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CORPORA
S PATTAMARARN HOAT 01 1K, 5LAS

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)
VICES 31t EQUIPMENT CALIBRAT
LANG, &
TEL O-37I7-MHK-20 FAX, 0

N AND TESTING SERVICES
LIANG BARGROK 10240

NECTRI-TILTIE
B4 CaLIBRATION a10n

Cert.No.: Z3MM331
Page.: 10(3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D Ne. :

Submitted by :

Location :

Received order :
Calibration Date :
Ambient Temperature ;
Relative Humidity :

Calibrated by :

Approved by ©

Elactronic Balance

Mettler Taledo

ABZ0A-5

11268312528

UAE AIR.D192550

United Analyst and Enginearing Consultant Co. Lid,
3 Sai Udomsuk 41, Sukhurmvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Balance Room 2

07 April 2023
07 Aprl 2023

15°Clnd0 C
30 % to 80 %

Suwilt Imjal

Wl -

Approved Signatory
() Pomnthippa Tameyakul
[/ ) Males Butkruea

lssue Date : 10 April 2023

The Uncertainties are for o confidence probability of spproximately 95%

et wilh She ped

itration arvd T

Equipmant : Etactronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 3 of 3
Reference ; 2304-00150C-1

Result of calibration 3 6

2, Effect of off center loading T - L
A mass of 100 g was placed to various position on the pan. 2 AN B et

The waighing machine reading erar obtained is given in tha table Frisrl Fiend i)
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5§ off-center and central loading
[£:] (g} (g) §:}] g} ta)
-0.0001 -0.0002 +0.0004 -0.0001 -0.0008 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncartainty Factor

(g} tg) (g} (£mg) (k)

Unioad 0.0000 0.0000 0.15 213

04 0.0999 +0,0001 0.15 213

1 0.9999 +0.0001 0.15 218

5 4.959% +0.0001 015 213

10 9.9909 +0.0001 0.15 21

20 20.0000 0.0000 0.15 Zn

50 50.0000 0.0000 0.16 2,06

70 69,9099 +0.00M 018 204

100 99.9000 +0.0001 0.18 2.03

150 150.0003 -0.0003 0.20 200

200 200.0005 -0.0005 0.20 2.00

The reportad uncertainty of measurement was based on a
factor k , providing a level of confidenca of spproximately 95 %,

dL ¥ plied by a g

-olo-

wenaslamuigs.

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received :  Used llem Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-

Calibration were conducted using in-house calibrati CP-0B01 ding lo direct

measurement method agalnst standand waight.

Condition of this result of calibration
1. Referance standard instruments:-

Instruments Model Serial No. D Mo, Test raport No. Due date
1) Standard Weight Sel (E2) 15884 24053 TORCOOT Mp-0010-22 20 Jan 2024

2. This cerfificate is valid only fo the ftem 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 is ble to the i System of Unit,
Result of calibration | | Without Ad| [ * ) Afer by Internal Cakbration
Range capacity : 0 g k 220 g Resolution  0.0001 (]
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
g} tg) ta) {tmg) (k)
100 59.99%9 +0.0:001 0.19 208
200 200.0001 -0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine [n=10)
Applied Weight Standard Deviation
fag) of Reading (g )
100 000007
200 0.00007

wenaslamaigh-
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Food instrufe it
NEC-TISI-TIS 17025
CALISBRATION D081
Calibration Certificate
Certificate No.: 2502228-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Udomsuik 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: AB204-5/FACT
Serial No.: B108115858
ID No.: UAE.AIR.016/ 2555
Order No.: 2502228
Operation No.: 2502228-001
Date of Receipt: 19 March 2025
Date of Calibration: 19 March 2025
Calibrated by  Mr.vothin Charoensuk Approved by “» N
Scientist { Mr.Phera Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 15 March 2025 ie for the Team
The are for a p ty of 950

This Cartificate is wsued in accordance with the conditions of acoreditaton granted by the Thal Laboratory Accreditation Scheme
which has assessed the messurement capabilty of the iabarstory end its traceabiity to recogrized national standards and to the
units of reglized at the cor g nationzt standards laboratory. This ceificate may not be regroduced ather
than in full sxcept with the prigr writien approvad of the National Food [nstitute.
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Foundgion for indusmal Develeprmern taonal Food inshiuee il
Fond indusirial Laboraioey Sendce Certer ﬁfﬁ?ﬂ‘o‘ﬁ%
Calibration Report
Certificate No.: 2502228-001-01
Equipment: Blectronic Balance Menufacturers  METTLER TOLEDO
Maidal:  ABN-S/FACT Resolution: 40001 g
Serisl No.: 6100115858 ID No.i LIAE AIR 0162555
Capacity: 10 g
Date of Calibration: 19 Mech 1025 Page 2af 3
i i Aibient 201 ¢ 06 T ReltheHumidiy: 55+ 075 %

Place of Calibration: 205 Balance Roam 2, UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Condition of Equipment: Gosd Condition

Condition of This Results of Calibration;

L Zaliwration Method NP Method W-MADTE  In-House Method based on UKAS Labi 14 : 2018

2. Reference Standrts:

Beferunce Standard ~ Model  SerialNo.  Calibrated By  Certificate No.  Dus Date

Stardard Weght Oass £2 1img o 200g BSOS567572 TS MZ4041005 18 Apeil 2025
Instrument Model Serial No,  Calibrated By Certificate No.  Due Date
Thermro-Hygro Meter BOB-HT WKFLETH 017723 Quaity Rebamy QR25-542 14 February 2028

3. This certification i traceabie to S1UKIT

4. This certificate was certified orfy far the instrument we calibrated.

5. This result of calitration was found accurste as showm an date and place of cafibration anity,
Calibration Results:

1, Repeatability of Reading:

Forminel Value (g} Standard Deviation af Beading 19
100 0.00007¢
200 0.000067

2. Off-Center Error:
Rmamol 200 g was plscod and moved to variaus pasiticn an pse,
The balance reading cotaresd is gen in the tabie.

o 9
o o
1 2 3 4 5 & (Mandmum Difference]
£ 9 )14 g 31¢ 9 )¢ g piC g yIC g } L g )
00004

auarnssLFIuTISOSIagniusIn s %

AU AU UBN IS gBENNSSUS TS E

Fourdaton for nc i Cevenoment Manonal Food nshiues S o rot Ry

Foed Irdusial Lehorsrory Senice Certer CALIBRATION D081

Calibration Certificate
Certificate No.: 2502228-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
hack, F kok 10260
Ml of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: APE
Serial No.: B322373893
1D No.: UAE.ATR.019/2556
Order No.: 2502228
Operation No.: 2502228-002
Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  mr.vothin Charoensuk Approved by 4 N.
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The ies are for 8 of app 5%

This Certificate is Hsued kn dccordance with the condtions of accreditation granted by the Thal Laboratery Accreditaton Scheme
which has assesséd the measurement capability of the Eboratory and is tracesbility to recognized national standards and to the
Lnits of messurement reatized 26 the comespanding national standards laborstory. This certificate may nal be reproduced other
than in full ecept with the prior written appeowal af the National Food Irstitute.
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Fourdsion for IndusiTial Developme s Mafional Frod Fsfiue NEETISLTIS 1T
Food irchusirial Laborstory Sevace’ Carter CALIERATICN O

Calibration Report

Certificate No.: 2502228-001-01

Equipment: Electranic Balance Manufacturers  METTLER TOLEDO
Model: ABIH-SFACT Resolution:  0.0001
Sarlal No.: BI08115850 10 No.:  LAE AIR.LEISES

Capacity: 220 o

Date of Calibration: 13 March 2025 Page 3 of 3
Calibration Results:  (Continued)

Calibration Range: 0-200 g

Calibration Adjustment: Intemal Calibration

3. Departure from Nominal Value:

Nominal Vakse Stendari Valug Average Reacing Correction Uncerainty Caverage Factor
[ ] g L g 3 L g ) L+ g ) L3

Uit 0.00000 0.0000 D000 000003 200
[¥) 9.10001 0.1000 00060 000003 200

1 L.LOCKH 0.5559 0.0001 0.000097 200

3 3.00003 30000 00000 0000036 200

5 5.00002 49599 06001 0000038 200

1 1000001 400000 1.0000 0000099 200

20 2000003 20,0000 10000 000011 200
50 50,0003 500001 00001 000047 200

b} 1000006 00000 0.0001 400014 200
100 100.00006 1000000 00003 0.00016 200
150 150,00009 150.0001 00000 000021 200
200 200.00013 00,6001 20000 0.0002H 200

Tha reported uncertsnty of measwement was based an a standerd uncentsinty multiplhed by 2 coverage factor & | providing &
fevml of confidence of approxmetely 85 %

SR
SRS
N
SEamnssuTERILyatSilaarmIuars EL X
FuESMSHaoURN IS asE R rEsLE TS ’q,/:\/{&‘\;?
oty i
Foundaion for indusiiial Developmern Matonal Food st by TR T
Food ndusirial Laboratory Senace Certer CALIBRATION 0081
Certificate No.: 2502228-002-01
Equipment: Ekectronic Balance Manufacturars  METTLER TOLEDO
Maodel: %P6 Resalution: 0000001 &
Serinl No,; 5322373881 10 Moot UAE AR O19/2556
Capacity: 61 g
Date of Calibration: 20 March 2025 Fageiofd
Conditi Aeniient ME 1+ 04 T Aelabve Mumdty: 98 = 095 %

Place of Calibration: 206 Balance Roam 3, UNTTED ANALYST AND ENGINEERING CONSLLTANT C0,LTD
Condition of Equipment: Good Condiion

Condition of This Results of Calibration:

1. Calihration Meshod: WFT Method W-MAADT  In-House Method based on U85 Lab 14 2019

Reference Standard ~ Model  SerialNo.  Callbrated By Certificate No.  Due Date

Stanciard Weight Class E2 img to 2009 BROESE75T2 TS M2404 1005 19 Agnil 2025
Instrument Madel Serial No, Calibrated By ~ Certificate No. Due Date
Thermo-Hygrn Matar 608-H1 NFLBTH DU7/23 Qulity Raborn GR250542 10 February 2026

1. This gertification 5 raceable to S1 UNIT
4. Thvs certificate ees cemified anfy Tor the instrument we callbrated.
5, Thes resoll of calitration was found socursle 25 shawn on date and plsce of caibration anly.

1. Repeatability of Reading:

Momminal Vake [ g ] Seandard Deyviston of Roading L]
3 [ OORNDUTS
3 00000006
2. Off-Center Error:
B s af 2 g wes pinced and mived (o vanous postian on pan.

