function of UUC* :

{*) Without Adjustment
Temperature Source

Frash air setting : Not Available Environment during calibration

Beginning Finished

Temp. (°C ) 28 27

{ REL Humid. | % az a5

5 = AC Supply ( Vaolt ) 219 220

E] E]
: 8 ok Position : Rof St
H i H2 1D Mo.:

i & 1 20RTD-21
L 2 20RTD-212
Wi 7 / 3 20RTD-2/3
a 4 20RTD-214
W 5 20RTD-2/5
[ 20RTD-2/5
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber 8 20RTD-2/8
a= 10 cm = 0ge. i G (ref.) 20RTD-2/8

b= 0 cm = 12 m
6= 0 cm = 12 m
Capacity= 089 m*

..

onenslumunu
a 1158259

WSC-TIEL-TIS1TAZS
TEL 02717-3000:29  FAX. 0-2715-0434 CALIRATION D3ee:

Cert.No.: 23MM112

Page.: 103
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : X5R205
Serial No. : CO0a07T 1872
D No. : UAEWAD 01272563
Submitted by : United Analyst and Engineering Consulant Co. Ltd

3 Soi Udomsuk 41, Sukhurmit Road,
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room

Recelved order : 26 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15°Cto 40 C

Relative Humidity : 30 % 1o 90 %

Calibrated by : Man Pattanapongpaiboon
Approved by :

Approved Signatory
{ ) Pornthippa Tameyakul
{ ) Malee Butkruea

() Suwit Imjai
Issue Date : 2 May 2023
The U inties are for a lence probability of approximately 95 %
“This certificaie may not be sced other than b full, except with the

“orparses Services 3 - Equipment Callbration and Testing Services.

: teneslumuny

Equipment : BOD Incubator Cert. No.: 23TM375
Condition As-Received : Used ltem Page: 3of 3
Reference : 2304-01560C-2
Result of Callbration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| wuc* | uuc* p p Overall
Point | Setting | Reading stability ation| Factor
(*c) (¢}l {*Cc) (£°C) (°CG) (G) k
20,0 200 | 200 048 0.42 1.2 2
Ci Measured Temperature ( °C )
Paint Position -
(i 5| R Y VO [ 350 P o P T o [ I o
200 | 20040 | 20170 | 20.263 | 20.093 | 19.748 | 19.704 | 18.820 | 20.191 | 20.020 0.66

Average” : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of ire at any one sensor.
Ti i ity : The il difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an cbservation time as
possible to determine the temperature paltern or hemogenaity within the chamber under steady-state conditions.
Overall + The Dil of tha and minimum measured res
uuc* :  Unit Under Calibration

MNote : The reported uncertainty of measurement was included stability and excluded unifermity .

s ation.

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

=olo-

Mo,

wneslueuny
a 1158258

Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received :  Usad Item Page: 2 of 3
Reference : 2304-04590C-1

Procedure used :-

Calibration were conducted using in-house callbration procedure CP-OBO1 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No, ID Ne. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 FORCOOT MM-0010-22 20 Jan 2024

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

5. This cerification is traceable to the International System of Unit,

Result of calibration | ) Without Adj {*) After by Internal Calibration
Range capacity : 0 g to &1 g Reseclution 0.00001 [+]
Bl g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (a) (£mg) (k)
=0 80.00005 -0.00005 0.15 2,00
200 190.9999 +0.0001 0.29 2.00
After Adjustment ;
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
&0 0.000007
200 0.00000
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Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received :  Usad ltem Page: 30of 3
Reference : 2304-04590C-1
Result of calibration z 3 ) )
2. Effect of off center loading T 2L
A mass of 100 g was placed to various position on tha pan. 2R NEL S e
The weighing machine reading error obtained is given in the table Gl Froet prouk
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g} (g) (g) (g)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (9) () (2mg) (k)
Unload 0.00000 0.00000 0.014 213
0.05 0.05001 -0.00001 0.015 2,09
01 0.10001 -0.00001 0.015 2.09
1 1.00001 -0.00001 0.018 2.04
] 5.00003 -0.00003 0.026 2.00
20 20.00006 -0.00008 0.045 2.00
50 S0.00006 -0.00006 0.080 2.00
&0 B0.00004 -0.00004 0.15 2.00
100 100.0000 0.0000 0.16 200
150 150.0000 0.0000 0.29 2.00
200 200.0000 0.0000 0.29 2.00
The reported uncerainty of measurement was based on a standard i iptied by a
factor k , providing a level of confid, of i 95 %.
-olo-
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Equipment : Hat Air Cvan Cert. No.: 23TM373
Condition As-Received :  Usad llem Page: 2 of 3
Reference : 2304-01560C-1
Procedure Used :-

Calibration were conducted using calibration p CP-OTO2 ding o direct meas el
method with Data Acquisition which with i Te ture Detector ([ RTD ) and

Thermocouple Typa T.

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Referance standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition J4BT2A MY58003411 221 M165 26 Nov 2023
2. This certificate s valid only to the item calibrated on date and place of calibration,
3. This i ion is to the Ir I System of Unit.
Result of Calibration :- [ *) Without Adjustment
Function of ULUC™ : Temperature Source
Fresh air setting : Close Envirenment during calibration
Beginning Finished
Temp. { °C ) 27 28
{2 5 REL Humid_ { % } 45 44
AC Supply ( Valt ) 221 220

Ref. Std. ID No.: @

H Ci Point
Position :| {120 to 180 ) °C | ({104)°C
1 18-20TC-01 20RTD-211
2 18-20TC-02 20RTD-2/2
3 18-20TC-03 20RTD-2/3
4 18-20TC-04 20RTD-2/4
Probe Installation Details : Dimension of Chamber : 5 18-20TC-05 20RTD-2/5
a= 50 om D= e 6 18-20TC-06 | 20RTD-216
bs 50 om W= e 7 18-20TC07 | 20RTD-217
c= 50 m H = A 8 18-20TC-08 | 20RTD-218
e a(ef) | 18-20TC-08 | 20RTD-209

V.

tenanslumunl
a 1158261

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIC QUIPMENT CALIBRATION AND TESTING SERVICES %272
5344 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUARNG BANGKOK 10250 ;

S
..

WHC-TIBLTIETTZS

Cert. No.: 23TM373

Page: 10of3
Certificate of Calibration
Eqguipment : Hat Air Oven
Manufacturer : Mammart
Model : UF 55
Serial No. : B212.0411
1D Ne. UAEWAD.005/2558
Submitted by : United Analyst and Engineering Consultant Co, Ltd,

3 Soi Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 11 - 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
Calibrated by : Krisda Malee

Approved by : %.ll.l. x

Approved Signatory

{ ;) Pomthippa Tameyakul
{¢ ) Malea Butkruea
{ ) Suwit Imjai

Issue Date : 24 April 2023

The Uncertainties are for a confidence probability of approximately 95%

.
wneslueuau
A DD53359
Equipment : Hat Air Oven Cert. No.: 23TM373
Condition As-Recelved : Used |em Page: 3of 3
Reference : 2304-01560C-1
Result of Call (*) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Close
Calibration | uuc* | uuc* Qverall
Paint Setting | Reading stability il Factor
[ (C)| {*C) (2°C) L) LIE) k
104.0 104.0 104.0 0.054 0.59 0.85 2
120.0 120.0 120.0 012 0.8% 1.5 2
180.0 180.0 180.0 0.12 15 25 2
Calibration Measured Temperature | “C )
Paint Position =
4G} 1 F] 3 4 5 6 7 8 gfret) | (+C)
104.0 104.512 | 104,016 | 104.542 | 104.407 | 103.704 | 103.728 | 104.167 [ 104,158 | 104.001 0.42
120.0 120.317 [ 119.768| 120.524 | 120,232 | 1198.363| 119.209| 119.888| 119.797 | 119.735 1.1
180.0 180.878| 179.819| 181.357 | 180.871| 179.303 | 179.139 | 180.230 [ 180,055 | 179.960 11

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest i i of at any one sensor.
T : The i i of res at any sensors and the measured
temperature at the reference |ocation which are chserved at the same time or at as close an observation time as
possible to ine the re pattern or b ‘within the chamber under steady-state conditions.
Overall Vari : The Di of the i and miri throughout observation.
UUC* :  Unit Under Calibration

Note : The reparted uncertainty of measurement was included stability 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 approximately 85 %,

-alo-
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- - - - -
Calibration Certificate Calibration Report
Certificate No.: 2303074-001-01 Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD. Equipment: Eleciranic Balance Manufacturer:  METTLER TOLEDD
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model:  AB204-5/FACT Resolution:  0.0001 g
10260 Serial No.; 1129351010 10 Mo LIAE WAS 002/2552
Capacityr 220 g
Page 10f3 Date of Calibration: 36 May 2023 Page 2of3
Amblent 237 + 01 °C  RefatveHumidiy: Bl = 22 %
quip I ic Balance Place of Calibration: Room 108 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD,
Condition of Equipment: Good Conciton
Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO
1. Callbration Meshod: NFI Msthod W-MA-001  In-Houise Method based o LKAS Lsh 14 : 2019
2. Reference Standards:
Model: AB204-5FACT Reference Standard ~ Model  SerialNo,  Galibrated By CertifiateNo,  Due Date
Standard Weight Class E2 1mg to 2009 BS0S567572 TS M23040535 & Agril 2024
Serial No.: 1129361010 Instrument Model Serial No.  Calibrated By Certificate No.  Due Date
Therma-Hygra Meter 08-H1 WFLETH 018/23 Qualky Reborn GRZ3-0451 21 Fabnaary 2024
1D No.: UAE.WAS.002/ 2552 3, This centification s traceable o ST UNIT

4, This certificate was certified anly for the instrument we callbrated.
S, This resut of calibration was found accurate a5 shown on date and place of calibration coly.

Order No.: 2303074
Calibration Results:
- 1. Repeatability of Reading:
Operation No.: 2303074-001
Mominal value (g ) Standard Deviabion of Reading Lg%
Date of Receipt: 26 May 2023 100 0.000048
200 0.000098
Date of Calibration: 26 May 2023 2. Off-Center Error:
A mass of 100 g was placed and moved W various position on pan,
= The balance reading cbtained is given in the tabie.
Calibrated by  Mr.Pheraphat Tuanjit Approved by \Q @
Scientist ( Miss porn Jaengkarnkit ) St
Vice President, Department of Laboratory Services ol \Q
Date of Issue: 29 May 2023 for the Team L .
The are for a of 95%; 1 3 3
This Certificate is issued in d with the i of itation granted by the Thai Laboratory Accreditation Scheme £ g )icgili g
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units af realized at the ing national standards laboratory. This certificate may nat be reproduced other | g2.98%6 | 09.5005 | 909095 |

thar in full except with the prior written approval of the National Food Institute.
F-C5-009 Revision: 01 Date: 20-04-65

F-CS-012 Revision: 01 Date: 20-D4-65
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Food Incusirial Labcratory Senice Center SRCIARATIGN Do From Insight to Outcome
Calibration Report Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems
Cot¥icaleNo) || P20307eAMEIY Preventive Maintenance Checklist
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AB204-SFACT Resslution:  0.0001 g
Serial Mot 1129361010 10 Mou UAE.WAS 00272552 Agilent Preventive Maintenance provides factory recommended service for your analytical

systemns to assure reliable operation and the accuracy of your results.
Capacity: 220 g
Delivered by highly trained and certified service engineers using genuine Agilent parts and

Date of Calibration: 26ty 2023 Page 3 af3 ; i ;
:  (Contionsd) supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
Calibration Range: ~ 0-200 g end of the service and provided to you as a record of the installation.
Calibration Adjustment:  Internal Calibration 2 . .
Note: While non-current production AA instrument and or accessory models are not covered

F Departury Nominal Valua: specifically in this document it can be used as a basic reference.

il Sinchd Vikie Average Reads & o Uncertainty Coversge Factor f(}r more information about Aglbenl Technologies services please visit our web site using the
following URL  http://www.agilent.com/en-us/services
{93 {9 ) L gl Lok - k
Unlasd 0.00000 0.0000 L0000 000068 200
.01 0.01000 00100 L.0000 000088 200
0.05 0.05000 0.0500 0.0000 0.000068 200
0.1 0.10001 0.0999 0.0001 0.000085 200
0.2 0.20001 01999 n.0001 0.000065 200
05 0.50002 0.5000 0.0000 0.000088 200 Customer Information
1 1.00000 1.0000 0.0000 0000089 200 . y :
1 Custorners should provide all necessary operating supplies upen request of the engineer.
2 200002 20000 0.0000 0000083 200 ] : : : e :
5 500002 0000 1,000 2.000050 ™ 2 A CUstomer representative should be available to the engineer while performing the preventive
maintenance procedures.
10 10.00001 5.9999 0.0001 0.000091 200
20 2000003 20,0000 1.0000 0.000055 200 3 Any parts, not included in the _Parts Lists se:_tior. of this document, are not part of the
& p— i o e T ;ic'a:lemended Preventive Maintenance service, nor are they included in the price of this
m 0.00006 62,9999 0.0002 L.00013 200
100 100.00006 5 9999 1.0002 Lo001e 200 4 |If a systemn requires the use of extra or special procedures and/or parl_s for _t'le mair!tenanc:e
= pp— ik it i b service, then these must be ordered separately and charged as a repair, which may incur
3 = additional costs.
200 200.00016 159.9998 0.0004 0.00028 200

29 /““ﬂ' 2023
The reported unceriainty of measurement was based cn a standard uncertainty mukiplied by a coverage factor & , providing a

fevel of confldence of approximately 95 %,
Revision: 10.00, Issued: November 2021

@ Agilent Technalogies, Inc. 2021
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CrossLab

From irsight to Ouzome

Instrument Preventive Maintenance Checklist

Important Customer Web Links

« Formore information about Agilent Technologies services, please visit our website using the
following URL: http://www agilent. com/en-us/products/crosslab-instrument-services/ service-
repair

s To access Agilent University, visit hitp./fwww agilent com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery.

A training specialist can work directly with you to help determine your best options

« A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: https://www.agilent.com/en-us/agilentresources

« Meed technical support, FAQs, supplies? - visit our Support Home page at
http:/fwww.agilent com/search/support

» Getanswers, Share insights. Build connections:
Join the Agilent Community at https://community agilent.com/welcome

Service Engineer’s Responsibilities

+ Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

+ Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

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

» (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.
» Complete the Service Review section together with the customer.

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

» Complete the total number of pages field in the Service Completion section

+ Ask the customer to sign the Service Completion section including the customer's and your
signature.

This information is subject to change without notice.

Revision: 10.00, lssued: November 2021

@ Aglent Technalogies, Ine. 2021
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Agilent
CrOSSLab Instrument Preventive Maintenance Chacklist

Foom Insgin to Ouicome.

D’Agilent Aa safe operation flow chart inspections (to determine if the PM can be performed).

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

W Discuss any specific issues with the customer before starting.

Q ForHF application systems, if standard sample introduction system was not installed, ask
the customer to install it ~va

X Review the instrument logbook for recorded problems and comments.
L Save instrument control settings before starting the procedura.

¥ Perform a general inspection of the system for cleanliness.

" Check for proper installation of parts, assemblies, sensors etc.

D/ Check systern for required installation of components, settings as defined by current
Service Notes

!2) Check for required firmware updates and verify with custorners if they would like therm
installed.

D/Use SVD to perform a Full Wavelength Scan for Cu HCL - “As found test_1*
B/Perform a Basic Cu ABS test - "As found test_2"

Q/Print the Details page or screen captures of the test results and attach to the end of this
checklist.

Revision: 1000, Fssued: November 2021

Agilent Technolagies, Inc. 2021
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Aqllenl

rDSSLab Instrument Preventive Maintenance Checklist
Fooum lesight 1 Dutemens

Instrument Mainte

System Information

d Check this box if an instrument configuration report is attached instead of completing the

table.
Instrument System Mame and ID 240 FS R J[ MY 1310001 | GAE HEM 1553
Instrument System Site and
LocHiigh Heawy wdal  Prabyss Ul /UNTTED PrALAT mib ErerinezR e

List System Component Product Numbers List the Serial Numbers of each

Component
L2 d3sp L M3 eoan )
2. o 10444 | myrisee0!
A,
4
5.
6
7
B
9.

& agilant Technologles, Inc. 2027

- Agilent
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CAgilml L b
rossLa Instrument Preventive Maintenance Checklist

From Insighn to Ducome.

Preventive Maintenance Prc

FLAME SYSTEM section

O section not applicable

Electronic components

Z, Review and confirm instrument configuration data in SVD
@ confirm power supply voltages using the SVD Power Supply diagnostic.
@ For Dual Bearm instrumertts - Confirm RSC frequency using the SVD RBC frequency
diagnostic.
Mechanical components
" Check the burner adjuster controls for complete and free movement. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease
ErRun SWD tests to exercise all motor drives over the full range of their travel:
& Monochromator drive
& siit drive
& Lamp selector
O ABA wia
Optics components
& Check that external optical surfaces are clean = Clean or replace as required
& Use SvD and perform Mono Wavelength Correction.
[ Use SVD and perform Siit Calibration.
@ Use SVD and perform Grating Squareness Disgnostic.
" Use SVD and perfomm Zero Order Offset/Mono Comection,
@ Use SVD and perform Wavelength Repeatabilly.

a/Physmally inspect selected HC lamps {custormer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
10 age

@ Check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 lamp is showing emission degradation due to age.

Revigion. 10.00, issued: November 2021

@ Agilert Technologies, Ine. 2021
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Agilent
CrOSSLab Instrument Preventive Maintenance Checklist

From I=sight 1s Dutcome

Sample Introduction and Atomization

& Inspect the bumer interlock plate to ensure that the interlock pin is secure and correct for
the burner type.

Erclean the burmer slot with a clean white card.

@ Check the unifarmity of the slot width,

@ Clean the burner if required.

a Change the burner c-ring.

@ Clean the nebulizer, spray chamber and liquid trap.

& Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
@ check that the pressure relief bung releases readily.

E(Change o-rings on the fuel and oxidant delivery barbs

& Leavethe liquid trap EMPTY and verify the flarme will not ignite in this state.

H Refill liquid trap and check that overfill drains freely into the drain/waste tube.

D’Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

d Check and clean the igniter electrode

@ Pressure test for leaks
[ Leak test gashox intemal components and connections

@' Check safety interlock status and operation using the SV interleck monitoring diagnostic.

Analytical performance for Flame systems

E’Ignile a flame.

B Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute,
B’Oplimize the instrument ready to perform Cu sensitivity test.

‘D/Create a manual methad to perform a Basic Cu ABS test - "Final Performance Testing *

D’Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the A4 PM Performance test results and measurements table,

© Agilen: Technelogies, Ine. 2021 I .:%...f.-:. ) Agilent
wenaslupIuny

Agilent

CrOSSLab Instrument Preventive Maintenance Checklist

F1aen Inaighv o Disome
Q Tube

3 Electrodes
3 Shroud

Q) check and clean the end windows on the workhead.
O Check safety interlock operation.

Analytical performance for Furnace systems

Q oOptimize the instrument ready to perform Cu sensitivity test.

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

E/Secf.'on NOT Applicable
O check condition of the PSD capillary - replace if necessary

Q Check condition and operation of PSD syringe — ensure it doss not have air locks and
bubbles.

O Change PSD rinse bottle o-ring.
O Check and clean the rinse vessel,

O Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel

QO Ensure that the waste vessel is suitable for use with the fumace system.

ﬂ/SecHor.‘ NOT Applicable

O Re-torque screws securing the hubs, presser arms and pump rotors.

O Adjust each raller so that it rotates freely.

O Wipe clean the pump rotor rollers and purnp bands with a dry clean cloth.

O Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

O Rermove the purnp module rear cover and check for the incursion of liguids and any signs of
corosion

0 Re-torque the nuts that fasten the motor mounting plates to the chassis.

0 Check clips securing the diluents holder and replace if necessary.

0O Disconnect, clean T-piece, and reassemble the tubing using the following steps.
Revisian 1000, lssued: Novernber 2021 "
& agilent Technologies, inc. 2021 e .
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C Agilent L b
TOSS a Instrurment Preventive Maintenance Checklist
Faoen irtight tn Dutcomer

FURNACE SYSTEM section
_D/.S‘c:n'on not applicable
Q Review and confirm instrument configuration dsta in SVD
O confirm power supply voltages using the SVD Power Supply diagnostic.