The Berarest reating obtaned & given in the tEble,

4 5 & {Maximum Difarence)
{ g )|C e )t g ) LA O

4
2000014 | 000024 | 2000015 T DK .
o N.
[ U

End -oeseee A N'"H’H/



DQE Serviees Ca.Lad.
o,
§"~.\H‘-‘;’//‘;3 DQE Services 32 Sai Ladprio-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprso, Bangkak 10230
gESrNSsULTELLAYS0EIdas LSS % y il S — iy
ALELBAEA LR S8 E MRSSLE IS 54{’//.—_‘-.\,\.\?- Phione : +66 (012 538 2054, Email ; dgeservicesintoidgmail. com eche s iy
Foumdaton fer ndismal Developrrent Mananal Food rsthue M“m"“\‘ AR T A Y ruE
Foad Fousal Laboratary Serice Cermer CACIRATION 001 CERTIFICATE OF CALIBRATION
Calibration Report Certificate No. : SP24-018 Page 10f5
Customer : United Analyst and Engincering Consultant Co.,Ltd. (Head Office)
Certificate No.: 2502228-002-01
Equipment: Etectronic Balance Manufacturer:  METTLER TOLEDO Address : 1 Soi Ud k 41, Sukt it Road, B Tk, Phrakt Bangkok 10260
Madal: XF& Resolution:  0.000001 g
Serial No.: 8322373893 1D Mo.t UAE AIR 0192556 o ibration : Labm'alm-y 315
Capacity: &1 g
Date of Calibration: 20 March 2025 Paga3ofd 9
Calib Results; (Continued) Equipment : UV-Vis Spectrophotometer
Calibration Range; -6 g
Calibration Adjustment: Internal Callbration Manufacturer : Agilent Technologies
3. Departure from Nominal Value:
Model : Cary 60
Moenngl Vialoe Stardard Valuo Average Readng Correction Uncerainty Coverage Fador
o L1 {—i il e 2 Serial No. : MY15410009
Uniasd 0.0000000 2000000 0.000000 0.0000032 2m
001 0.0010030 0001062 0.000001 0.0000032 200 D No. : UAE.WAT.020/2558
[ 20100030 010003 0.000000 00000034 F2 ot .
005 0.04999560 0.050001 000005 00033044 200
0.1 03000110 u.100a1 0.000000 00000057 200 Received Date: 7 May 2024
015 01500070 0150010 -0.000003 0 000007 200
017 L0130 0170012 0.000001 DOD00eTY 200 Calibration Date : 7 May 2024
0.20 02000010 020015 -0.000004 00000065 2.00
1.50 1.5000:90 1SEHIT 0000002 0.000037 00 Issue Date : 9 Mﬂ)’ 2004
.00 30000360 3000017 0000005 0.000019 200
450 4.5000610 4500023 0.000038 0.000023 200 Condition In .
600 .0000150 5000014 0000004 0000023 200 RES ind
: ] by: »
Calibrated by T ﬁY Approved by ofasd
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
The af i by tracesbility
The reported uncortainty of measrement wis hised or3 Standard uncertainty multiplied by a coverage factor & |, providing & Py " i e s Tl exsept whh thes i writen spprvad of the DR Servioss Ca., Lad,
Ievel of confidence of approdmatety 95 %,
'
LoNANTIUAIUAIL:
DQE Services Co.,Lid DQE Services Co,L4d.
DQE Seryices 32 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpeao, Bangkok 11230 DQE Services 2o Ladprse-Wanghin 35, Ladpao-Wanghin R, Ladpras, Ladprao, Bangkok: 10210
Phone : +66 (012 534 2054, Email : dgeservicesinfo@gmnil. com et Phone : +66 (012 538 2054, Email : dqeservicesinfogmail.com e s
REPORT OF CALIBRATION REPORT OF CALIBRATION
Cortificate No..:: - 5P24:018 ¥oge'20f3 Certificate No. : SP24-018 Page 3 of 5
Enylx Condition :, Amblent Temy 3 L Calibration Results : Without adjustment
Relative humidity 55 420 %RH Photometric Accuracy :
Wavelength CRMs Values UUC Readin, Correction Uncertain Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08 w * . |
{om.) (Abs) (Abs) (Abs) (Abs) &
Certified Reference Materials : 0.0000 0.0000 0.0000 0.0028 2,00
120 (0L.5780 (L5747 0.0033 0.0031 2.00
Material Serial No. Certificate No. Due date 1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 (LO0B0 2.00
Absobance Standard set 25760 115663 25 October 2025 0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0,5581 0.0014 0.0034 2.00
Absobance Standard set 25757 115638 25 October 2025 440
1.0239 1.0231 0.0008 0.0035 2.00
Wavelength Standard set 25806 115657 25 October 2025 2.1230 21219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
Wavelength Standard set 25758 115665 25 October 2025 0.5230 05184 0.0046 0.0030 2.00
465
. N ) 0.9633 0.9614 0.0019 0.0029 2.00
Traceability : This certification is traceable to the International System of Unit maintained at National -
1.9753 1.9731 0.0022 0.0070 2.00
Institute of Standards 2nd Technology (NIST) b hS Scientific Limited 0.0000 0.0000 0.0000 0.0028 2.00
Sl 0.5181 0.5150 0.0031 0.0031 2.00
Spectral Band Width of UUC : 15 om. ' 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
Scan Speed of UUC: 60 nm/min 0.0000 0.0000 0.0000 0.0028 2.00
_— 0.5517 0.5485 0.0032 0.0030 2.00
Sean Interval of UUC: - 0135 nm. 1.0803 L0772 0.0031 0.0030 2.00
20373 2.0293 0.0080 0.0080 2.00
Resolution of UUC : Photometric  0.0001 Abs.
(L0000 0.0000 0.0000 0.0028 2.00
Wavelength 0.1 nm. 635 0.5591 0.5565 0.0026 0.0031 2.00
10518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

wonanglainaum wonaslunauey



DQE Services Co,, Lad.

DQE N 12 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230
Services
Phorse : +66 (012 538 2054, Email : dgeservicesinfodigmail.com M iy
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4of 5
Photometric Accuracy :
‘Wavelength CRMs Values ULIC Reading Correction Uncertainty Coverage factor
(nm.) {Abs) (Abs) (Abs) (Abs) k
545 0.0000 0.0000 0.0000 0.0050 2.00
0.7469 (1.7435 0.0034 0.0057 2.00
257 0.0000 0.0000 0.0000 0.0050 2.00
0.8674 (L8639 0.0035 0.0060 2.00
454 0.0000 0.0000 0.0000 L0050 2.00
1
0.2919 0.2907 0.0012 0.0051 2.00
4 0.0000 0.0000 0.0000 0.0050 2.00
350
0.6430 0.6402 0.0028 0.0055 2.00

wnaaslumaLAY

DQE Services Co,,Lid,
DQE Services 5 Ladpeao-Wanghin 55, Ladprso-Wanghin R, Ladpean, Latpran, Bungkak 10230

Phane ; +66 (12 538 2054, Email : dgeservicesnfoggmail.com sacnvm s

CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-008 Page 1 of3

Customer :  United Analyst and Engineering Consuliant Co..Ltd, (Head Office)

Address : 3 Soi Ud k 41, Sukl it Road, Bangchak, Phrakk Bangkok 10260
Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No. :  2021-064

ID No.: UAEWAS.006/2552

Received Date : 16 January 2024

Calibration Date : 16 January 2024

Issue Date : 19 January 2024

Condition Instrument :  Good

Calibrated by : J'Ll} GD_

{ Mr.Tanawut Rittidach )

Approved by : e 7 q}r{?
{ Ms, Chonthicha Sangngern |
Technical Manager Quality Manager

e resall b applh s the i ey and wis fbund

shown on date and place of calfbrtion voly,

1K G Sy if G Ll sy aind 1 daaliing o [T :

libsoratiry, This L]

her than i fil] exceps with tbe prior wrines approval of the DQE Serviaes Ca., Lad.

wonenslimun

FM-T08402 ROT 171172021

DOQE Services Co, Lid.
DQE " 32 Soi Ladprao-Wanghin 55, Ladpras-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phaose : +56 {0)2 538 2054, Email : dgeservicesinfod@gmail com il
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 50of5
Wavelength Accuracy :
CRMs Values UC Reading Correction Uncertainty Coverage factor

{nm.) (nm.) (nm.) (nm.) &
24172 2420 -0.28 0.18 2.00
279.45 795 =0.05 0.18 2.0d
28781 2879 o8 0.18 2.04
334.06 ERER] n16 0.18 2.00
36093 360.5 0.43 0.18 2.00
418.59 418.1 0.49 018 2.00
44594 4456 0.34 018 2.00
453.66 4533 036 0.18 2.00
460.02 4398 0.22 018 200
536.59 5360 059 018 2.00
637.98 638.7 .72 0.18 .00
43138 4308 058 .18 2.00
47250 4724 w0 0.18 2.00
51347 5137 0.23 0.18 2.00
525.88 529.1 -0.22 0.18 .00
31317 5735 -0.33 018 200
585.35 5852 15 0.20 2.00
634,40 635.1 -0.70 018 2.00
74072 7414 -L.68 020 2.00
T48.55 749.1 -0.55 018 2.00
807.03 8073 =027 018 2.00
BT9.28 B79.3 -0.02 018 2.00

Remark ;- ULC = Uit Under Callnestion

- WiA = Not Avaiable

- The result expanded uncertuinty of U s stated ns the inty of | the coverage factar &,

which for ge probabality of

- * Indicates non TIS1 accredited

- End of Certificate -

wenanzlinaven,

DQE Services Co., Lk
M SENiCES 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 {002 538 2054, Emuil ; deeservicesinfofmgmail.com po= e

REPORT OF CALIBRATION
Certificate No. :  SP24-008 Page 2of 5
Environment Condition : Ambicnt Temperature 25 5 c
Relative humidity 53 +20 %RH

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

Certified Reference Materials :

Material Serial No. Certificate No, Due date
Absohance Standard set 25760 115663 25 October 2025
Absobance Standard st 25757 115638 25 October 2025
Wavelength Standard set 23806 115657 23 October 2025
Wavelength Standard set 25758 1156635 23 October 2025

Traceability : This cerlilication is traceable to the International System of Unit maintained at National -

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

Spectral Band Width of UUC 4.0  nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC @ 0.1 npm.

Resolution of UUC : P i 0,001 Abs.

Wavelength 0.1 nm
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Certificate No. : SP24-008 Page 3 of§ Certificate No. : SP24-008 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
(nm.} {Abs) (Abs) (Abs) (Abs) k
Wavelength CRMs Values TUC Reading Caorrection Uncertainty Coverage factor 0.0000 0.000 0.0000 0.0050 2.00
235
(nm.} (Abs) (Abs) (Abs) (Abs) k 0.7469 0.748 -0.0011 0.0057 2.00
0.0000 0.000 0.0000 0.0028 2.00 0.0000 0.000 0.0000 0.0050 200
0.5780 0.575 0.0030 0.0031 2,00 BT e s di00s4 i obes i
420 - - 5 ; A
L0484 L0468 0.0024 L 200 0.0000 0.000 0.0000 0.0050 2.00
21876 L185 09016 D.0080 200 " 0.2919 0.293 -0.0011 0.0051 2.00
0,0000 0,000 0.0000 0.0028 200 0.0000 0.000 0.0000 0.0050 2.00
_— 05585 u5E 00015 0.0034 200 s 0.6430 0.641 0.0020 0.0055 2.00
1.0239 1.024 -0.0001 0.0035 2.00
2.1230 2121 0.0020 0.0079 2,00
0.0000 0.000 0.0000 0.0028 200
0.5230 0.520 0.0030 0.0030 2.00
465
09633 0.961 0.0023 0.0029 2.00
1.9753 1975 0.0003 00070 2.00
Q0000 0000 0.0000 0.0028 2.00
S 0.5181 0.516 0.0021 0.0031 2,00
) 1.0002 0.999 0.0012 0.0033 2.00
1.9973 1.994 0.0033 00084 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
590
1.0803 1080 0.0003 0.0030 2.00
2.0373 2032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
635
10518 1.051 (L0008 0.0030 2.00
1.9274 1.923 00044 0,0079 200 '
tonef wnanslumun
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REPORT OF CALIBRATION
Page 5665 CALIBRATION CERTIFICATE
Certificate No, : SP24-008 ge 5ol
NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Wavelength Accuracy @ Mol AA200ES, Serial No. MY13160001
CRMs Values | UUC Readi c i inty Coverage 2. Working standard solution "Inarganic Verturss®
{(nm.) (nm.) (nm.) (nm.} L3 Multi Analyte Custom Grade Solution, Lot Ne. S2-MEBGTS610
241,54 2411 0.44 018 200 SUBMITTED BY ; United Analyst and Engineering Consultant Co,, Ltd.
279.40 2789 0.50 0.18 2.00 3 Soi Udomsuk 41, Sukhurmvit Foad, Bangchak, Prakanang, Bangkok 10260
i 0,70 018 2.00
28870 2880 CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
2 2.00
334.22 3338 042 0.18 (Wi-500-02-30)
o0
361.26 360.8 046 0.18 2 2 Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
41848 4182 .28 0.18 200 CALIBRATION RANGE: 0.02, (110, 0.30, 0.50, 0.70 mig/ 2t 228.8 nm.Cd, 0,10, 0.20, 0.30, 0.50, 0.70 ma/l at 357.9 nm.Cr,
446.70 446.0 0.70 018 2.00 0.05, 0.10, 0.30, 0.50, 0.70 me/l at 324.7 nm.Cu, 0.10, 0.30, 0.50, 0.70, 100 me/l at 298.3 nm.Fe,
45320 4531 010 0.18 2.00 0.20, 050, 0.70, 1.00, 1,50 ma/l at 217.0 nm.Ph, 0.05, 0.10, 0.30, 0.50, 0.70 mg/l at 279.5 nmMn,
460,06 1596 0.46 0.18 200 0.10, 0.30, 0.50, 0.70, 1.00 ma/l at 232.0 nm.Ni, 0,05, 0.10, 0:30, 0.50, 0.70 me/l at 2139 nm.Zn
53690 536.4 0.50 0.18 2.080 CALIBRATION DATE : 2 February 2024
i 6376 s 0.18 200 REFERENCE MATERIAL : Traceable to NIST “Agilent Technologies”, *CARLO ERBA"
24074 0.1 0.64 018 2.00 Cadmium Lot No. 0006589926, Chromium Lot No. 0112384886, Copper Batch No. T1170984, Iron Batch No, T1260874,
— ol 022 018 2,00 Lead Lot No. 1227673, Manganese Batch No. T109228A, Nickel Batch No. T2701784, Zinc Batch Mo, TA201404
T Sink a3 0.18 200 AMBIENT CONDITIONS : Temperature 25 + 5°C  Relative humidity 50 = 20 %
o T - _— 2,00 The Atomic Absorption Spectrophotometer has been calibrated against Reference Material
traceable to National nstit 5 i i
i e 5% aig 26 ceable to National Institute of Standards and Technology { NIST ) by The Analytical Chemistry Laboratory,
The results are attached herewith.
5BS48 5830 0.48 0.20 2.00
654.63 6842 043 0.18 2.00 ol by A+ipa‘1‘
T40.27 7400 027 0.20 2.600
{ Mr. Atipat Ratana )
748.28 7478 048 0.18 2.00 T
Director of NWW Laboratory
B07.16 RO6.E 0.36 0.18 2.0 .
Ref. 2015267020100454001
870.70 8792 0.50 018 2.00
Issued Date : 11 March 2024
Remark ;- UUC = Unit Unider Callnratsn
The result ted o value .
~ Nk = Mo Avaiable Aeheartising the Repert/Cestificate and publicny of st | fulh ame prhibited vt e obtaned from the govemer of TETA
= The nessh expandid w iy U s stated & h o uncertainty of multiplacd by e sovernpe Gete § =
M BLMTCA02 Rt
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Fax, 577 0009 Fe, (64) 0 2323 5!
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Request No. 25-67 / 0275 1/5 MTC. ACL. No. 358 / 67
CALIBRATION DATA
1. Noise Level
Elgrnent <d o Cu Fe PB Mn i In
00006 | 00004 | 00003 [ 00001 | 00010 | 00005 | 00008 | 00004
o0t 00017 | -0.0008 | O.0008 | 00001 | 00002 | 00003 | 00007
00006 | 00017 | -00020 [ 00005 | 0005 | 00004 | 00M3 | Q0010
00021 | 00018 | 00007 [ 00005 | G00D4 | 00003 | -0.0001 | Q0010
00001 | 00019 | 00014 | 0003 | G0010 | 00000 [ 00002 | -0.0001
00011 | 00014 | 00017 [ G000% | -00008 | CODOM | 0.0006 | 00010
00002 | 00015 | -00015 | 00003 | 00007 | 00006 | 0.0009 | 00013
0o0ds | 00012 | 00001 00006 | (000 | 00001 | 00002 | 00013
00008 | 00003 | 00003 [ 00003 | 00005 | 0002 | 00001 | 00007
Absarbance 00012 | 00011 | 00012 [ 00008 | Q0003 | 00004 | 0004 | 00013
GO003 | 00015 | 00019 [ 00001 | 00002 | 00000 | 00003 | 00003
00005 | 00017 | 00019 | 00007 | 00000 | -00007 | Q0005 | 00005
00006 | 0006 | 00000 | 00006 | -D0001 | DOOY3 | Q0006 | 00010
00003 | 0001 | 00002 | 00001 | 00007 | 00008 | QO00% | 00002
00003 | 0002 | 00011 | 00007 | 00003 | -0.0005 | 00010 | 00009
00004 | 000IE | 00016 | -0.0004 | -0.0006 00008 | 00007 | C.O0OOT
00001 | 00018 | <0008 | 00013 | 00006 [ -0.0001 | Q0014 | 0.0006
00003 | 0007 | -00001 | 00001 | 00012 | -0.0004 | 00001 | 0002
00010 | 00018 | -00007 | 00003 | <0005 | 00002 0,001 0.0003
00004 | Q0019 | -0.0008 | 0000 | -0.0004 | DO0O3 | 00002 | 00008
Average Absorbance | 0.000 0.001 001 0.000 0.000 0.000 0.000 0.001 ‘
Continue 2/5 %y
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3. Trueness
3.1 Reading on wavelength- Cadmiurmn(Cd) at 2288 nm.
Elernant | Standard Value of RM|  Reading Errar of Erree of Uncertainty
(mel) (g gl 0 fmet
oo [l 0000 Lie + 0,005
cd it 3,301 0,000 @1l + 0,005
oTeT 0653 <013 1485 + 0,008
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element | Standard Vilue of RM|  Reading | Enor of Erree of 1
g/l {ma) {men) (6 {mgA)
1007 o100 .oog 349 + (002
or 03035 o297 0006 211 + 02
[T 0685 0025 31 + 0073
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element| Standard Value of M| Reading | Eror of Error of Uncartainty |
{mg/lt {megA) (gt {96) (gt
0051 faoar 0004 758 + 0003
Cu 0303 0296 007 21 + 0008
oTod 0636 D005 o + G020 '
'
Continue 4/5
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[Biament