Mechanical components

O Run SVD tests to exercise all motar drives over the full range of their travel:
O Menochromator drive
0 slit drive
O Lamp selector

Optics components

O check that external optical surfaces are clean — Clean or replace as required.

Use SVD and perform Mono Wavelength Correction.

Use SVD and perform Siit Calibration.

Use SVD and perform Grating Squareness Diagnostic.

Use SVD and perform Zero Order Offset/Mono Correction.

Use SV and perform Wavelength Repeatability.

gopooop

Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

O Inspect the GTA workhead gas hoses and connections for leaks.
QO Pressure test for gas leaks

Q If the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level = this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

O Inspect the GTA workhead water hoses and connections for leaks.
O Check all graphite components and replace if necessary.

Revision 10,00, Issued November 2021

@ Aghent clogles, Inc. 2021 I ".. Agile“t
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Agilent
CrDSSLab Instrument Pravantiva Maintenance Checklist

e Insight t racame

O Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing.

O Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

O wWash the T-piece under a tap with a strong flow of water.

QO Rinse with distilled water through all of the inlets in the reverse direction ta normal sample
flow.

O Reassemble.

E/Sechcn NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance.

The following maintenance requirements are suggested to maintain the performance of the
autosampler,

Q Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.

O Cleaning the autosampler cover panels with domestic window cleaner,

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

O Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors.
NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-90050.

m/ Section NOT Applicable

0O Check the x-axis and z-axis timing belts = Replace if there is are any cracks, splits or colar
deterioration and belt tension

Q Check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft. If pad is dry or customer has cbserved any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the well.

O Check the auto-sarmpler ability to find tube positions - Calibrate if reguired.

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use arganic solvents or abrasive
cleaning agents.

Revigion. 10.00, Issued: Novernber 2021
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Agilent
C fOS S La b Instrument Preventive Maintenance Checklist

Faom lrsight 1o Duoree:

Q Ssection NOT Applicable

a Inspect VGA gas supply hose,

p Inspect/replace VGA pump tubing.

(2" Check low gas pressure interlock setting- adjust if required

@ check precision orifice gas flow setting - adjust if required.

@ Check gas regulator pressure to 46 psi (325 kPa) — adjust if required,

?’ Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

UltrAA lamp accessory (external)

E Section NOT Applicable
O Check the condition of the power cable.

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System

ﬂ’lf you have altered the customer's instrumentation during the course of PM, restore to the
original status to allow the customer to conduct their normal activities (e.g., reload the
customer's method.)

Guidance

If the PM service is performed prior to a qualification service, then use the gualification procedure
as a guide for final instrument set up and checkout

Revision 3 d: November 2021
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Agilent
CrOSSLab Instrurment Preventive Maintenance Checklist

Faom Insight to Duizene

AA consumable and parts list table

Product/Madel # PM supplied

Part Description Part Humber i 007 | Instrument-Type
Test Solutien - Cu Sppm i
solution 6610030100 50 55 140 240 280 PM supplied i
Test Solution - Blank sclution | 5190-7007 5055 140 240 280 P supplied Common
Copper, 1000 ug/mil, 100ml 5100-8279 50 55140 240 280 = Common
Kit, Mk 7 O-rings, aquecus, ]
completa set 9970093400 50 55140 240 280 PM supplied Flame
Organic Kit 9910093500 50 55140 240 280 PM suppliad Flame
Wire Nebulizer Cleaning 9970024700 50 55140 240 280 consumable Flame
Tubing-Capillary S1d Nebs 9970024800 50 55140 240 280 consumable Flarme
Capillary Tube Hivac Neb (3} i
(erganics only) 9970044000 50 55140 240 280 consumatie Flame
Glass impact beads (5/pk) 9010025700 50 55140 240 280 consumable Flame
Teflon impact beads (5/pk): &
{organics anly) 9910053300 50 55140 240 280 consumable Flame
Burner cleaning strip (100/pk) | 9910053900 | 50 55 140 240 280 consumable | Flame
window UV silica = round 4 i

1 1 )
right side) 2010082600 50 55 140 240 280 PM supplied G
Window UV silica - "
rectanguar (lef side) 2010082500 50 55 140 240 230 P supplied T
Pad adhesive window {round) | 4910012700 50 55 140 240 280 PM supplied Comman
Pad adhesive window P
: i 1 0 551
[rectangular) 4910012800 50 55 140 240 280 P supplied comman
Electrode kit 1 pe} {D2) 6310003400 | GTAT20 P supplied | Fumace
Shroud (D2} 6310003100 GTA1Z0 Ftd supplied Furnace
Zeaman electrode kit (1 pr} 6310003500 GTA1Z0 Ptd supplied Fumnace
Zeeman shroud 6310003600 GTA120 Pt supplied Furnace
O-ing PSD rinse bottle 6910025900 PSD120 P supplied Furnace

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

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

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

Fenigion; Issued: November 2021

@ Agilent Technalogies, Ine. 2021 I _ Agilent
wenenslumuRy

Agilent

CrDSSLab Instrurment Preventive Maintenance Checklist
Froe irsigt to Oueame.

Signature Pa

e

Service Review

J Attach available reports/printouts of all tests to this documentation.

I’ Record the Preventive Maintenance service activity in the customer's records/logbook.

JZ' Update/resst instrument maintenance counters as appropriate.

& Afix the PM sticker to the system or instrument logbook based on the customer's request,
Complete the Service Engineer Comments section if there are additional comments.

E/Review this service, parts replaced, and test results obtained with the customer.

If 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 10 records.

Test Results
Expected Test
Test Description Result Actual Test Result
Flame optics PMT Gain test
For copper at 3248 nm, 4 ma, 0.5 nm slit width ] =55% a5, B
Flame performance test with 5 ppm copper sample
Air facetylene, mixing paddle removed Abs velue = 0.5 0 554
Air facetylene, mixing paddle installed. 10 replicates %ASD < 1.0 p.4l
Deuterium furmace optics PMT Gain test
For copper &t 324.8 nm, 4 ma, 0.5 nm slit width «55% -

Deuterium fumace performance test with 25 ppb copper sample (324.8 nm)

Precision %RS0 s4.0% =
Abs value 20158 -
Zeeman fumace analytical performance: 25 ppb copper sample (327.4 nm)

Precision %R50 S 40% ]
Abs valug =010 e
MSR% =70 % =

ower

on 10 00, Issued

T agike nologies, ine. 202 .
;4% Agilent
enaslurunu
Agilent
CrOSSLab Ingtrumant Preventive Maintenance Chacklist
From insight %2 Oucorse
Service Engi C ptional
Service Completion
Service request rurmber _ GOOgLEeId Date service comp Jan 30,1013
Agilent signature Mol L. Customer signature Chpwnthanan

Total numiber of pages in this docurment 13

Fieizion: 70 00, fssued: Novamber 2021

o Aglent Technolagies, Inc. 2021

1% Agilent
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SVD Results Report

-4

VARIAN

Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Report ID.7 Diagnostic Start Time:30/01/2023 9:07:52 AM  Diagnostic End Time;30/01/2023 3:53:18 AM
Customer: UNITED ANALYSIS AND ENGINEERING CONSULTANT: Nukoon Lusangsangwan Lower Limit (V) Actual (V) Upper Limit (V) Result:
Address: R e ]
ress I 12.00V Rail 10.80 1247 13.20 | Passed |
Instrument -12.00V Rail 43.20 190 -10.80 Passed
Configuration: 5.00V Rail 450 5.02 5.50 | Passed |
Serial Number: MY13180001 Turret Type: Automatic 310,00V Rail 279.00 320.00 241,00 Passed
Instrument Model: Varian AA140/240/280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: "' Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Normal(200nm)
D2 BG Correction Fitted: True PWE Version: 45
Boot Block Version:
EEPROM Data:
Instrument Run Hours: 59325383 D2 Run Hours: 46984.500
Zero Wavelength Offset: 30.175 D2 Serial Number: not set!
D2 Install Date: 01/01/1970
ion: 0.7
Monc:Corpaction 070 D2 Original Intensity: 1.000
Flame Hours: 28887.084 D2 Last Intensity: 475.000
Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 50.00
Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Result: JzEEETG
' '
Report Generated At I001/2023 §:54:51 AM 1 lenﬂfls‘lummwonm Report Generated AL JVO1/2023 9.54:51 AM 2 tﬂnﬂ']{lun'm”ﬁm

Wavelength Repeatability:

Optics

Beam Balance: Lamp Used: Copper
Peak Used(nm); 324.750

Connected to Socket: 3

Lamp Current(mA): 4
Slit Width(nm): 0.2
Slit Height: Normal

Lamp Type:
Lamp Socket Used:

Peak Selected:
Lamp Alignment:

Performed

Lamp Alignment:

‘X' Lamp Screw

Sample Peak: m

"Y' Lamp Screw ) .
I P Lower Limit(nm) 324 762

324.888 Upper Limit(nm)

o - {Aproach from Zevo Order} {Agprosch fram end)
/ B 7 Sample 1: 324.828 Sample 2: 324.828
y \ . s-’/. - Sample 3: 324.823 Sample 4: 324.823
o SerH Y ﬂisﬂé CoEE] \‘ Sample 5: 324.823 Sample 6: 324.823
J/x‘ \\ ‘_/./ \\ Sample 7: 324.823 Sample 8: 324.819
UF'"‘"- 2 Uppor Limit - Sample 9: 324.823 Sample 10: 324.819
Ref + Rel PL 2 Rel Pt 1: Rel Pt 2: . .
. o s o Mean: 324.624 Standard Deviation: 0.002
2 Result:m
X Lamp Screw Result: [EEFETCIN ¥ Lamp Screw Result:

Grating Squareness:

Lamp EI t(s): Cobalt’C i opp
Lamp Turret Position: 2
Lamp Current{mA): 10.00
Slit Width(nm): 0.2
1st Order Wavelength({nm): 324.80
Lamp Alignment:

Lower Limit (nm) Actual (nm) Upper Limit (nm) Result:
Zero Order -0.10 010
First Order 324,45 32515
Second Order 849.23 649.97 M

Report Generated Al 30001/2023 8:54:51 AM

wonenslamrrvmse2a

Report Gererated At:  J001/2023 95451 AM

.