Conc.
{rmgA)

0.0z

Absorbance

%:AS0Y

0.0076] 0.0076 | 00069 | 0.0675 ] G.0071 ] 00070

QLTE

aooTs

0.0077 | LD0GT [ G007 | 00008 5.15

0.3

01008 ] 0.1007 [ 0.0699 [ 0.0097 | 3.1000 | 0,099

o

0.1008

01002

01005 | 0.0999 [ 0100} 0.0005 ] 006

02301 | 0.2306 | 0.2277 | 0.2305] 02310 | 0.2295

0.2290

02293

0.2305 | 0.2296 | ¢:230| 0.0010( D42

Cr

0.0

Q0094 | 00093 | 0.0093 | 0,0098 | 0.0094 | 0.0095

o.o0a0

0.009%0

0.00%4 | 0.0090 | 0.00% | 0.0003] 275

0.3

Q.0241 | 0.0236 | 0.0221 | 0.0238] 0.0231 | 0.0226

0.7

Q0500

00500 | 00500 | 0.0620 | .08 | 00511

00731

.
0.0508

0.0223

0.0512 | 0.0515 | (L0504

00230 | 00731 | 0,023

0051

0.0006
0.0008

75
163

0.0%

0.0061 | 0.0062 | 0.0064 | 00061 | 0.006% | 0.0063

0.0061

Q0062

0.0064 | 0.0061  0.006 | 0.0003 | 5.00

.30

Q0A19 ] G011 | 0.0402 | 0.0907 | 00005 | 0.0004

0.0399

0.0400

.05 | 0.0000 [ 0040 0.0006 | 1.58

070

0.0960 | 0.0960 | 0.0960 | 0.0959 | D.0947 | 0.0955

00852

0.0952

0951 | 0.0955 [ G096 0.0005 | 0,68

Fe

030

00096 | 0.0101 | 0.0103 | 0.0100 | 0.0099 | 0.00%6

0.0106

0009

0505 | 0.0102 | G010] 0.0005 | 3.38

0.50

0428 | D.0615 | 0.0028 | 0.0427 | 00421 | 0.0426

00413

Q.04

00821 | 0.0019 ( 0042 | 0.0006 | 1,33

.00

0.0830 | 0.0839 | 0.0847 | 0.0834 | 0.0832 | 0.0820

00838

0.0838

CLOE3T | 0.0845 f 008 | 0.0004 | 0.92

D20

CUOOTE | (U074 [ 0,0078 | 0.0078 | L0076 | 00078

oo

0.0078

Q0078 | 0.0077 | 0.008 | 0.0001 [ 1.71

070

002768 | 00273 | 0.0271 | 0.0267 | 00270 | (0269

00274

00273

00269 | 0.0269 [ 0027 [ 0.0004 | 1.45

150

Q0551 | D508 | 0.0552 | 00555 | DOSAT | 0.0546

0.0548

D056

Q0505 | 00547 [ 0,055 | 0.0004 | 0,68

0.05

QU116 | 0107 | 0.0110 | 0.0103 | 00108 | 0.0408

o011

o007

0.0109 | 0.0008 [ 0.011 | 0.0003 ] 315

030

0.0650| 0,069 | 0.0649 | 0.0651 | 00646 | 0.0646

0.06499

006486

0.0640 | 0.068 [ 0.065f 0.0003 | 0.48

(1)

1063 | 0165 | 0.1459 | 01471 | 0.1475 | 01474

010

00085 | 00900 | 0.00%6 | 0,0103 | 00102 | 0.0086

0.1987

0.0100

olars

L0095 | 0.0057

Q1862 | 0.1068

Q.00

olay
no1

.56
308

0.0008
L0003

0,50

1,00

0.0043 | 0.0433 | 0.0034 | 0.0024 | 0.0430 | G.0437

00812 | 0.0820 | 0.0634 | 0.0629 | 00818 | 0.0825

0,004

0.0831

[T

10,0835 | 0.0816 | C.0819

00438 | 0.0434 | 0094

0082

0.0005
0.G008

109
099

0.05

00374 QO3TT | 0.0373 | 0.0377 | QodTe | 0.037T

0.30

0.1585

0.19938 0.1975 | 0.1992 | 0,1979 | 0.1968

00373

01995

0.0371

01985

QT
01974

aaTa
02000

a0t
0.159

0.0002
CLOD0S

o

DA02T | 04031 | 08019 | 0.8021 | 0,003 | (3981

0.8042

04325

03993 | 0.3997 | 04021 0.001%

Ackartising the RepartCerificate and publicity of the results except i full e probiited urless witten e

Continue 3/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The rasults retate only 1o the fems testedicalibrated or value assined

o . plitEned fiom tha governor of TISTR

Head Office

35 Mu 3 Tambon ¥hlong He, Amphoe Khiong Lusrs,
Charsgwat Pathumthani 12120, Thailsnd

Tel [s6) 0 2577 W00
Fa [66) 0 2577 9003

E-mail ; surrpaigtictr.on th Websitesww thirorth

Office/taboratory

Tol. [66) 0 2323 167280 ext. 115,
Fa (86) 02325 9165
E-mall | mtcg@tistr.or th

Sei 1, Bargpon industrist Estate, Sukhurmet Road,
Aeviphos Muang, Changwat Samutprakan L0280, Thatand
i, 116

FIBLAMTC 02 Aev.d
Orffice
1% Phanomyothin Rosd, Chatuchal, Bangok 10900,
Thaitand

el

E-mail : sumalesgtirocth

I TISTA
Request No. 25-67 / 0275 4/5 MTC. ACL. No. 358 / 67
3.4 Reading on wavelength- lron (Fe) at 248.3 nm.
Flemaent | Standard Value of BM|  Beading | Eror of Ermor of Uncertainty
(me) (me/lh (g} (a4} sy
0100 0104 0.005 460 = 0014
Fe QUE00 0487 008 i85 + 0016
1006 0968 -0.038 a75 + 0029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM|  Reading Errar af Error of L
(g1} (ma) g (%6) (mg/)
0201 o202 o001 0,34 + 00
Fb 0708 Ty o012 L73 + 0u030
1.513 1450 -0.054 357 + 0061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Vatbee of AM|  Reading Error of Emar af Uncertainty
{mg) {mgAl (] {26) {medl
0.0505 0,050 0.000 083 + 0005
Mn 03031 0306 a.003 112 & 0007
07023 BrE) -0.004 062 * D.Old_) *
Continue 5/5
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3.7 Reading on wavelength- Nickel (N at 232.0 nm. Calibration Certificate
Element | Stanclard Value of AM|  Reading . | Error of Erree of Uncertzinty
imeg/) (gt {mg/y (36) {rngd)
0101 0,098 0,003 240 £ 0013 Certificate No.: 2404042-001-01
i 0.508 0502 _0.006 116 £ 0018 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD,
1012 0962 0,051 502 + 0092 Address: 1 Soi Udomsuk 41, Sukhumyit Road,
Bangchack, Prakhanong, Bangkok 10260
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
[Flement [Standard Value of AM| Reading | Eror of Enor of Pagators
(gt {mg/lt (gl (%) (ma)
0.050 0.045 005 939 + 0013 Equipment: pH Metar
Zn 0303 0328 0021 7.00 +0.013
0.707 0675 0132 452 + 0,018 Manufacturer: HANNA Instruments
Remark : The reported uncertainty & an expanded uncestaimty calculated wsing a coverage factor of 2 (k= 2) Model: HL2020-02
which gives a lavel of confldence of approdmately 95%
Serial No.; CODSI107
Calibrated by Atipal i i %1)1—-"5»—
. \op
ID No.: UAE WAD 008/2557
(Mr, Atipat Ratana) (Miss Suladda Deawtong)
Director of Analytical Chemistry Laboratol
i Order No.: 2404042
Issued Date : 11 March 2024
Operation No.: 2404042-001
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE Date of Receipt: S4:Aigint 2026
End of Certificate
Date of Calibration: 1 August 2024
Calibrated by MrManzs Somsak Approved by %{
Speciatist { Mr.Pharaphat Tuanjit
Manager, Division of Calibration Laborataory
Date of Issue: 21 August 2024 for tha Taam
Tha resulls relate only 1o the ltems tested/calibrated ot valis assqned, st bbb ol il e meiatett M
va'uurlg the Feport/Certificate and publicty of the resubts except in full are probibited urkess weitten permissan Ik olorained from the goverrar of TISTR T CHnican & issd o REondsacy wih T condtons of sccredtabon granied by he Thio Libomiory Acrediation Scheme which hes ssssrsod
Ihe messurees capabilty of e lsbomlory and ite Fecsabilty 10 mcogniced nalions? standamss and 1 Ihe urits of massremen naiiced al the

LammBEOing natons aindants isbomtory. Thie cersficats mave nol ba eproducia offee thin n &l waept wilh The prior weises apernal of e
FMBLMTC.002 Rev.d Wanonal Food insitule,

Head Office Office/Laboratony Office
36 b 3 Tambon khkong Ha, Armploe Khlong Lusng, Sai 10, Bangpoo Industiial Estate, Sukhumidt Rosd, 196 Phahomyothin Road, Chatuchalk, Banghok 10800,

F-CS-009 Revison, 01 Date: 20-04-65

Charvwat Pathumithars 12120, Trailand Arnphee Muarg, Changwat Sarmapeaken 10290, Thafiand  Thakand '

Tel, [66) 0 2577 9000 Tel (661 0 2323 1672-80 et, 115, 116 Tel, wmiwquizz. 217
Faic. {84} 0 2577 9000 Faix. 166] 02323 9165 Fax. [56) 0 2579 8592

E-mail : rumpaigtivir o th Webstemwwtistrorth  Emal : miegtitrorth E-mail : sumaleegtistr o th
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AUEUSMSEEeUUEMmsgsaRNSSLE TS ‘;,,/&"l_:\\“\g‘ AuELEMSAao TS IS asTMrssLS s "4,///(_?‘\\‘\\3:‘
= — A - 2 i b
Fourdaton for irchisinal Cevsioomert Nahonal Food s ¥ e, Fourdafion for incus ial Deveiopmert Nahonal Food nstiLes gt ST
Food indusirial Laherstory Senves Certer &@a}.g" ﬂm Food indusinal Laboratory Senvies Cerdet CALIBRATICN 0081
Certificate No.: 24D8042.001-31
Certificate No.: 240404250101
Equipment: H Mgt Resohion: 0007 pH 0 my
Equipment: H Mutsr Ramctution: 00071 g A my
Manulnelurae AR Instrumints Modsl: R
Manufscturar,  HANNA insirmects Model: iz
Serial No.: CO0S1107 Type: Bengh tap
SerinlMWo: 0051107 Tipe: Bench op
10 e UAE WAD 0052581
. 10 el LAE WA D008 RS T
Dats of Calibration: 31 Augumt 3012 Pagezats
Date of Calibration: 21 August 2024 Paguzers
Location: Chemical Calbrason Laboratory, Nasional Food Insatuts
Calibration Results:
Enviroament Candition: Ambiert Temperature: | 231 £ 15 | O Rolative Humidity: | 55 +3°) %
1. Calibeation of pH Meter | Mamal Temperatum Compansaton & 35 °C |
Conustion of Equipmant: Good Condition
Conttition of this Results of Calibraticn Nominal DC Voltage Standard Average Indicator Reading Uncartasy Cowernge Factor
pH [ £mv | [
2.Calkwatian Method W-CC002 I basud on ¥ sing et witags cabliator and -y o \ 1
‘cerifiad miorence matersl [CRM) [ a1a.122 4zt a0 0053 200
2. Ruloepnce Saraseds | Canified Asterance Materal : e e i =y 250
Instrumenis Barial | D Mo Manudngtyrer Qantificate No. Dye Ogle. 4 17T 45 a3 4000 ans3 200
71 DO Villag Calkeator LTB0I7 Flise HE1782 3t May 2028 [ 59,160 [T [ 0053 200
22 Digeal Thermometer 2ruannT Fhie (== ) a0 Ctobar 7024 1 0001 [T 7.001 0053 zm
23 Thermo:Hygro Metor NFLETH 01023 test CR240487 4 March 2025 a -58 148 823 2000 0053 00
‘Cartified Raferance Material Lot No. Manudacture Refh Expirn Duts ad VR wilisks 1otk ooss zun
2.4 pH buffr 4,008 Primany pH buflar Sakesen) ATIENR CPAwm PHIELS 16 Fabnary 2025 2 205,643 2800 12002 0063 200
" ard1zs 7 4
25 pH buflr §.555 Prmary pH buffar Sakaen) 73600 CPAchem PHTLS 16 February 2025 2 073 002 0063 20
26 H bullue 1001 Prmary pH bulfer Solson) 48180 CPAThem PHEDLS 20 November 2024 2 Calluration of pH Mstar with Elecirods | Marasl Tampaeatun Companuiiion st 25 '€ |
27 o buffe 700 Standars o+ i Sotuin) cong HACH LANGE G S11M0 6 Geinbor 2028 Toipma.  PHER Tupe: | Comiited Eacindy
T o reas T I T——— Manufactuar:  HANNA Insrumants Model:  HIT131D
21 lssuments Ng 2.1 mrough NSC-THS-TIE 170251 dron.of G B ana i N
3.3 nswuments Hg.2.2 Inrough NSC-TISLTIE 17055 L divon of frivui AT EH0 )
3.3 inssumanis Np.2.3 hiugh NSC-TiS-TIS 17025 & of L Awerage Indicatos Roadsn
a0 0
34 Carsfied Retarance Mammnal Np.2 41026 [ v M- e pa %) e i
. beromeser. snd T W25 ' (o) pH my [2pH} (LR
pregsiration A carifed by CPAhm LIt is scomdied 72 190 17034 =
fogerieniitoc) 4004 adt 1734 0008 zm
700t T =
3.5 Gersfind Refzrence Matoral o 2.1 vacesblaln  PTE Corilicats N, ETE PHOASENI0604iZ3 and Carlficass Ne, FTE- s i i i ool 2he
PHOA (FTE: = i 0997 0 4758 w0 00073 200
& i, Gat
raunschuesg, Gemany| T [T o : [ 20

4. Tris certibcatn was ceriled coly for tha instrumant we calbratod

B TH: N Wi & o, i '
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Foundstion for ncusinl Development Natisnal Food Fettuts Foundstion for ndusiial Development faztenal Foeed st e R
Food incuminal Laboratory Serace Center rdisinal Latoratory Senvice Cerver Eﬁfié‘nﬁlﬂ‘&'%ﬁ
Calibration Report Calibration Report
Certificate No.: 0404200101 Certificate No.! 2A04043-001-01
Equipment: Diggtal Thamomaetar with RTD (pH Matar] Equipmant: Digis Thermametae wih ATD {pH Matar)
Awsoiubon: 0970 Model:  HiZ020-02 Resolution. L3R Modsl  HEON-0Z
Seriai Mo CO051907 IDNo;  LIAE WAD D05/2557 Serinl Ho.: COC51107 D NG LAS WAD 0062557
Manufaciuer:  HARNA Insrumans Manufachorar  HANNA batrumants
Date of Calibration: 21 August 2024 Page £ of § Date of Calibration: 21 August 2024 Pagesals
Location: Chemizat Caibraton Laboralary, Natoral Fand instiute Calibration point 1.0, M0and 2800
Environmant Condtion: Ambient Tumparaturs B 1% Caibration reki]
Ralative Husidity L = This prabe wisk immaceed i Aguid bath o dry bath 1o & meimum depthal 120 mm
- Destripton of probe, model HIf1270 s 539060
Dimermian of probe  Diameter A2 mm Langth 1 mm
Condition of this results of Casbration: Sheath malenal Glazs.
1 Calibrason Mathod = A nouss mathod: W-TE-12% by companson with standans fharmomeier
- Thit CRILOGLEA & SRLArTIARd by SOMPANNG wiR & kndwn lEmearalin St Unéadtalni
Y S UUC” Reading (=] Temperature {C) Comection Value {"0) + b
The ternparature cale in uae Al T Sborsiony & (he Fiernatanal mo 14948 oe 0090
Temperature scxie of 1990 | TS890} o 10999 oo 04098
2 Redererce Standard instument, %0 a8 oo 0.09%
instrument Modsl Serial No. Corlificatn Mo, Dise Dt Thesugh
HANDHELD THERMOMETER 1521 AREAET NATIONAL o
TE BT0101-01 16-Des-24 FOOO ad
Pastinum Resistance Thermometer (PRT) 385 0201 IRSTITUTE ~ULET* - Unit Under Caliarasion

Suppont Ecupment | - Low Temparsiuro Bath (AMETEK RTC-187), Model RTC-187C . SN BT0030-D0018

A Thi of Unis 151 Unitz)
£ This certhi i for the calbraied
. This resuik of caibolian was found sccurate as ane place of calioration only

& Daondition af Catbrated Ham :

Gaod
T Rusut of Calmrason EI Whlhen adpsiment D Afar adjustment

The report uncerarty of measuement was based on slandard uncerarty mullioied by coverage facior k= 2. providing 8 level of conflidence of

ﬁ.é woprcatmalaly 35 % ﬁd
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FC8-012 Revision: 01 Date: 20-04-65
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% 3 k
Founcanon for dusinal Developrent harend Food insttie Pttt Foundation for indusiial Deveicpment Natiorsf oo ratiuy Atarate? HSCTISITIS 17035
Food rohstial Laboratoy Senice Cerver ,;,.Lﬁuﬂ‘a.‘?.ﬁ% Food Indusirial Lsboratory Service Center CALIBRATICN 0081
Calibration Certificate Calibration Report
Certificate No.: 2501844-001-01 Cartificate No.: V00181
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD, Equipment; BH Meter Rasohation: 001 pH tmy
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manutagturer:  METTLER TOLEDO Medal: SuvanEasy g
Bangchack, Prakhanong, Bangkok 10260 Basfial No.: 1Znsean Type: Burch jop
1D News UAE WAT 0012853
Page 1af 4 Date of Calibration: 24 Fabtuimy 2005 Page 2 af §
Location: Chismical Calenten Labermory. Masonal Food Insiiute
Equipment: H Mater Environmens Condition: Ambient Tomperature: | 234 + 15 | T Rufative Humsdity: | 54 £ 3 | %
Condition af Enudipment: Good Condaion
1 f this Results of Calibeation
Manufacturer: METTLER TOLEDO Soneionntmi 5
. Calibrotion Method WCIC-O0 - I huuss Mt Sisud ok W MBASWEMANG by LTiNg MEndard sohage calioamior arg.
nerilied reference mainrial (CRM)
Model: SevenEasy pH 3 { Ceritind ¥ "
Instrumants Sanal (10 No. Manutaiue Carificann No. Dus Dato
Serial No.: 1231185230 24 DG Vansge Caibrane T Fluke FAE1TED 30 Mary 2025
22 Digral Thermamelar FHRO0T Fuke 2500376-002-01 24 Colober 3075
ID No.: UAE WAT.01 (/2583 23 Theemo-Hpgro Meter WFIBTH 01333 el CCET4I0-01 21 May 2038
Gartitied Ratarsnce, Matcral Lot Ho. RatH Expire Date:
2.4 pH buffer 4,008 {Primary pH butiar Solation] T Gass CP AT PHMELS 25 July 2026
Order No.: 2501844 "
25 pH bffer 6865 [Primany pH butter Solution] BagTHE CPACham PHTLE 30 Nowembor 2009
. 26 pH e 1001 [Primury pH butter Soluton] 0NGAAT CPAGhom PZAOLS 25 July 2025
Operation No.: 2501844-001 . - .
27 bt 7,00 (Stondare - tater Saitinn) canes HAEH LANGE Gt S04 6 Dectobar NP5
3 This cerfication = irsceabis 10 The Inerasensl Syssem of Unt (81 Lini)
Date of Receipt: 24 Fabruary 2025 PR T ——" Y hrensgh NSC-TISLTIS 17025 Laborainry Accrodition of Calimtion Mo 0008
32 mmiruveris N2 2023 thiough NSC-TIBLTIS 17026 Laboratory Accredition of Calibrmbon No. 0061
Date of Calibration: 24 February 2025 3.3 Conmled Rekennos Meterisl Ng 2.4 1 26 imoestee i Prmary maasarmant mathod- Hamad col using cathrated
thermomeler, Bergmater, and nanovotmeter The Standard Sokton
prapamaim and cenfid by CRADGm Lid i accredited o 150 17039
s ISOREC 17025
V4 aé ol e M NpE? achiby 18 Corificas Nr. PTB-PHOA-SE3HIS0412S e CoiTicain Ne PTE-
Calibrated by MrManas Somsak Approved by 3,4 Canilied Rirlprance Material No ahan il cain
Specialist { MrPheraphat Tuanit ) Rturilcipesty; Comiany)
Manages, Division of Callbration Laboratory 4 Tra cestifcale anly for
Date of I5s0s: 27 February 2008 ible for the Technical Team LA h af fourd acciesle ve and placs: of v

are for i L ity of 5%

This Cerificate in imaund i accarance with ke conditians of ateresialion grened By # Thai Labersiory Accmdilaton Schomn which his apsassed
the moasurement capabibty of ihe iborsiany Bnd 3 eceabitly o mEoged sl $SaE and 10 the units of messurement makzed at the
ormaponding revonal slandards sborsiory. This ceftificate may nol o ebrouesd aihar fan n 1l excest wih 8 peor whiton approval of the
Mational Food watiule