wonenslarmume-2a



Mechanical

Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

scellaneous

Signal Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
S0 114 261 297
s1 156 164 191
s2 27 296 332 | Passed |
s3 474 507 579 | Passed |
sS4 825 217 1008 | Passed |
S5 1435 1528 1754
S6 2498 2768 3053
s7 4347 4749 5313

Interlocks:
Burner Fitted:
N20 Burner Fitted:
Flame Shield Closed:
Gas Control Fitted: TR
Pressure Release Bung Fitted: JITICIER
Liguid Trap Fitted:

Flame Detect:
GCU Active:
Oxidant Pressure: JIELICE

Oxidant Changeover:

Ignition:

Report Generaled At:  3DONE023 05451 AM

m

wonenslamrmume-28

Auto Lamp Recognition:

Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Not Supported
Lamp 2: 87 - Sitver/Cadmium/Lead/Zinc(UltrAA) (Ag/CLamp 6:INot Supported
Lamp 3: 76- Cobalt/Chromium/Copper/lronMangane Lamp 7:2Mot SupportedyNi)

Lamp 4: Uncoded Lamp/Mot Connected Lamp B: Not Supported
LEEE  Passed

GTA Temperature Moniioring:

Not Performed

Notes:
Signatures:
UNITED ANALYSIS AND ENGDateRING CONSUL TANukoon Lueangsangwan Date
' &
Report Generated At S0/01/2023 8.54:51 AM 6 Lﬂﬂﬂ"l'i'lﬂmﬂﬂﬁ’“

Sequential by time report 30/01/2023 10:58 AM SpectrAA
Page 1 of 1
Analyat
Date Started IMD1/2023 10:56 AM GMT: 304H/2023 3:56 AM
Waorkshaat Cu § ppn Sensiliviy
Comment
Methods Cu
Computer nama  HEM-212
Serlal Number: MY 12180001
Method: Cu (Flame)

Sanple I Canc mgil %RSD Mean Abs
Cu & ppm FreTest LNCAL (5] 0.5516 .

Readings

05624 08512 0.5510 3000112023

wenenslumuny

Sequential by time report 30/01/2023 11:03 AM SpectrAA,
Page 10of1
Analyst
Date Startod IN0V2023 11:00 AM GMT: 30H/2023 4.00 AM
Worksheet Cu 5 ppen Senstivity 01
Comment
Methods Cu
Computer name  HEW212
Serial Number: MY 13180001
Mathod: Cu (Flame)

Sample 1D Conc mgiL WASD  Mean Abs
Cu 5 ppm Pracision .~ UNCAL 04, 0534

Readngs

0.5383 5418 05407 0.5358 0.5383 05375

0.5406 0.5429 05410 0.5367 3N01i2023

l



Sequential by time report 30001/2023 12:41 PM SpectrAA

Page 1 of 1
Analyst
Date Started 30N1/2023 12:22 P GMT: 3000172023 5:22 AM
Worksheot
Comment
Methods Hg
Computer name  HEM-212
Serfal Number: MY 13180001
Method: Hg (Vapor)

Sarmpls 1D Cone ugll %RSD  Mean Abs
Ha 10 ppb UMCAL 0z 04713

Readings

0T 0ATE 01712 AN0202I

wnaslupuny

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrUSSLa b

Friom insight 1o Ouicome

Introduction

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

s Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures, Customers are responsible for regular maintenance and are
encouraged to observe the service representative

« Any parts not included in the Parts Lists section of this document are not part of the
recommendad Preventive Maintenance service nor are they included in the price of this
Service.

« If a system 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.

s For customers using HF applications, the instrument should be returmed to its standard
sample introduction system.

Rivision: A0, Issusd: 21 January 2022
Dosurment Humber: G301490075 page L of 14
 Agilent Technalogies, inc. 2022

enmslinugy

Agilent

CréssLab

From Insight to Otcome:

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance

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

Revisian: A02, Issued: 21 January 2022 <
Document Number: GaD14-90075 page Lot
 Agilertt Technologies, Inc. 2022

Agilent
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrUSS La b

From lnsight to Dutcams:

Important Customer Web Links

» Toaccess Agilent University, visit hitp.//www.agilent com/crosslab/university/ to leam about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best aptions,

» Toaccess the Agilent Resource Center web page, visit https://www agilent com/en-
us/agilentresources. The following information topics are available:

*  Sample Prep and Containment
+  Chemical Standards
Analysis
*  Service and Support
Application Workflows
» The Agilent Community is an 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 https://community agilent.com/welcome

+ \ideos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at httpsy/ fwww youtube com/user/agilent

» Need to place a service call? Flexible Repair Options | Agilent

Revisicn A2, Issued: 21 January 2022
Document Number: GBO14-80075 paged of Ve
© Agient Technolagies, Inz. 2022
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Agilent Agilent
Agilent 5100, 5310 Preventive Meintenance Checklist CrUSSLab Agilent 5100, 5110 Preventive Meintenance Checklist CrOSSLab

From Insight 1 Dulrome From Insight 10 Quscome

Service Engineer’'s Responsibilities Instrument Maintenance

« Contact the custorner and ensure that all necessary supplies are available before the

reventive maintenance visit. =
sl b e System Information

s Only select those pages that relate to the system or module being serviced.
O Check this box if an instrurment configuration report is attached instead of completing the

« Complete empty fields with the relevant information. table.
» Complete the relevant checkboxes in the checklist using either a *X" or tick mark “v™. I
| Instrument System Name and 1D 30 MDY iCP-0ES
s Check “Service not applicable” check boxes to indicate services/tasks not delivered, as & I
appropriate. strument System Site and Location URE
» Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed. 1 List System Component Product Numbers List the Serial Numbers of each Component
« Complete the Service Review section together with the customer, T G wnsh ™ o zeco)
» Complete the fields for page numbers at the foot of each selected page =
3
« Add relevant page numbers to selected pages and complete the total number of pages field in A
the Service Completion section .
5
»  Ask the customer to sign the Service Verification section including the customer's and your &
signature. :
s
B
9.
|TCP-0ES Configuration Table Circle the type or write in the type if other
Mebulizer Type SeaSpray conik:n | Other
Spray Chamber Cyclonic Single Pass |

Torch | Redial omer
Torch Type | One Piece{ Semi Demnuntabl;l Fully Demountable | Other

Injector Diamater

Injector Matesial
Rewsion: A0, kssued: 21 January 2022 s, ' - Rav A2, Issued: 21 J; plir3 ! ]
Document Husrier. G801490075 Page of M4 "":::"" Agllent Docurmant Hisrber: GE010075 Page ot Y i Ag'!ent
@ Agilent Technalogies, Inc. 2022 ra @ Aglent Technalogies, Ine. 2022 -
v ¥
nmsliaugy nshsliniuny

Agilent Agilent
Agikent 5100, 5110 Preventive Maintenance Checklist CrOSSLab Agilent 5100, 5110 Preventive Maintenance Checkist CFUSSLab

From Insight 10 Qutcome Fiom Insight 1o Dutcorme

Preparation Preventive Maintenance Procedures

Discuss any specific issues with the customer before starting, Record Pre-PM instrument performance
Run Instrument Performance test.

Record results in Instrument Performance Test Results Table — Pre-PM.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors ete.

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

For HF application systems, if standard sample introduction systern was not installed, ask the
customer to install it, Wik

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

Clean and inspect ICP-OES system

Iﬁ Look for any obvious external damage or problermns.
£ Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

i

Ij Record the instrument operating conditions in the ICP-DES Status Results Table.
Iﬁ Replace the polychromator purge filter.

g Replace the radial pre-optics window
]
L
O
A

By O BB REREE

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

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they mest
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed, W\%
Remove and clean instrument water inlet filter.

Agilent Water Recirculator

[J Service not applicable

# Drain cooling fluid and remove any particles from the chiller reservoir
Remove, clean and reinstall water inlet metal mesh filter if presant,

' Re fill with Agilent Cool Clear cooling fluid.

I?f Clean the cooling system Air filter and the condenser,

= Ravision: AOZ Issued 21 January 2022
Agllel’lt Document Number. GAD14-30075 Paged of W

® Agilent Technologies, Inc. 2022

Revision: AOZ |ssued 21 January 2022
Docunert Mumber. GA014-90075 Page B of 14
@ Agilens Technologies, Inc. 2022

Agilent

enmsliaugy enehsliniuny




Aullant
Agilent 5100, 5110 Preventive Maintenance Checklist rDSSLab

From Insight iz Cistrome

SPS 3 Auto Sampler

E{ Service not applicable

Power cycle the autosampler and verify successful initialization,
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

Using customer's racks and the Agilent software move the sample probe to the 4 cutermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

oooao

SPS 4 Auto sampler

Eﬁ Service not applicable

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

OO Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner,

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

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

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

O Test using custormer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial, If not use calibration wizard and
calibrate the position,

AVS 4, 6, 7 Advanced Valve System

Iﬂ. Service not applicable

Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks or excessive weaar
Check high flow pump for signs of leaks

B O:E0

Revigion: A02, lssuved 21 January 2022
Document Number: GBOT 480075 Page of 14
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From esight to Osteome

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system. vk
ﬂ Leave system in an idle state: on and purging.

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

Service Review

& Attach available reports/printouts of all tests to this documentation,

Ij' Record the Preventive Maintenance service activity in the custormer's records/logbook.

@ Record the PM event in the Smart Alerts logbook, if applicable.

r.g Update/reset instrument maintenance counters as appropriate,

# afiix the PM sticker to the system or instrument logbook based on the customer's request,
Ef Complete the Service Engineer Comments section if there are additional comments.

@ Review this service, parts replaced, and test results cbtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engi and Cust

Revision: 402, lssued: 21 January 2022
Document Number: GBO14-60075 paga'Dat ¥
@ Agilern Technolagies, Inc. 2022
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From Insight to Distcome

ICP-0ES adjustment

Check position of Zn peak, adjust if reguired.

Check Argon Ratio, edjust to specified value if required.
Perform Detector Calibration.