F-C5-00% Revision: 01 Date: 20-04-65 F-C5-012 Revision: 01 Date: 20-04-65
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Fourdanor for indusinal Development hisfonal Food nsthe bt e Fourdetan for Exusiis) Dewsorrreny Mtond. i) e i ol TI84.T1S. 17024
Food Inckisimal |_skeracry Service Certer kT 17008 Frod nduemal Laboratory Senie Certer BT 1oe
Calibration Report Calibration Report
Certificate No.: 2501R4E-001-51
Equipment; fiH Mtr Resolution: (.01 g iy Certificate No.: IH0LEA4-007-01
Manufacturer:  WETTLER TCLEDD Wodet: Envntany g Equipment: Digis Thermomaier with RTD (pH Malar)
Sorial No.: praail--ral Typa: Bench 1ap Resalution: a1'e Model: SevanEasy pH
7o LEKE AT dAnn: SerimlNoy 1231156210 DNo:  LAE WAT 0102853
Date of Calibration: 24 Fabnary 2026 Paga 3 ol 5 Manufacturerr  METTLER TOLEDO
Calibration Results: Date of Calibration: 94 Fabnuary 2025 Page ol 8
1. Calibration of pH Matar | Manual Tamparatas Companeston at 25 °C )
[F— DC Voltiga Standnrd Average Indicator Reading Uncariainy Coverags Facics Losation Cremical Caliragon Laboratory. Malanal Food instiula
o Fmth il [ i} i*) Erwironment Canditian: Aumbiznt Temaerature DA 1 DG
(] 414122 aa & 058 200 Redative Humidity 1% ot TN
2 PA5SA1S 206 te 058 200
4 177883 178 400 055 00
6 8180 58 600 osa 200
7 001 ] 100 e 200 Cendilion ¢f tis resalts of Calibation:
a 58 150 -EQ L] oss 200 1 Calibration Mamod n bouge method: W-TE-028 by companson wilh slandee (harmometer
] 177 4t G HEO0 o 00 The G determmed oy companng wih & knowa
12 -285.812 288 o0 oss zoo from @ slandand resstance thermometer.
14 a1t ara 1400 [ 200 T ST E—— the
2. Calsbration of pH Meter with Electrode | Manual Temperatue Compensaton ac 2% °C ) Temperature sea of 1900 | 75-90 |
Erpainmant: [ Tyoe:  Combned Elecinide 2 Relerence Sandard nstrument
z e ot U
Mamufwcturer: METTLER TOLEDO Modnl Inlat Setide.
bnntrumant Modal Sarial No. Certificate No Dus Dale Through
Berial Mo IRETON DNa, HiA
HANDHEL D THERMOMETER 1523 2118184
PaHormance of Elecirods selern {Thved-Pont Calibrallon a1 BHA 7 ard 10) 2 PSLTOBISET | 2d-dnids TETR
Piatnum Resaiarce Thermomatar (PRT) SEITA BT
Cortiliod Value Average InSizsior Resding iRl ) uncartaisty Covbrgs Factor Suppon Equisment — Low Temporature Bath (AMETEK ATC-187), Model RTC-187C , S 670030-00078
25T (pH) pH my [zpH} (T3]
4008 a.00 185 0007 200 2. Thin certificate is tracesbie bo intemational Syatem of Units (S1 Units}
Too T.00 -8 L:18.1 0.008s 200 & This - Te U in calbaind
10010 0,00 1T fas fo0as 200
5. This result of caltration was found accurate as shown an dals and place of calirablion oriy.
A876 [ET] o G 200

i, Contion of Catbrated fiem

Good
7, Resull of Cabbraton © EI Withoul adjuziment At aquatmant

F-C8-012 Rerwsion: 01 Dane! 20-04-65

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) !
JEE PSSR EIRTAa LS s % CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
ALELSSHaUUNEN ISa8a TSNS PN 534/4 PATTANAKAAN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 L. T
Fourdisron for inckisial Developmens Nenoral Fose Frsiie ™ TEL.0-2717-3000-28 FAX 0-2718-8484 CALWRATION oea8
Foesd indusimal Lahrratery Servce Certer BTSN

CALIBRATION 0081

Calibration Report .
Certificate of Calibration  con no: 2smmzes

Page: 1of 3
Certificate No.: 200184400101
Equipment: Cvgilal Thermometer with RTD (oh Mesar]
Raschutlon.  04°C Model  SevenEasy aH Equipment : BOD Incubator
Sanal No 12FISE0 IDKe LIAE WAT 0102553 Manufacturer : Arco
Martachrer METTLER TOLEDD
Date of Calibration: 24 Fabruary 2025 Pagn Sal & Model : UC4-1320
- . Serial No. : 13URC4S013201
Calibeation point 200, 250 and 30.0°C
Calibeation result: ID No. © UAE WAD.015/2561
« The probe was immersed 7 liguid bath or dry bath to 3 mnimum éegtal 120 mm
Descriphion of probe, madel Mk sn ik Submitted by : United Analyst and Enginesring Consultant Co.,Lid.
DOrmensicn of prose : Gameter 4 i Langi @ mm, 3 Sol Udomsuk 41, Sukhumvit Road
Snosm malerel Stairtess Sleel Bangchak, Phrakhanong
Bangkok 10280
Location : Lah. Floar 2
. Standord Uncartainty
UuC* Reading ('€ Carrection Vahso [°C)
i 2 o Recelved Order : 08 February 2025
201 20001 o ose Calibration Date : 08 February 2025
251 002 a1 e Amblent Temparature : [(26£10) k]
31 2003 o 0ee Relative Humidity : (50+30)%
AC Line Voltage : (22022 )V
Pocie Calibrated by : Krisda Malee
< ULIC* - Uil Uindes Eaiibrason (}_
Uv\c)\l
Approved by :

Approved Signatory
{ ) Chakrit Waewwanjua
{ ) Suwit Imjai
{+ ) Kunchit Promprat

Issue Date ; 21 February 2025

The repon uncertainty of measurement was Suked on Mandand uncarsnly muliplieg by coverage factor k= 2, provaging a level of confidencs of
apprtaimalaly 55 %
The Uncertainties are for a confidence probability of approximately 85%

This curtificate may rat be reproduced other tan in full, sxcept with the price written
F-CE-042 Revmion; 19 Daie: 20.04.85 Approval of the head of Corporate Services 3 Equipment Calibration and Testing Services.

¥ p——
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Equipment BOD Incubator Cert. No.: 25TM205
Condltlon As-Received :  Used ltam Page: 2af 3
Reference ; 2502-01660C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according fo direct
measurement method with Data isition which with Resi Ti Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard Instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MYSET013823 24LMT1 TPA 12 May 2025
2. This certificats is valid only to the item calibrated on date and place of calibration.
3. This certification Is traceabls to the Intemnational System of Unit,

Equipment : BOD Incubator Cert. No.: 25TM205

Condition As-Received : Used Itam Page: 3of3
Reference : 2502-016600-1
Result of Calibration :- (") Withaut Adjustment
Function of UUC™ : Temparature Source
Fresh air setting : MNet Avaitable
q uuect | uuct P Ti Overall
Palnt Sefting | Reading stability uniformity Variation| Factor
(c) ('Cy) t'c) (¢°Cc) (") (*c) L3
20.0 20,0 18.8 0.36 0.56 0.9% 2
Ci Measured Temperature { °C ) " -
Paint Position =
(°c) t ] 2 [ 3 [T 4T 5 T 6 [ 7 [ 8 [opef)]| (+c)
200 | 19841 ] 19.714 | 20110 | 19.882 | 19.747 | 19.710 | 19.676 | 19.789 | 19.685 0.54

Remark : TPA | Ti Pri ot ion ( Thailand - Japan )
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Sourca
Fresh air setting : Mot Available during
Beginnin Finished
Temp, { °C ) 26 25
-{ REL.Humid, { % } 48 52
2 4 AC Supply | Valt ) 221 220
7 3
[ Ref. Std.
A c:? Position : i
i |1 AATRIDO]
' 2 21-17TRTD-02
: 3 17RTD-02
4 24-1TRTD-04
5 17RTD-05
8 _VIRTDA08
7 1TRTD-07
Is ¢ i : 3 231 FRTI-00
Fm:e:nshﬂ‘a:on ﬂ;r;hi D:manulun :_'e:ham:' 3 (ret ) S TTRTO8
b= 10 em = 1.2 m
cE 10 cm H= 1.2 m

Capacity = 0.89 m*

lenaslunuRy

534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Calibration  cen.no: zstwerr

Page: 1 of 3

Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. :
ID Mo. : UAE.WAD.018/2551
Submitted by : United Analyst and Engineering Consultant Co,,L1d.

3 S0l Udomsuk 41, Sukhumyit Road,

Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Flaor 2
Recelved Order : 18 March 2025
Calibration Date : 19 March 2025
Ambient Temparature ; (26+10)°C
Relative Humidity : (50 £30) %
AC Line Voltage : (22022 )V
Calibrated by : Man Pattanapongpaiboon

o
Approved by : ‘k i
Approved Signatory
{ ) Chakrit Waewwanjua
() Suwit Imjai
(v ) Kunchit Promprat
Issue Date : 27 March 2025
The Uncertainties are for a probability of app y 95%

Thits certificate may rat e reproduced other San in full, sxcept with the prios writlen
Appeoval aof the hesd of Corporate Services 3 Equipment Calbration and Testing Services.

nenslumuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE 3: EQUIPMENT CAL AND TESTING SERVICES

NBC.TISATISATOZE
TEL.0-2717-3000-29 FAX.0-2719-9484 CALMSATION 3038

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

Temperature stability : One-half of tha graatest difference of at any ane sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
lemperature at the reference location which are obsarved at the same fime or at as close an chservation time as
possible o d ine the pattem or geneity within the chamber under steady-state condifions,
Overall Variation : The Di of the { and i throughout observation.
Uuc* ;. Unit Under Calibration

Mote @ The reported uncertainty of measurement was included stability and excluded uniformity .

The reportad uncertainty of measurement was based on a uncartainty P by a
factor k, providing a level of confidence of approximately 95 %.

-olo-
'
enaslununy
Equipment : BOD Incubator Cert. No.: 25TMS7T
Condition As-Recelved :  Used ltem Page: 20f3
Referance : 2503-04370C-1
Procedure Used :-
ibration were il using ¢ ion procedure CP-OT02 basad on TLAS G-20 according to direct
measuremant mathod with Data which with i Tamp Detector [ RTD ).
The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Sarial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MYS5T013823 24LM71 TPA 12 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3, This certification |s ble to the ional System of Unit,
Remark : TPA - T gy P lon A 3 { Thailand - Japan )
Result of Calibration :- (* ) Without Adjustment
Function of UUC* : Temperature Scurce
Fresh air setting : Close during
Beginning Finished
Temp. { °C ) 28 28
REL.Humid. { % ) 56 55
AC Supply { Valt ) 224 224
Position : Rat .
i ID No.:
1 21-17RTD-01
2 2 D02
5 3 1TRTD-03
4 24-17RTD-04
5 17RTD05
3] 17TRTD-06
=7 17RTD07
Probe Installation Detalls : Dimension of Chamber : L ZMIFRID LA
a 10 om b= 062 i 9 (raf.} 23-17TRTD-08
b= 10 em W= 12 m
o= 10 cm H= 4.2 m
Capacity = 088 m?

nanslununy



Equipment : BOD Incubater Cert. No.: 25TMSTT
Condition As-Received :  Usad ltem Page: 3of3
Reference : 2503-04370C-1
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closa
Calibration] UUC* | UUC® | Temperature | Temperature | Overall
Peint [ Setting | Reading stability ty Factar
(c) | ey ] () (z°C) (e (’c) k
20.0 200 | 200 | 0.24 0.54 0.99 2
Calib [ dT (c)
Point Position
(c) 1 | 2 | 3 ] 4T 5T 6 [ 7 [ &8 Japer)]| (sc)
200 | 20215 ] 20.192 | 19.652 | 19.710 | 18,710 | 20,006 | 19.720 | 19.810 | 19.733 0.41

Average* : The average of 30 values in sach posifion.

Temperature stability : Ona-haif of the greatest of d temp al any ane sensor.
Temp : The i diffe of I at-any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an chservation time as
possible to ine the tamp pattern or g y within the chamber under staady-stata conditions,
Overall Variation : The Difference of the i and ion.