Perform Instrument Calibration

BEEE

Record Post-PM instrument performance

& Run Instrument Performance test.
Record results in Instrument Performance Test Results Table - Post PM,
& For systerns using ICP Expert version 7.3 and above, run the following Instrument tests

# Subsystern Communications Test
Air Flow

& Water Flow
Gas Flows
RF Generator

# Camera Test

@ Optics Test

@ Nebulizer Test

E( Record the result in the Instrument Test Results Table

Revision: A.02, issued. 21 January 2022
Document Numier: GEI14-50075 Paged af M
@ Agient Technalogies, Inc. 2022
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From Insight 10 Dutcome

Test Results

Instrument Performance 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 Auxial Radial il
Zn 213857 nm SRER 00,3 B ah A 4700.% EEALY ]
Mn 257.610 nm SRBR \36BL. 0 21209.3 145601 28441.5
Al 396152 nm SBR LVIRY 4.6 .9 V5.6
K 766,491 nm SER @0 M1 3.4 4.3

* Axial result is not applicable for GB016AA, GBO12AA Radial View instruments.

Instrument Test Results Table

Mote: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystern Communications Test Pass
Air Flow ‘335-5
Water Flow Faaj
Gas Flows ?355
RF Generator FSSS
Camera Test Pass
Qpes Test Poss
Mebulizer test P&‘S&

Region: A.02, Issusd: 21 January 2022
Document Number: GA014-30075 page T of 14
@ Agikenit Technalogies, nc, 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrUSSLab

From Insight 1o Dutcome

ICP-0ES Status Results Table

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

Measurement Standby Mode Plasma On
Mains Voltage 715.15% VAL 216.613 VAC
Mains Current D_oqe A 0. 2\q A
'IﬂSllUmef‘-] Temperalure 80 *C 254 ‘c
RF Air Flow (sensor speed) 5.0 Hz a0 Hz
Flasma Exhaust Temperatura No measurement 34 2 *C
Water Flow Oscillator MO measurement AR L/min
Wiater Flow Deteclor 0.9% Limin O L/min
Water Inlet Termperature "y ] % ©
Folychromator Temperature 35.0 ‘© 3z ©
CCD Temperature -39 % C -34_% C
E‘nal Stabilizer 35.0 © 35.0 C
Argon Supply Pressure £5%.51 kPa 0% 63 kPa
Purge Gas Supply Pressure*1 6564 kPa 623,33\ kPa
Option Gas Supply Prassure®l o kPa s kPa
Mebulizer Flow Ko measurement 0.0 L/min
Mebulizer Back Prassure Mo measurenment 46G.-30 Pa
Flasma Gas Flow Mo measurement .9% Limin
Auiliary Gas Flow Mo measurement \.00 Limin
RF Power Mo measurement nwas 5 W
RF Supply Current Mo measurement & 223 A
RF Supply Vialtage Mo measurement ) & by \ W

*1 If option installed

Revision: A02, Issued: 21 Jaruary 2022
Docurment Number: GBI14-90075 Page Zor W
@ Agilent Technologies, Inc. 2022
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From Irssight to Quscome

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the custorner, please write in this box.

Service Verification

Service Request Number. Date Service Comnpleted

6006 33 N210 A8 Moy 2023
Sanvice Engineer Mame: Customer Mame:

Rewwakoom S APlh(]w Onkonfé
Senvice Enginedr Signature: Custorner Signature:

Kanaseon S Aghorn Un'kou'\z
Total number o‘gpages in this document:

L
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Consumed PM Parts

Part Description

From Insight 10 Dulcome

Product or Model#  Quantty ‘

Part Number where used consumed
" GBO104, GBOT1A,
Auxial Pre-Dptic Window GBO10-6B014 B0 4A/GEDT 5A \
Radial Pre-Optic Window GB010-6B8015 Al A
: Agilent Watar
Agilent Cool Clear Coolant Fluid 57099-0037 Recirculator -
Purge Gas Filter GBO0-60136 All L)
Adr inlet filter GA000-6E002 Al A
High Capacity Air Filter GAl0-60189 Optional -
Retor seal for &7 port valve far AVSS/T G8494-60002 GBA94A/GE4RS -
Rotor seal for 4 port vabve for AVS4 G8493-60002 Ga493a =
1“:;38 sohution to rinse station 2.5mm id x Ga410-B0123 PS4 =
Barh connector 2.5mm-1.5mm 1D GEA0-80124 SPs4 -
PVE waste tubing,Bren od x S id, 2m Ga410-80122 SP54 i

Additional Parts may be required from engineer's stock:

¥ axis drive belt
Z awig drive belt

Peristahtic purmp tubing, PVC SohvaFlex, 3
bridged,

Consumed Parts Reference

5410047500 sPE3 -
5410047400 SPE3 >
3710049000 SPS4 -

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

] Section Not Applicable.

Product or Model# Quantity

Part Description Part Number where used consumed
Rewision: A0Z, lssued: 21 January 2022 K .;.. d -
Document Number; GE14-30075 Page Wof 14 ‘:,2 Agllent
@ Agilent Technolagies, Inc. 2022 ol i ®
]
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Report Summary

Instrument Llodel Agilent 5100/5110 VDV ICP-0ES

Instzument 1D GBO1AIGED15A

Instrument Serial Number MY 18030001

Software Version 7.3.1.9507

Firmware Version 3442

Tested By Kanyakom S.

Test Complated On 111302023 9:18:24 AM

Result Summary

Subsystem Communications Test Skipped

A Fiow 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 Fail

Pracision Test Pass

Page 1af4 J
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Resolution Test Pass
Element Wavelength Specification  Width
N{174.213 nm) =540 6.82
As (183,980 nm) %820 6.12
C {193.027 nm) =11.50 a3
Mo (202.032 nm) <820 635
Cr (206.158 nm) =13.40 B8.9g
Zn (213.857 nm) =8.70 BE4
Pb (220.353 nm) <950 7.08
Co (228.615 nm) 5 17.20 1168
Ba (230 424 nm) 5940 7.27
Mn (257610 nm) =13.30 9.48
Mn (260.568 nm) £20.30 14.18
Cr (267 716 nmj) =11.00 8.01
Cu (324,754 nm) <2500 18.89
Cu (327.395 nm) =14.20 11.29
Sr (338.071 nm) =33.50 24.45
Ba {455.402 nm}) =44 .00 3362
Sr (460.733 nm) £35.00 17.37
Ba {493.408 nm) Z35.00 2547
Ba {514.171 nm) 4200 2543
Ar (575.283 nm) =74.00 6050
K (766.431 nm) 5 B0.00 B5.33
Page2ofd
nmsliaugy
Precision Test Pass
Radial
Element gl Hicati M
Value % RSD
As (188,980 nm) 5 260 1.22
Se (196.026 nm) 5260 0.78
Zn (213,857 nm) =150 0.33
Pb (220.353 nm) 2260 0.85
Mn (257,610 nm) 2150 0.45
Al (398,152 nm) = 1.50 037
Ba (483.408 nm) 2150 0.E8
K (765481 nm) =150 0.33
Aoial
Element Wavelengf I
Value % RSD
As (188880 nm) =150 0.63
Se (196.026 nm) =150 0.87
Zn (206200 nm) =150 0.69
Zn (213.857 nm} =150 0.46
Cd (214 438 nm) 150 070
Pb (220.353 nm) %150 0.36
Mn {257 610 nm) =150 0.95
Cr (267 716 nm) = 1.50 0.56
Cu (324.754 nm) =150 069
Al(388.152 nm) 5150 0.63
Ba {493,408 nm) %1.50 0.86
K (786,491 nm) %1.50 113
Page 4 of 4
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Sensitivity Test Fail
Radial
Efement Wavelength Specification  Method — Ratio Standard Blank
As (188,980 nm) 2460 SRBR 142.0 958.5 N7
Se (196.026 nm) =410 SRBR 1059 937.4 B7.5
Zn (213.857 nm) =1421.0 SRBR 41903 443725 1116
Pb (220.353 nm) z48.0 SRER 2139 2521.3 1254
Mn (257.610 nm) = 3518.0 SRER 135681.0 279651.7 4166
Al (386152 nm) 234 SBR 124 522607 3994.3
Ba (493.408 nm) =340 SBR 1858 22043728 122800
¥ (756 491 nm) =18 SBR 80 107401.4 11876.7
Aocdal
Etemant Wavelength Specification  Methed  Ratio Standard Blank
As (188,980 nm) = 2080 SRBR 165.4 2285.0 129.5
Se (156.026 nm) z159.0 SRBR 168.7 2813.7 2338
Zn {206.200 nm) = 2340 SRBR a05.0 101584 123.0
Zn (213,857 nm) =1743.0 SRBR 6849.9 1357606 380.5
Cd (214,438 nm) 242270 SRER 55076 929213 2738
Pb (220.353 nm) 23200 SRBR 454 8 10111.2 4511
Min (257610 nm) = 10825.0 SRER 272953 11261181 18870
Cr (267,716 nm) =1048.0 SRBER 39482 144875.3 1322.0
Cu (324.754 nm) =19.0 SER 49.2 341489.7 67982
Al {396,152 nm) 260 SBR 146 2353218 150439
Ba (4%3.408 nm) =800 SBR 1833 8393101.3  45538.3
K (TEE.481 nm) 2240 EBR 32 1447045.2 448171
Page 3of 4
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Report Summary
Instrument Model Agilent 5100/5110 VDV ICP-QES
Instrument 1D GEOAGEIT5A
Instrument Serial Number MY 18030001
Software Version 7.53.1.8507
Firmware Version 3442
Tested By Kanyakom S,
Test Completed On 111302023 11:10.02 AM
Result Summary
Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
| Sensitnvily Test Pass
Precision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3522064 4003312
Wavelength  737.212 737.212
Page 1 ofd
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Resolution Test Pass
Element Wavelength  Specification  Width
N{174.213 nm) =940 6.92
As (188.980 nm) =820 6.08
©(193.027 nm) =11.50 8.33
Mo {202.032 nm) =820 a3
Cr (205.158 nm) 5 13.40 8.98
Zn (213.857 nm) 5B.70 673
P (220.353 nm) =850 702
Co (228,615 nm) =17.20 11.65
Ba (230.424 nm} 5940 738
Mn {287.610 nm) =13.30 9.46
Mn {260.568 nm) 22030 14.05
Cr (267.716 nm) =11.00 782
Cu (324.754 nm) =25.00 18.84
Cu (327.395 nm) =14.20 1.3
Sr(338.071 nm) 33.50 2418
Ba (455.403 nm) 44,00 3328
Sr(480.733 nm) =38.00 1741
Ba (493.408 nm) = 36.00 2543
Ba (814.171 nm) =42 .00 2527
Ar (B75.283 nm) =74.00 56.67
K {T65.491 nm) S80.00 65.88

Page 2 of 4
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Precision Test Pass
Radial
Element Waveleng Specifi M
Value % RSD

As (188,880 nm) 5260 0.85

Se (196.025 nm) £2.60 126

Zn (213,857 nm) =150 0.42

Pb (220.353 nm) =260 0.54

Mn (257,610 nm) =150 0.60

Al (396,152 nm) =150 0.47

Ba (483 408 nm) =150 0&8

K (766.481 nm) 150 0.50

Aocal
Element Waveleng if
Walue % RSD

As (188.980 nm) £1.50 0.42

Se (195026 nm) =150 0.66

Zn (206.200 nm) =1.50 0.42

Zn (213.857 nm) =150 0.54

Cd (214.438 nm) =1.50 0.42

Pb (220,353 nm) <150 022

Mn {257 610 nm) =150 0.54

Cr (267.716 nm) =150 .49

Cu {324.754 nm) 5150 0.85

Al {396,152 nm) =150 081

Ba (493,408 nm) 51850 0.78

K (765491 nm) =150 1.00

Page 4 of 4
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Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed Cn

Result Summary

Subsystem Communications Test
Air Flow Test

Water Flow Test

Gas Flows Test
RF Generator Test

Camera Test

| Oplics Test

| Advanced Valve System Tast
| Resolution Test

Sensitivity Test

Precision Test

Subsystem Communications Test

i Air Flow Test

14.00 20,00

Water Flow Test

(Linnin)
127 0.1

’mﬂvim Test Pass
| Radial
Element Wavelangth Specification  Method  Ratic Standard Blank
As (188.880 nm) z46.0 SRBR 1686 12846 533
Se (196.026 nm) z410 SRER 122.4 1256.0 0.7
Zn (213,857 nm) = 14210 SRBR 4700.8 538701 1307
Pb (220,353 nm) Z46.0 SRBR 238.0 31006 185.7
Mn (257610 nm) = 3518.0 SRER 145681 3183881 476.2
Al {396.152 nm) z34 SBR 1.5 £9510.5 ATE16
Ba (403,408 nm) z34.0 SBR 170.6 24308356 145142
K (786.491 nm) 218 SBR T4 117698.7 14024.1
Axial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) = 208.0 SRER 2145 27082 142.8
Se (196,026 nm) = 158.0 SRBR 188.0 32828 255.9
Zn (206.200 nm) =234.0 SRBR 1088.2 127948 136.3
Zn (213.857 nm) = 1743.0 SRBER TS64.2 1558839 4278
Cd (214,438 nm) =42270 SRER 6E647.3 118281.7 304.4
Pb {220,353 nm) = 3200 SRER 5§19.3 124902 530.3
Mn (257 610 nm) = 10625.0 SRER 28992.5 1305852.5  1880.2
Cr (267,716 nm) =1048.0 SRER 4366.6 173343 4 1547.9
Cu (324,754 nm) z19.0 SBR 458 351093.0 T560.5
Al (396,152 nm) z6.0 SBR 156 274029.5 164886
Ba (483,408 nm) 260.0 SBR 2036 9028914.5 441221
K (768.481 nm) 2240 SBR |7 17015214 417718
Page Jof 4
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Report Summary
Instrument Model Agilent 5100¢5110 VDV ICP-0ES

GBO11A/GBO15A

MY 18030001

7.3.1.8507

3442

Kanyakom S.
11/13/2023 11:1543 AM

Skipped
Skipped
Skipped
Skipped
Skipped

Pass

Pass

30% Air Flow (relative  75% Air Flow (relative
speed) speed)

Pass

RF Water Flow(L/min)  Camera Water Flow  Water Inlet Temperature

(=]
2037
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Gas Flows Test Pass

Nebulizer Actual Flow  Back Auxdliary Actual Flow  Back
Target Flow Pressure Target Flow Pressure
o070 0.70 27182 2.00 2.00 11113
Nakeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Target Flow Pragsure
200 2.00 116.00 18.00 17.94 231
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 147,380
RF Oscillator Test Passed
RF Oscillator Fraguency 25843
(MHz)
Work Coll Current (A} 44,410
RF Power Supply Current (A) 1.599
Camera Test Pass
:nle?ra:inn Tme  Standard Deviation  Status
TS |
Electronic Offsel Test 1000 5.381 Passed
Dark Current Test E000 0.779 Passed
Array Test 5 0.025 Passed
Linearity Test 0118 Passed
Page2af 2
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Equipment : Incubator Cert. No.: 23TM728
Condition As-Received :  Used ltem Page: 20of3
Reference : 2304-04610C-6
Procedure Used :-
Calibration ware using = CP-OTO2 according to direct measuremant
method with Data isition which with i Temp Detector ( RTD ).
The temparature scala used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348728 MYST013711 22LMB3 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International Systam of Unit.
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close during
Beginning Finished
Temp. {°C | 25 2
REL.Humid. { % ) 76 a3
2 L [AC Supply ( Volt ) 231 231
S S
a i Position : Rt St
H H D No.:
1 22-18RTD-21
1 2 18RTD-212
3 18RTD-2/3
4 1BRTD-2/4
5 1BRTD-2/5
i) 1BRTD-2/6
T 18RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 18RTD-2/8
a= 10 em D= 050 m 9 (ref.) 18RTD-2/9
b= 10 em W= 064 m
6= 10 em H= 080 m

Capacity = 02 m

tenenslaimuljil
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TECHNOLOGY PROMOTION OCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT RATION AND NG SERVICES /;5\\5

53418 PATTANAKARN ROAD SOI 13, §

WSC-TISLTISTTAZS
CALIBRATICN 0038

Cert. No.: 23TM728

Page: 1of3
. n .
Certificate of Calibration
Equipment : Incubater
Manufacturer : Memmart
Model : IPP 260
Serial No. : VE&16.0068
1D No. : UAE.MIC.032/2559
Submitted by : United Analyst and Enginearing Consultant Co, Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Microbiology Laboratory (302)
Received Order : 27 April 2023
Calibration Date : 27 - 28 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30)%
Calibrated by : Tawatchai Pama
Approved by : MI— 2
Approved Signatory
{/ Pomthippa  Tameyakul
(') Malee Butkruea
{ ) Suwit Imjai
Issue Date : 11 May 2023
p ility of appr 95%
r thas in full, except with the prior writien
3 : Equipmest Calibeatic Testing Services. - ¥
o eng nlumuqu
4 mnrwaan
Equipment : Incubator Cert. No.: 23TM728
Condition As-Received : Used ltem Page: 3of 3
Reference : 2304-04610C-6
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uueg Overall | Coverage|
Paint Setting | Reading stability Factor
fE:) ()| (G) (£°C) [EC), (°c) k
25.0 25.0 25.0 0.020 0.81 1.2 2
36.0 36.0 36.0 0.15 1.1 1.6 2
d LS
Paolnt Position
{"C) 4 2 3 4 5 6 T 8 9 (ref.) [($'C)
250 25541 | 25.354 | 25388 | 25.278 | 24.341 | 24,349 | 24.370 | 24 455 | 24.747 0.30
360 35275 | 35.351 | 35768 | 35.941 | 36.543 | 35590 | 36.653 | 36.728 | 36.232 0.38

Average® : The average of 30 values In each position.

Temperature stabillty : One-half of the greatest i i af d at any one sensor.
: The i of P at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation ime as

possible to ine the are pattern or within the chamber under steady-state conditions.

Overall Variation : The Difference of the i and mini measured gl i

UUC* : Unit Under Calibration

Mote : The reported uncertainty of measurement was included stability and exclueded uniformity .

The reparted uncertainty of measurement was based on a standard inty multiplied by a
factor k, praviding a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

NBC.THSITITI3S

TEL.D2TIT-300:29 FAX 0-2719-955+ CALIBRATION 3808 Equipment : Incubator Cert. No.: 23TM728
Condition As-Received :  Used ltem Page: 20l 3
Reference : 2304-04610C-7
Cert. No.: 23TM729 Procedure Used :-
Page: 1af 3 [ ion were using calibration p cP-oTO2 ding to direct

Certificate of Calibration

method with Data Acquisition which connected with Resistance Temperature Detector [ RTD ).
The temperature scale used was based on ITS-80,
Condition of this result of calibrati,

Equipmant : Incubsator
1. Reference standard instrument:-
Manufacturer : Memmert Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MYST013711 221Me3 02 Jul 2023
Model : PP 260 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational Systam of Unit.
Serlal No. : VE18.0033 Result of Calibration :- [ *) Without Adjustment
Funetion of UUC* : Temperature Source
1D No. : UAE.MIC.021/2561 Fresh air setting : Close l during
Beginning Finished
Submitted by : United Analyst and Engineering Consultant Ca.,Ltd. Temp. (°C ) 20 21
3 Soi Udomsuk 41, Sukhumvit Road, REL. Humid. { % ) 72 77
Bangehak, Phrakhanong, < = [AC Supply ( Valt ) 230 231
Bangkok 10260 L] ]
1 iy Ref. Std.
Location : Microblology Labaratary (302) ¥ e Position : i
Received Order : 27 April 2023 # 2 s 1 16-18RTD-01
Calibration Date : 27 April 2023 [ 2 18-18RTD-02
Ambient Temperature : (26+10)°C T ""jfga;i_l_ °zb o 3 18-18RTD-03
Relative Humidity : {50+30)% — 4 1B-18RTD-04
. W 5 18-18RTD-05
Calibrated by : Tawatchai Pama 8 18-18RTO-10
Kl 18-18RTD-O7
Approved by : M 5 Pm:e_lnmll::on 9::“5 : Iiimnsion of Chamber : N :ﬂ_} f:::ﬁig
Approved Signalory = = 050 m
{ ) Pornthippa Tameyakul L = 064 m
&= 10 em = 0.80 m

(¥ ) Malee Butkruea
[ ) Suwit Imjai

Issue Date : 11 May 2023

The Uncertainties are for a confidence probability of approximately 95%

ull, except with the prior writis

1 b repreduced ol

wnd Testing Services

ensRlimugy

crparate Servioe

Equipment : Incubatar Cert. No.: 23TM729
Condition As-Received : Used lem Page: 3of3
Reference : 2304-04610C-T
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* | Uuc* T I Overall
Point Sefting | Reading stability i Factor
e ). (cy| ("c) (£°C) ('c) {cy k
220 20 22.0 0.058 0.11 0.19 2
440 44.0 44.0 0.068 Q.50 0.87 2
Calibration Measured Temperature | “C )
Point Pasition [
("Cc) 1 2 3 4 5 6 7 ] 9(ref) | (+°C)
22.0 22,008 | 22.038 | 21.971 | 22.005 | 22.004 | 22.009 | 21.841 | 21.959 | 22.022 0.30
44.0 44.303 | 44447 | 44029 | 44.204 | 43859 | 43.895 | 43.637 | 43,923 | 44085 0,30

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest i i of at any one sensor,
i ity : The i i of measured temp al any sensars and the measured

lemperature at the reference location which are observed at the same time or al as close an observation time as

possible to ine the p pattern ar within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and mini d t obsarvation.

uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measuremant was based on a standard i iplied by a I}
factor k, providing a level of confidence of approximately 5 %.
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Capacity = 026 m*

@nen 3l .