UUC* @ Unit Under Calibration
Note © The reported uncertainty of measuramant was included stabllity and excludad uniformity ,

The reported inty of was based ona uncertainty bya
factor k, providing a level of confidance of approximately 95 %.
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Calibration Report
Certificate No.: 2502226-001-01
Equipment: Eectrrric Baance Manufactures:  METTLER TOLEDO
Modat;  XERA0SCU Resofution: 000004 g / 00001 ¢
Serial No.t CIOM71A72 T0 No.: UAE WAD 0122553
Capacity: 82/ 230y
Date of Calibration: 20 March 2025 Pagelofs
Conditi Aarivient 22+ 06 T Aelatee Humgty: 41 = 35 %
Place of Calibration: 208 Balanice Room, LINITED ARALYST AND ENGINEERING CONSULTANT 001,170
Condition of Equipment: Goed Condiion
Condition of This Results of Calibration:
1. Calitvation Methad: NFT Method W-MA-001  Tn-House Method Based on UKAS Lab 14 - 2019

2. Refererce Standards:

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

Stardard Weight Class E2 1mg te 200g B305567572 TS M24041005 19 Apnl 2025
Instrument Model Serial Mo,  Calibrated By Certificate No.  Due Date
Thomer-Hygro Metor G08-H1 NFLETH 017722 Qusity Reborn QR250542 10 February 2026

3. This certfication & traceatil to SEUNTT

4. This cortdficate was certifiod ooly for the instrument we calibrated.

5. Thes result of caliorstion was found accurste a5 shown on date and place of calibration ooy
Calibration Results:

1. Repeatability of Reading:

Momrsl Valie [ g ) Siandard Deviation of Beading Lo}
0 0.0000052
0 0.0000042
100 0.0000000
200 0.0000000
2. Off-Center Error:
hmassol 100 g was placed andd moved fo variaus pasiton on gan,

The haiance reading citained |5 gre=n

1 2 3 4 5 & (Maximum Difference)
L g 34 g d0( g 31t g J|d g Jjl g3 £ 9 3

1000001 | 100.0000 | so0.00m | iroooot | tooonm | ipooonz 1.0001
dor M.
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Calibration Certificate

Certificate No.: 2502226-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
10260
Paga 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: CO09071872
1D No.: UAE.WAD.012(2563
Order No.: 2502226
Operation No.: 2502226-001
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  Mvotsin Charcensuc  Approved by br M.
Scientist ( Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Team
The are for a ility of approxi 950

This Certificate i= msued in accordance with the condions of acoreditation granted by the Thal Laboratory Accredidatan Scheme
which has assessed the measurement capabilty of the laboratory and its trasceahbility to recognired national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certfficate may nat be reproduced other
than In full except with the price written approval of the National Food Institube,

N,

KC

EFEEFNSSUTEULYSOsIHasmILE 1S

e S KN
Foced irelusinal Laborsioy Seiee Cerrer : BRI
Calibration Report
Certificate No.: 2502226-001-01
Equipment: Electranic Balence Manufacturer;  METTLER TOLEDG
Model:  HSRASE Resotution: 000001 g / 0.0001 ¢
Serial No.: CI0S071672 1D Mot UAEWAD.DL2/21563
Capacity: 825/ 230g
Date of Callbration: 20 March 2025 Fage3ofd
Calibration Results:  (Continued)
Calibration Range; 080 g
Calibration Adjustment: Intemal Calibraton
3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )
Normral Vake Sandard Value #verage Reading Canection Uncertainty Cowerage Factar
L g ] i g9 ) L 9 ) (93} (= g } L3
recan 0.000000 0.00000 0.00000 0.0000089 o
2001 0001003 0.00100 0,00000 10000052 200
9.005 0005002 000500 2.00000 0.0000094 200
a0 0,010003 003000 0,00000 00000051 2400
005 0049995 0.05000 0.00000 0.00000198 200
0. 0100011 010000 0.00001 0000011 200
05 ,500016 050000 0.00002 000014 100
1 1000003 L0000} -0.00001 0000016 200
2 2.000023 200005 L0003 2,000017 200
5 5000015 500005 -0.00003 0000021 200
1 10000009 1000005 000004 0.000025 200
20 20000030 2000012 -0.00009 0.000037 1
kij 30000039 3000012 -0.00008 0.000050 o0
50 50000028 5000014 000011 0.000068 200
[13 B1.000067 5000020 0.00013 100011 100
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Calibration Certificate

Calibration Report

Certificate No.: 2502226-001-01

Certificate No.: 2500116-001-01
Equipment: Electranic Balwwe Manufacturer;  METTLER TOLEDD Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Model:  KSR2DSTA Resolution: 000001 g/ 0.0001 g — 85 kel 1 Sk Rt
Serial No.i (00071672 10 No: LA WAOLDIZZSEE
Capaclty! 829/ 2200 b e
Date of Calibration: 20 March 2025 Page 4 of 4
Calibration Results:  (Continued) Pl
Calibration Range; =B0-200 g
Calibration Adjustment: Internal Calibration Equipment: CHAMBER (Hot Air Oven)
3. Departure from Nominal Value: (Range: >80 - 200 g ; Reschution: 0.0001 g |
Manufacturer: MEMMERT
Nominal Ve Santard Ve #verage Reading Carection Uncertainty Coveragn Factar
L g ) L g [ ) (o B (= 3 ] L3 Model: e
90 2000010 30,0002 0001 1.00015 200 a
100 10000005 1000001 0.0000 200015 200 SerbENo: saie1668
110 11000007 1140001 00000 0.00017 200 1D No.: UAE.WAOQ.027/2558
120 120,00009 130002 -0.0001 2.00078 200
130 130.00010 130,000} .00 0.00019 200 Order No.: 2500116
130 19000013 140,000 Lo 0,00019 200
150 150100009 150.0003 00001 10,0002 200 Operation No.: 2500116-001
160 16000010 1600003 0.0001 9.00022 200
17 17000012 1700000 -0.0001 0.00023 200 Date of Receipt: B October 2024
200 20000013 200,000 0001 2,0000% 200
Date of Calibration: 8 October 2024
Calibrated by Mr-Yothin Charoensuk  Approved by ’ﬁ
Sclentist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Tssue: 15 October 2024 Ibbe for the Tachinical Fear
The are for a of 95 .
This Certificate is issued In accordance with the conditions of accreditation granted by the Thal Latosatory Acoediation scheme
B e b e L S ST T T
. Exoept with the priar weilten aparowal of the National Food Institute.
""""" Rl - doe M. w F-CS4009 Ranigion; 0] Doeo: 20-0465
g o[l Date. 20,04
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Calibration Report Calibration Report
Certificate No.: 2500116-001-01 Certificate No.: 2500116-001-01
Equipment: CHAMBER (Hot Air Oven) Equipment: CHAMBER, {Hat Air Oven}
Model: UFsS Serial No.: B216.1666 Mode!: UFsS Serial No.- B216.1666
mesowgion: D T IDMo:  UAEWAO.027/2559 Resoluion: 00 °C IDMNo:  UAEWAO.027/2558
Manufacturer: MEMMERT Manufacturer: MEMMERT
Date of Calibration: 8 Detober 2024 Page 2af 3 Date of Calibration: 8 October 2024 Fage 30f3
calibration paint: 104.0,140.0 and 1800 *C
Loeation: Laboratory, UNETED ANALYST AND ENGINEERING CONSULTANT CO,LTD. c result: il ”
Environment Condition: Ambsent Temperature {303 £ 1 ) % Callbration | Temperature | Relative Line Voltage : n -
Relative Humidity { 55 £ 1 )% Condition %) Humidity (%] [Voit)
Line Voltage [ 10 £ 3 ) ver bl 293 # 270 o
W 3.2 56 2320 | .
Tablel : Reporting of Temperature = Wi
Condition of this results of Calibration: m:,::f o st Tm;;(;c;g)m "
1. This instrument was calibrated by insert @ standard thermomieter into its chamber and calibration according o o) 1 72 3 Y] 5 26 %7 B Y +{°¢)
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidsimes for Calibration and Checks of Temperature Controlled Enclosures. T 10385 | 10366 | 10568 | 109.09 | 109.40 | 103.88 | 103.70 | 109.10 | 104,15 T
- The temperature scale used was based on ITS - 90. 130.0 139.35 | 133.53 | 139,57 | 139.88 | 140,67 | 190.00 | 13960 | 14025 | 14023 073
+ Al data show below were final values and the initizl data may be obtained upon request. 180.0 179.63 | 179.22 | 17971 | 179.76 | 181.03 | 180.06 | 179.41 | 18067 | 180.39 0.80
2, Reference Standard Instrument - Table 2 ing of C Result
Instrument Maodel Serial No./ID Mo. | Certificate No. Due Date Through UUC* Setting uuc* Reading (°C) Stability Uniformity Ovarall Variation
Digital 340724 MYS7003188 — 3025 | NATIONAL FOOD e} MIN MAX Average *(°C) ("c) (&3]
with sensor RTD CH201- 205 RTD4201-200 INSTITUTE 104.0 104.0 104.0 104.0 0.15 048 0,88
3. This i traceable to System of Units (1 Units). 140.0 140.0 140.0 140.0 0.13 071 12
4, This certificate was certified only for the instrument we calibrated. 180.0 180.0 180.0 180.0 0.13 12 1.8

5. This result of calibratin wes found accurate as shown on date and place of calibration andy.

nclude * Stability * 2nd * Loading effect (20% of Temp Unfoemity)
6. Condition of Calibrated tem ;  Good Mote  The quoted uncertainty includ ty g ¢ g )

Uuc* = Unit Under Calibration

UUC Description : Stabiity = Cne-half of the greatest i of p al ary one sensors,
Time of Record 1 Hour 9 Minute At 104.0,190.0 and 18,0 “C for at least ha¥ an hour after reaching steady state:
Fresh alr Damper Open Fosition Unifermity = The diff of at any sensors o the measured
Close Fan |47 temperature at the referance locaton which are ohserved 8t the same time.
Mot fvallable DOwerall Verigtion = The difference of the and ménimum Througout time,
7, Rassult of Calibration : IZ] wanout acjustment || Aer adjustment The report uncertainty of messurement was based on standard uncertainty multiplied by coverage factar k= 2, providing a
ﬁ leveel of confidence of approximately 95 %.
e PR

F-C5-012 Revigion: D1 Date- 200465 L5012 Revision: 01 Date: 20-04-65
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Customer Service Report

e % P tory
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FOSS South East Asis
3388 Sirinrat Bullding, 25th = 26th Floor, Unit No, 3388,90,
Rama IV Road, Klangton , Klengtoey, Bangkak, Thalland 10110

[ Reportne: | 9809 |

[ | et bledbe

I nstrament: | DT1510 [Rerar ] 91 31440
Hours Travel To Customar Labour Travel From Customer
Start LoD LD [
Finish 910 i 16,00 | Lhis ;E‘,ng I vha
Job Type
“Application Special Standard
Nacmal Courtesy Vit Installation Training
Distributor PMA Onboarding Quote In Houge
Internal Warmanty Repair ] e
Digital Service Sales Suppart Aemote Othar
| PO/ Guote Number; 1 T applicabile |
PMAType | LOBSLARE I applicants [ contracthio, | ]
Detaids of Work [ Test Condition / Status
¥ P Briste
= Fhon e S ke |
- 3% & Conpechon |
- WAvubsdne  (wBe leil derp tF o ¥ Ol
- Yooy crah QgD [ Az
- %00~ |pol ¢ 10 in |[

- spE- Hag b = AF muin

- [iTement 41% 0 Tefe = BiR 0

Instrument Ready for Use

[ ok 3] motok |

Part No: Batch Description ay |
BOUTALsT | 1509 oL Cnbie Jeit Jiecifor ]
[T 1 gy Terpeply et

| eonfirm this geport i sceurate and complete

Signed FOSS e

Signed Customer g'%qp ‘har.aaﬁ:_f

Mame

Nama

Would you be willing to participate in a brief survey in arder to tell us how we ed? 1 Em!

TECHNOLOGY PROMOTION ASSOCIATI

5344 PATTANAKARN ROAD B0 18, SUANLUANG,

Certificate of Calibration

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TEL.0-2717-3000-20 FAX.0-2716-0484

wonansleuny

ON (THAILAND-JAPAN)

SUANLUANG BANGEIK 10250

MEC-TISLTISYTIE
CALIBRATION D08

Cart.No.: 24MM283
Page.: 1of3

Equipmant : Electronic Balance

Manufacturer : Mettler Toledo

Model : X5R204

Sorial No. : C117635043

ID No. : UAE.WAS 01212564

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room (108)

Received order : 11 May 2024

Callbration Date : 11 May 2024

Amblent Temperature : 15 Cw4n’c

Relative Humidity : 30 % to 80 %

Callbrated by : Khit Ruttanaprapacha

‘KUY\CL l&_
Approved by :

{ ) Ponpan Paipim
{ )} Suwit Imjal
{+' } Kunchit Promprat

Issue Date :

The ies are for a

Approved Signatory

15 May 2024

probability of app 95%

This cartificate fray not be reproduced ather

than in full, except with the price written

Appraval of the head of Corporate Sarvices 3 ; Equipment Calibration and Testieg Services.