CORPORATE SERVICES ¥
B

EQUIPMENT CALIBRATION AND TESTING
01 18,

ATTANAKARN RO
TEL. 1

LA
5 FAX

NLUANG B

NEC-TEITISITAE
20454 CALIBRATION 3008

Cert, No.: 23TM183

Page: 1aof 3
Certificate of Calibration
Equipment : Water Bath
Manufaclurer : Memmer
Model : WNE 14
Serial No. : L416,0806
ID No. : UAE.MIC.002/2560
Submitted by : United Analyst and Engineering Consultant Co. L,

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

Location : Microbiology Laboratory

Received Order :
Calibration Date :

15 Febnsary 2023
15 February 2023

Ambient Temperature : (26+10)°C
Relative Humidity : (50%30)%
Calibrated by : Suwit Imjai

Approved by : %I.I.l. ’

Approved Signatory

{ ) Pornthippa Tameyakul
{ /) Malee Butkrues

Issue Date : 24 February 2023

The Uncertainties are for a probability of approxi 95%




Equipment : Water Bath Cert. No.: 23TM183
Condition As-Received :  Used ltem Page: Zof 3
Reference : 2302-02850C-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer { IPRT ).

The temperature scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrumant:-

Instrument Model Serlal No. Cert. No. Due Date
1 ) Data Acquisition 348724 MY59003411 22LM165 26 Nov 2023

2. This certificate is valid only to the item callbrated on date and place of calibration,
3. This cerification is traceable to the International System of Unit.

Result of Callbration :- {* ) Without Adjustment
Function of UUC* :

Temperature Source

Envirenmental AC Voltage Supply
("C) {%RH. ) { Valt )
Beginning of Calibration 22 &5 21
Finished of C: 23 61 231
Ref, Std.
ition :
Position T
1 4804539-001
1 2 4B04538-002
.
Wi Sces) 3 3 4804539-003
i 4 48B04538-004
Siref.) 4804538-005
Front

wnmslumtigy

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING CES

5344 Py NAKARN R 31 18, SUANLUAN ANLUANG BANGKD!

33414 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK it
TEL. (<2717-2000-28  FAX. 0 s CALIBRATION abis)

Cert. No.: 23TM184

Page: 10f3
Certificate of Calibration ’
Equipment : Water Bath
Manufacturer : Memmart
Model : WNE 14
Serial No. : L4416 0612
1D No. : UAE.MIC.003/2560
Submitted by : United Analyst and Engineering Consultant Co.,Lid.

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

Bangkok 10280
Location : Micrabiology Laboratory
Received Order : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : {(26£10)"C
Relative Humidity : (50+30)%
Calibrated by : Suwit Imjai

Approved by :

Approved Signatory
{ Pomthippa Tameyakul
() Malee Butkruea

Issue Date : 24 February 2023

The Uncertainties are for a confidence probability of approximately 95%

in it wich the prio

pnenslupuRy

Equipment : Water Bath Cert. No.: 23TM193

Condition As-Received : Used Itam Page: 3of3
Reference : 2302-02950C-2
Result of Calibration :-  { * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average” Standard Reading ( “C )
point Setting Paosition
(*c) (63 {°C} 1 [ | [ a [ siret)
44.5 44.5 445 44453 | 44437 | 44428 | 44477 | a4458
Calibration % 2 = Coverage
Uniformi Stabill Uncertaint
point y iy Y1 Factor
(*ch {c) {25 (£°C) k
44.5 0.078 0.038 0.15 2

Average® : The average of 30 values in each position.

Unifermity : The i differance of at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to ine the pattern or within the chamber under steady-state conditions.
Stability : One-half of the greatest i diffe of d = at any one probe.

UUC™ : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

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

factor k, providing a level of confid of i 95 %.

-olo-
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Equipment : Water Bath Cert. No.: 23TM154
Condition As-Recelved :  Used llam Page: 2of 3
Reference : 2302-028500C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-0T04 according fo direct
maasurament mathod with Data Acquisition which connected with Industrial Platinum Resistance
Thermemeter { IPRT ).

The temperature scale used was basad on |TS-80,
Condition of this result of calibration
1. Reference standard instrument:-

Instrumant Model Serial No. Cert. No. Due Date
1} Data Acquisition 340724 MYS0003411 22LM165 26 Nov 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This cerification is traceable to the Intemational System of Unit,

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Envil AC Voltage Supply
[*C) { %RH. ) { Volt )
Beginning of Calibration 22 65 231
Finished of Calibration 22 63 230
Ref. Std.
Position : D No.:
1 4804539-001
2 4804539-002
Sy Strec} 3 4804539-003
: 4 4B04539-004
Siref.) 4804538-005
Front
]
nanslunugy.



Equipmaent : Water Bath Cert. No.: 23TM154
Condition As-Received : Used ltem Page: 3of 3
Reference : 2302-02950C-3
Result of Calibration :-  { * ) Without Adjustment
Function of UUC™ : Temperature Source
Calibration uuc* uuc* Average® Standard Reading | G |
point Setting Reading Position
(*c) (c) {°c) 1 [ 2 | a3 | 4 T sien
44,5 44.5 44.8 44520 | 44500 | 44498 | 44552 | 44530
Calibration [\ cormity | Stability |Uncertainty| S°V¢T29®
point Factor
("C) ("C) (£*C) (£°C) k
44.5 0.077 0.037 0.15 2

Average” : The average of 30 values in each position.

Unifermity : The i of P at any sensors and the measured temperature
at the reference location which are observed at the same tima or af as close an obsarvation time as possible
to determine the temperature pattern or hemogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum differance of measured temperature at any one probe,

uucT : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty mulliplied by a

factor k, providing a level of cc of 95 %.
-olo-
L
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Certificate No.: C01234158 Page: 2of 3
Calibration Results:
Before Adjustment
Eccentric Ermor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
Nominal Test Value 200 (@)
Reference Points (g)
A B c +] E
. o000 | 0003 | o000 | 0.001
Repeatabillty: Determination of the standard deviation of weighing balance., Readability 0.001  (g)
Mominal test value (g) Standard Deviation
50 0.0006
500 0.0008
Error of from nominal or mass value., i 0.001  (g)
Nominal Value | Conventional Mass Displayed Value Error of Indication Uncertainty
@) @ []) {a) {g) 3
1 1.0000 1,000 0.000 0.0013 210
5 5.0001 5.000 0.000 0.0013 210
10 10.0001 10.001 0,004 0.0013 2.10
20 20,0000 20,000 0,000 0.0013 2.08
50 50,0001 50.000 0.000 0.0013 2.08
100 100.0001 100.001 0.001 0.0013 2,08
200 200.0004 200.002 0.002 0.0014 207
300 300.0005 300,002 0.002 0.0015 2,08
400 4000006 400,004 0.003 0.0016 2038
500 500.0006 500.008 0.007 0.0018 202
600 600.0007 600008 0.008 0.0021 2m
g
2503 ki o, Bangchak hratorcr, Bargik 10280 I
wnaslumungy

Delivering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

3 & Certificate of Calibration

WECTISITIS 17015
Cabtewien 47

Equipment: Balance Certificate No.. C01234158
Model: PXB23 Issued Date: 08 December 2023
Serial No. (or ID.):  C236754745 (UAE.MIC.055/2565) Job No.: WO-00011251
Manufacturer: Ohaus Page: 1ef 3
Condition: In condition

Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udi k 41, Sukt it Road, B hak Sub-District,
Pl g District, B k, THAILAND 10260

Emvironment Condition: Temperature 2B "C + 05°C
Humidity 54 %RH % 1.7 %RH

Calibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Calibration By: Mr, Adissi Maknoi

Calibration Date: 07 December 2023

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceabllity: This certificate is to the SI Units by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Cerfificate Mo. C02222534

_//C,G/ Rangprod

(Mr. Adisai Maknoi) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory
Thin coriifcals is issund B units of the of Units (3], It pe y of L)
nalioral standand o olhar Wborsiories.