Lanm's'lu'muqu

FOSS South East Asla
3388 Sirinrat Building, 25¢h - 26th Floor, Unit No. 3388/80,
fiama IV Road, Klangton , Kloagtoey, Bangkak, Thailand 10110

FOSS

Customer Service Report | reportno: | 9807
[ Date: ] £-9Feb qwia
I Customer: ] URE address: | BANGKOK
rstument | KTH100 o] 29052
Hours Traval To Customer Labour Traval From Customes
start ploe | i) o s
Hodi :H’ AT Jhre ._ﬂ_|‘w .5k $I L | Tha
b
Agplication Special Standard
Normal Courtesy Visit installaton Training
Distributar PhAA Onboarding COuote in House
Internal v Warranty Repair P &
Digital Service Salns Support Remote Dithar
[ PO/Quate Number: T
[ PmAType  [TesScmme ool [ Comtractne. | T apalicoks
Details of Work / Test Canditian / Status
§ i keTHioe
- TR Ne yraosf Gl 0 I
Faney Alkaline * K6 - B0 L {
e rgpds 5 pn T |90 pw 1
- WAl g elnd Fia fag b | {2
- Jolige v pr frebees [
= Pnfiol 1nfas 033 9in W PHY |
]
— Pl 0%
Pecow, = 106 /-
Instrumant Ready for Uise 1 ok | metok | 1 not OK - Comment
Part No: Batch Description Gty
THITES TS jo. L5 | 0l pr il _Bioe [fwe  TLwme i
| confirm this regort is accurate and complate
Signed FOSS — A"‘F signed Customer @'%?.v ""E"Emf
Nama Name

| Would you be willing to participate in o brief survey in order ta tell us haw we perfarmed? |

@nmslumuny

Equipment : Electronic Balance Cert.No.: 24MM283
Condition As-Recelved :  Used Item Page: 2 of 3
Reference : 2405-D1660C-2

Procedure used :-
Calibration were conducted using in-house callbration procedure CP-0B01 based on UKAS LAB 14
according to direct measurement method agalnst standard welght,
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Waight Set (E2) 15684 24053 TORCOOT MM-0013-24 26 Jan 2026

2. This certificate is valid only to the item calibrated en date and place of calibration.
3, This rezult of calibration was mada on sted at the point by
4, This certificate is not cenified for any commercial transaction.

5, This i ion is to the System of Unit.
Result of calibration | ) Without Adjustment | * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g} fa) (£mg) (k)
100 100.0000 0.0000 027 2,03
200 200.0001 -0.0001 0.31 2
After Adjustment :
1. Determination of the standard deviation of welghing machine {n=10)
Applied Weight Standard Deviation
ia) of Reading (g )
100 000007
200 0.00007

l.anms'lu'anu




TUTISTR

Request No. 25-67 / 0275 MTC. ACL No. 358 / 67

Egquipment : Electronic Balance Cert.No.: 24MM293
Condition As-Received 1 Used Itam Page: 3of 2
Referance “ . 2405-016600C-2 )"?(Nmi's CALIBRATION CERTIFICATE
Result of calibration 2

A,,A-"‘,A\ 4}
2. Effect of off center loading ’? ?’ w‘ ﬁ EUEN NOMENCLATURE : 1. Atomic Absorption Spectrephatometer “Agitent Technologies™

A mass of 100 g was placed fo various pesition an the pan, A"A ) ” @@1 Model AAZA0ES, Serial No. MY13160001

The weighing machine reading emor abtained is given in the table .

Maximum difference betwesn 2. Working standard solution “Inarganic Verturas”
Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading Mult Analyte € G Sl No. S2MEBSTS6
(g} (g) () (a) (9} (a) yte Custom Grade Solubon, Lot No. S2-MEBGT5610
+0.0002 -0.0001 0.0000 +0.0002 0.0000 0,0003 SUBMITTED BY ; United Analyst and Engineering Consultant Co., Ltd.
3. Daparturs from nominal value 3 Soi Udomsuk 41, Sukhurmvit Road, Bangchak, Prakanong, Bangkok 10260
Balance Measurament Coverage
Applied Weight Reading Cormrection Uncertainty Factor CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(g) ta) (g) (xmg) (k) A 02
LUinload 0.0000 0.0000 015 213 4
1 1.0000 00000 0145 213 2 Estimation Uncertainty of Measurerent in Analytical Chemistry (QP-513}
5 5.0000 0.0000 0.15 213
10 foi G 015 211 CALIBRATION RANGE: 0.02, (110, 0.30, 0.50, 0.70 mig/ 2t 228.8 nm.Cd, 0,10, 0.20, 0.30, 0.50, 0.70 ma/l at 357.9 nm.Cr,
20 20,0000 00000 .10 203 0.05, 010, 030, 0.50, 0,70 me/l at 324.7 pm.Cuy, 0.10, 0,30, 0,50, 0.70, 1.00 medl at 2483 nm.Fe,
50 50.0001 -0.0001 0.1 2.06 2
i poipiady el big 204 0.20, 050, 0,70, 1.00, 1.50 medl at 217.0 nm.Pi, 0.08, 0.10, 0,30, 0.50, 0.70 me/l at 279.5 nmn,
B0 80,0001 .0,0001 027 2 0.10, 0.30, 0,50, 0.70, 1.00 ma/l at 232.0 nm.Ni, 0,05, 0.10, 030, 0,50, 0.70 me/l at 213.9 nm.Zn
100 100.0002 -0.0002 027 2.08 CALIBRATION DATE : 2 February 2024
120 120.0001 -0.0001 028 2
200 200.0001 -0.0001 031 2 REFERENCE MATERIAL : Traceable to NIST "Agilent Technologies”, "CARLO ERBA"
Cadmium Lot No. 0006585926, Chromium Lot Mo, 01123849886, Copper Batch No, T1170984, Iron Batch No, T1260874,
The reportad uncartainty of measurement was based on a standard i bya
iy T o L of Iy 95 %, Lead Lot No. 1227673, Manganese Batch No. T109228A, Nickel Batch Mo, TZ70178A, Zinc Batch No. TA201404

AMBIENT CONDITIONS : Temperature 25+ 5°C  Relative humidity 50 + 20 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference Material
traceable to National Institute of Standards and Technology { NIST ) by The Analytical Chemistry Laboratory,
The results are attached herewith.

-olo-

Caatant by Atipat i i

PP

{ Mr. Atipat Ratana )

Director of Laboratory
Ref. 2015267020100454001
Issued Date : 11 March 2024

The results Telate cnly to the teme testedicalionated or value assignad.
Achertising the Report/Cedilicate and publiciy of the rmsults swcept in ull sre prohibited unless witten permission 5 obtaned from the govemern of TETH,

P BLMTCO02 Rev.d

Heard Office Office/aborstory Oifice
35 Mu 3 Tamben Khiong Ha, Amphos Fhiengluarg,  Soi 14, Bargpoo industial Estate, Sukburmt foad, 196 Phahomyethin Road, Chatuchal, Bangkok 10500
' Changwat Pashreihard 12120, Thalland Armchoe Muiang, Chengwat Samutpraban 1280, Thaland  Thastand '
Laﬂat“"l"muqu Tel {66} 0 2577 9000 Tel. {68) & 2323 1672-80 est. 115, 116 Tal mm,wmpzs. sHr
Fae (661 0 2577 9009 Fiex, {66) 0 2323 5165 Fx {66} 0 2575 B
E-nal : nenpal@tistr o th Websiteawsstistronth  E-mail - micetistronth E-mail : sumalesgtt:onth
-
ATISTR
Request No. 25-67 / 0275 1/5 MTC. ACL. No. 358 / 67 Request No. 25-67 / 0275 2/5 MTC. ACL. No. 358 / 67
CALIBRATION DATA 2. Precision
1. Nolse Level [Eiement| Conc. ‘Absorbance AR
Hlerment [ [ u Fe Ph Mn Ni n st i,

002 | 0.0078] 0.0076] 0.0069 | 00675 | G.0071 | 0,0070] 00076 | 2.0074] 0,007 | 0.0067 | 0.007 | 00008 | 5.15
Cd | 020 [0.1008] 0.1007| 0.0999 | 0.0997 | 0.1000 | 00996 | 0.1008 | 0.1002 | 0.1005 | 0.0999 | 0.100| 0.0005 | 0.4 |
070 | 02301 | 0.2306 | 0.2277 | 0.2305 | 0.2310 | 0.2295 | 0.2290 0.2293 | 0.2305 | 0.2296 | 0.230 0.0010| 0,42
010 | 0.009% | 0.0093 | 00093 | 0,009 0.0094 | 0,009% | 0.0090 | 0,000 | 0.0094 | 0.0090 | 0.00% | 0.0003 | 2.75
cr [030 |0.0241] 0:0236 | 00221 | 00238 0.0231 | 0.0226 | 00731 | 0.0223 | 0.0230 | 0.0231 | 0.023| D.0006 £.75
076 | 0.0500] 0.0500 | 00500 | 00520 | 0.0499 | D.0511 | 0,050 | 0.0512 | 0.0515 | 0.0504 | 0.051 | 0.0008 | 163
005 | 0.0061 | 0.0062 | 0.0064 | 0.0061 | 0.006% | 0.0063 | 0.0061 | 0.0062 | 0.0DGA | 0.0061 | 0.006 | 0.0003 | 5,00

00006 | 00004 | 00003 [ 00001 | 00010 | 00005 | 00008 | 00004
@001 00017 | -00009 | 00008 | 00001 | 00002 | -0.0003 | 00007
00006 | 00017 | -00020 [ 00005 | 0005 | 00004 | 00M3 | Q0010
00021 | 00018 | 00007 [ 00005 | G00D4 | 00003 | -0.0001 | Q0010
00001 | 00019 | 00014 | 0003 | G0010 | 00000 [ 00002 | -0.0001
00011 | 00014 | 00017 [ G000% | -00008 | CODOM | 0.0006 | 00010

40002 | 00015 | -G0915 | 00003 | Q000% ] 00908 | GO00Y ) 00013 Cu [ 030 [0.0915] 00411 | 0.0902 | 0.0007 | 0.0005 | 0.0004 | 0.0399 | 0.0900 | 0.035% | 0.0900 | 0.040| 0.0006 | 1.56
00006 | GDOL2 | 00001 | 00006 | G.0005, | 00001 | 00002 | 00013 0,70 | 0.0960 | 0.0960 | 0.0960 | 0.0959 | 0.0967 | 0.0555 | 0,0952 | 0.0952 | 0.0951 | 0.0955 | 0.096 | 0.0005 | 0,08
opocs | oooos | 00003 | oooos | oooos | ooooz | 00001 | 00007 0.10 | 0.0096] 0.0101 | 0.0103 | 0.0100 | 0.0099 | 0.0096 | 0.0106 | 0.009% | 0.0105 | 0.0102 | 6.010 0.0003 | 3.38
Abarbance 00012 | 00011 | 00012 | 00008 | 00003 | 00004 | 00004 | 00013 fe | 050 |0oaza|00a15| 00028 | 00827 [ 004zt | 0.0az6 | 0.0813 | 0.0830 | 0.0821 | 0.0919 | 0.082 [ 0.0006| 1.33
00003 | 00015 | £.0019 | 00001 | 00002 | 00000 | 00003 | oooes 100 | 0.0830 | 0.0830 | 0.0847 | 0.0834 | 0.0832 | 0.0820 | 0.0830 | 0.0836 | 0.0837 | 0.0845 | 0.080 | 0.0008 | 0.92
0.0005 0017 H0019 -0.0007 0.0000 00007 0.0005 00005 0.20 |Q00TH | 00074 | 0,0078 | 0.0078 | QLOGTE | 0.0078 | 0.0077 | (L007E | 0,007 | 0.0077 [ 0008 | 0.0001 | 1.71
ob0os | o001 | 00000 | om006 | 00001 | ooois | oooos | oooo Pt | G.70 | 0027800273 00271 | 0.0267 | D.OZ70| 0.0264 | 0.0274 | 0.0273| 0.0269 | 0.0269 | 0027 | 0.0004 | L.A5
00003 | aoorl | Goao2 | 00001 | 00007 | 00008 | 00008 | 0.0002 150 | 0.0551 | 0.0508 | 0.0552 | 00553 | D.0547 | 00546 | 00598 | 0.0568 | 0.0569 | 0.0547 | 0,055 | 0.0008 | 0.66
P ey s ol e el s e .05 |0.0116] 0.0107| 0.0110 00103 | 00108 | 0.0108 | 0.0112| 0.0107 | 2.010% | 0.0108 ] .01 | 0,0003 | 3.15

Mn 030 [0/0650| 0.0699 | 0.0699 | 00651 | 0.0646 | 0.0646 | D.0649 | 0.0646 | 0.06%0 | 0.0648 | 0.065] 0.0003 | 0,48 |
0.0 | Q1963 ) elaes | 0.1459 | 0,04971 [ 01475 | 31474 | 01087 | 0.1473 | 0.1862 | 0.1068 | 0.147 | 0.0008 | 0.56
010 | 6.0095 | 0.0100 | 0,0096 | 0,013 | 00102 | 0.0094 | 00100 | 00095 | 0.0097 | 0,006 | 0.010] 0,0003 | 3.04 |
Wi [ 050 |0:0943 [ 0.0433| 0,013 0.0944 | 0.0950 | (.0437 | 0,004 | 0.0A37 | 0.0438 | 0.0634 | 0,094 | 0.0005 | 1.09
| 100 | 00812 | 0.0820 | 0.0634 | 0.0629 | D.0B1B | 0.0829 | 0.0831 | 0.0835 | 0.0816 | G.0619 | 0,082 | 0.0008 | 0:99 |