The measummant uncartainty lated is v aspanded uncertainty which i cbiained from e stardard uncertainty melipied by the caversgs factar (k=) bo
pranide & lavel of corfidance of approsdmately 5%, I s delammined in sccondance wilh e Guids bo Expression of Uncartainty in Measuramant (GUM),

Thcts raaults may ba affectad by daviations om spectied canditioea, Tha resulls relata only bo e iems (asted, caliented o sampled, Tha report shal
ot b reprodhuced axcepd in ful wishout approval of DKEH Technology Limited,

Wi Moy e Tuled e
DKEH Tachnology Limisd

10200
2633 Suithuurrt Rews, Bangehak, Phiskhancng, Banghck 1080
Phore: +66 2636 7000

wnaslumugy
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&= DKSH

Certificate No.: C01234158 Page: 3of 3
After Adjustment
Eccentric Error: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference,
k¥ gl | Nominal Test Valus 200 @
i’@ @y | @ (DE Reference Points (g)
@@ %y ) A B c D E
Bl I B ——] - 0.001 0002 | -0.002 0.001
Repeatabllity: Determination of the standard deviation of weighing balance., Readabill 0.001  (g)
Nominal test value (g) Standard Deviation
50 0.0006
500 0.0008
Eror of indication fram nominal or mass value., 0.001 (g
MNominal Value | Conventlonal Mass Displayed Value Error of Indication Uncartainty
(@) (@) @ (@) (@ §
1 1.0000 1.000 0.000 0.0013 2.10
5 5.0001 5.000 0.000 0.0013 2.10
10 10.0001 10.000 0.000 0.0013 2.10
20 20,0000 20.000 0.000 0.0013 2.10
50 50.0001 50.000 0.000 0.0013 210
100 100.0001 100.000 0.000 0.0014 2.08
200 200.0004 200.000 0.000 0.0014 2.07
300 300.0005 300.001 0.001 0.0015 2,05
400 400.0008 400.002 0.001 0.0017 2.04
500 500.0008 500.001 0.000 0.0013 2.02
600 600.0007 600.002 0.001 0.0021 2.01
The End of Certificate
B ey i

2533 M A9 Pomerse T ST 0260
2533 Sukbuevi Rosd, Bangeaas, Phiskancng, Bangkok 10383

tanm':'lu'muqu
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&z DKSH &z DKSH

Refer to Certificate No.: C01234158 Page: 1 of 3 Refer to Certificate No.: C01234158 Page: 2 of 3
Statements of conformity: Statements of conformity:
This conformity cerificate documents the validity of the fallowing of based on the
results of ponding i : Before Adjustment
The errar of indi during calibration are under given and envi and Readability; 0001 g
Idering the inty (; l 85%) within the specification, The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
those parameters have not been assessed separately, Norminal Value Emorof | Guard band (w) | Tolerance ()
Indlcation Confarmity
Tolerance and Declsion rules: " g g g
of the of the device are done based on direct comparison of the relevant 1 0.000 0.0013 0.002 Pass
measurement resulis with the iolerances and decision rule are prescribed by the customer, 5 0.000 0.0013 0.010 e
Decisionrule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA 10 0.001 0.0013 0.020 Pass
[E Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and 20 0.000 0.0013 0,040 Pass
Cendition Pass or Condition Fail Specific Risk < 50% PFA.
50 0.000 0.0013 0.100 Pi
[0 Choice C  Customer defined, Customers may define arbitrary muliphe of r to have apphied as guard e
band {w=r U} . 100 0.001 0.0013 0.200 Pass
+ PFA - Probabiity of False Accept 200 0.002 0.0014 0.400 Pass
300 0.002 0.0015 0.600 Pass
400 0.003 0.0016 0.800 Pass
500 0.007 0.0018 1.000 Pass
Q\/"‘ﬁ”‘:’ﬁk— 600 0.008 0.0021 1.200 Pass

(Mr. Rungrod Jenkittrakulehal)

The validity of the of cannot be for diffarent places of use, enviranmental conditions or improper use.
Authorized signatory
A Rinconoy mnluled §rie i Rumiosiry mnTuTal dofin
S et - 3 i ks ezt
x%mmmmlm 1’; :::Mm.mpmm.wiu w
(121415 0 F] AIUAA nElua NN
Delivering Growth - in Asia and Beyond, CAL-EM-COM-14: 12 Sep 2022 Delivering Growth - in Asia and Beyond. CAL-FM-CD1-14: 12 Sep 2022
s D KS H Before Adjustment
S Job No.WO-00011251
Refer to Certificate No.: C01234158 Page: 3 of 3 ET: o el
Statements of conformity:
1
After Adjustment
Readsbilty; 0.001 g 05 o
Emor __..‘_____.._-—/f
Nominal Valu Guard band Tole 0 —w | -
‘alue i ual nd (w) rance () ity S=Sun
g 9 9 s Bl
1 0.000 0.0013 0.002 Pass 05
5 0.000 0.0013 0.010 Pass N
10 0.000 0.0013 0.020 Pass o
20 0.000 0.0013 0.040 Pass J
50 0.000 0.0013 0.100 Pass A ? M S 100 i 1000
100 0.000 00014 0.200 Pass X Ervarof indication = Uncert(s) = Uncert(-) Display of balance
= 7 Upper - L
0.000 0.0014 0.400 Pass ———— Upper Spesification
300 0.001 0.0015 0.600 Pass
400 0.001 0.0017 0.600 Pass
500 0.000 0.0018 1.000 Pass
600 0.001 0.0021 1.200 2
ol After Adjust
TJob No, WO- 00011251
Tha vailidity of the of cannol be for differan places of use, ervironmental conditions or imgroger Lss. baadab i fl.c0tg
The End of Statements of conformity ET; ik e ==
1
) /,..—/
| 11T
4:‘—“——--..__
)
-18 — = = |
1 10 100 1000
X% Errerof indication = Uncert(+) = Uncert(-) Display of balance
L Upper Accep limit  ——— Lower Specificatio
—— Upper Specification
At Moy enTulal 4vin
\DHEH Tachnelogy Limbnd
»xm 10260
2533 Suktvermvt Rioed, Basgchal, Preskhanony, Bangkok 10260 v 4
e - enanslumugu wenasluaugy
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MSC-TISI-TIS 17025
CALIBRATION D061

Calibration Certificate

lunsradaudniaaii
@il WO-00011251
aflaadadia: Balance Su: PXB23 wnianASas: 236754745
niraday (5u) AsIRFEDL (F)
07 Dec 2023 swnsnsrada 07 Dec 2023 RUTRTITT)
Unk | ind Unfi | itk
Ganaral
= o 1. awlWiAdapter, power supply 2201110V = [m]
= [m] -4 nmmm'm;qnmsunﬁuml {Cover) = [m]
[} o 3. AvwadysegRueessini = o
@ o 4, mafussduamnfieto = o
] [m] 5. nsmaudustuankng ] a
= [m] 6. AwAuysaives Display = a
] O 7. nsudmRekaues Display wirralnaln ] [m}
[m] [m] 8. gmspenuds (Stopper) / pan support = [m]
= o 9. meine e Function Intemal / External m} o
= a 10, mwsmRssietssuuanuatum load cell = a
@ o 1. dnmewimsan m dnufifaetoo & o
mmuummm:nmmh s
Mr. Adisai Maknol
Service Engineer
whim Momioney oeTelall ¢
DKSH Tachnology Limbted A
gmmmrm.mm v
o TG o enenslumugu
Delivering Growth - in Asla and Beyond.
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ERERATIEN 2047
Calibration Report
Certificate No.: 2304203-001-01
Equipmant: Autodave
Model  CL-40L Serial No.: 807258
Resolution: 1 °C 1D Mo UAE.MIC.019/2560
Manufacturer;  ALP
Date of Calibration: 10 August 2023 Page 2of 3
Location: 301, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Ci Amibient [ 2 +1)%
Relative Humidity  { 65 = 2 ) %
Line Voltage (225 £ 1 ) Vo

Condition of this results of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autoclave and calibration
according to W-TE-018 based on BS 2645-1(2021) : Autoclaves for sterilization in laborateries Design, construction, safety
and performance Specification.

- The temperature scale used was based on IT5 - 90,
- All data show below were final values and the initial data may be obtained upon request.

2. Refarence Standard Instrument :

Instrument Model Serial No. | Certificate No.| Due Date Through
HTempl40-2 525601 NC-22-11-22-176 Shov-23 MADGETECH INC.
Digital Thermometer with RTD
HiTemp140-2 -23-11-32- .
Dok L emp 525602 NC-22-11-22-175 Shov-23 :mmmc
HiTemp14-2 R54918 TE 660383-01 -Ape-24 i
mih] i msTUTe |

3. This certificate Is traceable to International System of Units (ST Units),
4. This certificate was certfied only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration anly.
. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical,
7. Condition of Calibrated item :  Good

UUC Description @ Setting program function sterilization :  STERILIZE/NORMAL

Time of sterilization 15 Minute At 121 °C

B. Result of Calibration : Without adjustment
After adjustment

F-C5-012 Revision: 01 Date- 20-04-65

.

Certificate No.: 2304203-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
i e Kok 10260
Pagelof3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 807298
ID No.: UAE.MIC.019/2560
Order No.: 2304203
Operation No.: 2304203-001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by  Mr.worapob Scoktong ~ Approved by
Scientist ( Mr.Pheraphat Tuanjit )
ger, Division of C: Lab
Date of Issue: 15 August 2023 for the Team
The ara for a p ¥ of 95 %,

This Certificate is isswed in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced ather than in full
except with the prior written approval of the National Food Institute,

F-5-009 Revision: 01 Date: 20-04-65

e,

el ™
NSC-TISLTIS 17025
CALIBRATION 0061
Calibration Report
Certificate No.: 2304203-001-01
Equipment: Autodave
Model:  CL-40L Serial No.:  BO7298
Resolution: 1 °C IDNo.:  LIAE.MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 10 August 2023 Page3of3
Calibration point: 17 T
Calibration result:
Calibration | Tamparature Relative Line Voltage
Condition o) | Humidity (%)) (Volt)
Min 27.0 63.5 2233 | st e
Max 283 67.3 2259 | 2eoe1 = et w e lond empersaurs pevbe.
Sxte2 » . s b o o charter
e by
Tablel : Reporting of Temperature CanE
Measured Temperature (°C) @ Sensor No.
Calibration Point (Sensor No.2 is REF) Uncertainty
(°c) Stel.# 1 | Std.# 2 (Ref) | Std.# 3 £(°C)
121 12168 [ 121.70 [ 121,66 0.66
Table 2 : ing of C ization Result
UUC* Setting uuc* Reading Stability Uniformity | Overall variation
c) Min (°C) | Max (°C) [average °c]  MPa +(°C) rc) rc)
121 21 | 2t | 1 | eao 0.11 0.12 0.23
Mate:

The quoted uncertainty include * Stability * and " Loading effect { 20% of Uniformity )"
UUC* = Unit Under Calibration
Stability = One-half of the greatest i difference of &t any one sensars,

for at least half an hour after reaching steady state.

=The iff of d 8t any sensors and the measured

temperature at the reference location which are observed at the same time,

Overall Variation = The difference of the maximum and minimum througout time,
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing

a level of confidence of approximately 95 %, /ﬁ
—

F-C5-012 Ravision: 01 Date: 20-04-65