0.05 | 00374 | GoaTT | 0.0373 | 0.0377 | coaTa [ Q03T | 00373 | 00371 | 0037t | o0aTa [ 0037 | 0.0002| 0.61

00004 | 000IE | 00016 | -0.0004 | -0.0006 00008 | 00007 | C.O0OOT
00001 | 00018 | <0008 | 00013 | 00006 [ -0.0001 | Q0014 | 0.0006
00003 | 0007 | -00001 | 00001 | 00012 | -0.0004 | 00001 | 0002
00010 | 00018 | -00007 | 00003 | <0005 | 00002 0,001 0.0003
00004 | Q0019 | -0.0008 | 0000 | -0.0004 | DO0O3 | 00002 | 00008

’ ol cendi halidL il bl Ridad
MG | GO || S Whaot IR0 | e I, -t i ] s an | 030 | 01585 01993 | 0.1975 | 01992 0157 0.1968 | 0.1995 01995 | 0.1974 | 0:2000 | 0199 00005 | 07|
? 0.70 | DA027 | 04031 | 08019 | 0.6021 | 00023 | 03981 | 0.6092 | 04025 | 03993 | 0.39597 | 0.a02 | 0.001%| 0.48 T
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Request No, 25-67 / 0275 3/5 MTC, ACL. No. 358 / 67
3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
Elernant | Standard Value of #|  Reading Errar of b Errew of Uncertainty
(mg) () fmgA) (96} (e
oo 0.020 0.000 L1 2 0.005
Cd 030 G301 0000 Q11 40008
oToT 0.653 D013 185 + 0,008
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element | Stancard Vilue of RM|  Reading Ervot of Errex of 1
{medl (meA) (ma) (96) (/)
(1007 0108 0,004 348 + 0,009
Cr 0.3035 0297 0.006 211 +0M2
07071 0685 D025 319 & 0,023
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element | Standard Value of BM|  Reading Error-of M Erroe of Uncertainty |
{mg/lt tmgA) () {96) (gt}
0051 ouoar 0004 758 + 0,003
Cu 0303 0.296 D007 219 + 0009
of0d 0,698 0005 0.7 +0.020 A 4

'
Continue 4/5
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Request No. 25-67 / 0275 4/5 MTC. ACL. No. 358 / 67
3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.
Flemaent | Standard Value of BM|  Beading | Eror of Ermor of Uncertainty
(rmaA) (gt img/ll (%0} {me/ly
0100 0104 0.005 4.60 + 0,014
Fe 0.500 0487 -00HE 155 + 0016
1006 0968 -0.038 a75 + 0029
3,5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM|  Reading Errar af Error of L
(g1} (mgA} {rrgl) (%) (ma/)
0201 o202 o001 034 + 00a
Fb 0704 Ty o012 L73 + 0u030
1513 1459 0054 357 + 0.061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Vatoe of AM|  Reading Error of Emor of Uncertainty
{me) imgA) (remA) 1) {me)
0.0505 0,050 0.000 083 + 0005
Mni 0.3031 0.306 0.003 112 + 0007
07023 BrE) -0.004 062 = 0014 Wrs

?Y
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Request No. 25-67 / 0275 5/5 MTC. ACL. No, 358 / 67
3.7 Reading on wavelength- Mickel (Ni) at 232.0 nm.
Element | Stanclard Valwe of AM|  Reading Emor of Eirex of Uncertzinty
{mes} (gt {mg/T (%) g
o 0.0%8 -0.003 290 + 0013
Hi 0.508 0502 0006 116 + 0018
102 0962 -0.051 502 +0.032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM|  Reading Errer of Error of
(rng) {mg/lh (meA) (3] (maa)
0.050 0045 -0.005 238 + 0013
Zn o303 o3 021 T.04 + 0013
o707 0675 032 252 + 0019

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factes of 2 (k= 2)

which gives a level of confidence of approsdmately 955

Calibrated by A+|Pq+

(Mr, Atipat Ratana) {Miss Suladda Deawtong)
Director of Analytical Chemistry Laboratory

Issued Date : 11 March 2024
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CrossLab

From Ingght 10 Ounceme

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

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

Delivered by nighly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned dewntime
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 s provided for your records

Revaion: ADL Issued 21 Januery 2022
Document Nurriber GA014-40075
0 Agilent Technolagies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSSLab

From nsight 1o Dulzome

Introduction

Customer Information
« Custorners should provide all necessary operating supplies upon request of the engineer.

= A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged 1o observe the servica representative

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

» | asystern 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.

»  For customers using HF applications, the instrument should be retumed to its standard
aample introduction system

Revmion: A2 |ssusd: 21 Jaruary 2022
Document Number. GBJ14-50075
@ Agilert Techralogies Ine 2022

Agilent
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Agilent
Agilerit 5100, 5110 Preventive Maintenance Checkdist CrOSSLab

From Ireighe so Ouecame:

Service Engineer's Responsibilities

» Cantact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

«  Only select those pages that relate to the system or module being serviced.
s Complete emply fietds with the relevant information.
» Complete the relevant checkboxes in the checklist using either a “X" or tick mark *+~

» Check “Service not applicable” check boxes to Indicate services/tasks not delivered, as
appropriate

» Complete the Preventive Maintenance services in the most logical order relevant 1o the
individual system service in the order of the tasks listed.

s Complate the Service Review saction together with the customer,
»  Complete the fislds for page numbers at the foot of each selected page

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

« Ask the customer to sign the Service Verification section including the customer’s and your
signature,

Revision: A2, Issued 21 January 2012 -
Document Number: GAO14-30075 Daﬂé& orf"
© Agilent Techralogies, Inc 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSSLab

From lesighe i Outeome

Important Customer Web Links

« Toaccess Agilent University, visit hitp://www.agilent.comy/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 Agllent Resource Center web page, visit hitps.//www egllent com/en-

us/agllentresources. The following information topics are available:
Sarmple 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

apalications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https.//community. agllent.com/welcome

= Videos about specific preparation requirements for your instrument can be found by

searching the Agilent YouTube channel at littps:/fwww youtube corm/user/agilent

« Need to place a service call? Fiexinle Repalr Dptions | Agllent

Revison: AGZ (ssued: 21 January 2022 2 -
Documert Nurrher: GEO14-50075 paged ot 1 B B alt Agllel“
© Aglert Testnokges, Inc 2022 L
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Agllent 5100, 5170 Preventive Maintenance Checkist CrUSSLab

Finm Imsght 1o Oucome.

Instrument Maintenance

System Information

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

table.
Instrument System Name and ID = SN0 MDY (CP-0FD
Instrument System Site and Location Danided ?\W;\\aﬁ\ pad B sjunes Fihoy Con suliawt

List System Compenent Product Numbers List the Serial Numbers of each Component

1 G +osh T DI e00Y

2,

4

4

5

L3

e

a8

g,

ICP-0ES Configuration Table Circle the type or write in the typa if other

Metulizer Type Seasprayﬂwal | Other

Spray Chamber Cylonic Single Fass I@:hnc Dnu;le_ﬂa!s Other S Bl
Tatch Radial | Tther

Tarch Type One Frace [Semi Demountable)l Fully Demauntate | Other
Injector Diameter 2.4mm @ 1. 4mm | 0.8mm | Other

Injector Material Ceramic | Other

Revision A.02. susd 31 January 2072 C oAk
Dosument Murriber: GROT4-00075 PageLof L
© Aglent Technologies, Inc. 2022
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Agilent
Agllent 5100, 5170 Preventive Maintenance Checkist CrOSSLab

Fream lesight to Ostenmn

Preparation

Discuss any specific issues with the customer before starting.

Review the nstrument logbook for recorded problems and comments,

Save instrument control settings before starling the procedure.

Perform a general inspection of the system for cleanliness.

Check far proper installation of parts, assernblies, sensors etc.

Check system for required instailation of components and implementation of Service Notes
Check for required firmware/software updates and verify with customers if they wouid fike
thern installed.

For HF application systemns, if standard sample introduction system was not installed, ask the
customer to install it. wis

Agk he custormer Lo remove any samples from the ICP-DES sample introduction area, auto
sampler or around the ICP-0ES,

5 0 GEEEFEAER

Revizion: ADZ, lssued: 21 January 2022 B Th
Document Humber. GE014-5007E Paga 2of ¥
© Agilert Technaloghes, Ine. 2022
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Agilent
Agllert 5100, 57110 Preventive Maintenance Checklist C rO SS La b

From Iresght 1o Oucoms

SPS 3 Auto Sampler

feaf 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 outermost
cormers and rinse port, ensure that the probe is approximately centered In the vial

oonoo

SPS 4 Auto sampler

Iﬁ Service not applicable

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

Clean the auto sampler cover panels, if cover kit Is installed, with dormestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

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

Pump Tubing Replacerment. Replace peristaltic purnp tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the wasta/rinse bottles

Test using customers tray and move the sample probe to the sample vial 1, wash vial and
ringe port and ensure that the probe is centerad in the viel. If not use calibration wizard and
callbrate the position,

o o o oo

AVS 4, 6, 7 Advanced Valve System

E{ Service not applicable

O Replate valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high fiow purmp for signs of leaks

Revision: 402, Issued 21 January 2022 \
Document Number: GE014-50075 Dagec_bur_*
© Agfent Technaloges, Inc 2022
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From Iesighe b Deteama

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrument Performance test,
Record results in Instrument Performance Test Results Table — Pre-PM

Clean and inspect ICP-OES system

Iﬂ/ Look for any obvious external damage or problerns
IZ], Inspect water cooling hoses, gas lines and power cord for excessive wear or damage

@ Performa genaral internal Inspection of the system for excessive dust accumulation, clean if
necessary

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

& Record the instrurnent aperating conditions in the ICP-0ES Status Results Table
Replace the polychromator purge filter,

Replace the radial pre-optics window

Replace the axial pre-pptics window for SWDY and YDV instruments,

Check exhaust flow for the corect positive extraction at the exhaust duct to insure they meet
minimum specifications,

Replace air inlet dust filter
Replace high capacity alr inlst dust fiter element if instalied ¥17
Rermove and clean instrument water inlet filter

B0E EEEE

Agilent Water Recirculator

T Service not applicable

Eﬁ Drain cooling fluid and remove any particles from the chiller reservoir
& Remove, clean and reinstall water inlet metal mesh filter if prasent,
& Re fill with Agilent Cool Clear caoling fluid.

E{ Clean the cooling system Air filter and the condenser,

Ravigom A DL Issued: 11 January 2122 -
Diocument Nurmber. GAD14-90075 Page 1ol
@ aglert Technologies. ing, 2022
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From Insghit o Guicams.

ICP-OES adjustment

Pl Check position of Zn peak, adjust if required,

Bl check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration,

i Perform Instrument Calibration

Record Post-PM instrument performance

® Run Instrument Performanae test,
& Record results in Instrument Performance Test Results Table - Fost PM
# For systems using ICP Expert version 7.3 and above, run the following Instrument tests

Subsystern Communications Test
Alr Flow

Water Flow

Gas Flows

RF Generator

Camera Test

Optics Test

Nebulizer Test

EEEREREEE

& Record the result in the Instrument Test Results Table

Ravision A2, lssued 21 Jaruary 2022 3
Docurrent Number GEI14-21075 Page D ot ¥r
& Agient Techralcgies, In. 2022
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Agllent 5100, 5110 Preventive Maintenance Checklist

CrossLab

From Insight 10 Dutcoms

Restore Instrument

O Far HF applications, ask the customer to reinstall their sample introduction system. ¥ i

o Leave system in an idle state: on and purging.
Ef Guldance: If the PM service is performed prior to @ qualification service, then use the
qualification procedure as a guide for final instrument set up and checkout.

Service Review

i Attach available reportsiprintouts of all tests to this documentation.

@ Record the Preventive Malntenance service activity in the customer's records/lugbock.

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

IZj Update/raset instrument maintenance counters as appropriate

& Affix 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

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

Ef If the instrument firmware was updated, record the details of the changs in the Semoe
Engineer's Comments box Systemis in @ compliant environment may need additiconal

documentation,

Iﬁ Complate the Signature Page with both Service Engi and Ci igl
R - #.02, lg5ued 21 January 2022
Somument Nyrmber EB0TL900T5 page Wor 1

@ Agient Teshnologies, inc. 2022
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Frosm Ingight 1o Ouicome.

ICP-DES Status Results Table

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

Measuremant. Standby Mode Plasma On

Mains Voltage 244 41 VAC 276 %3\ VAC
Mg Ut 0.0%" A 0.105 A
Instrument Temperature 794 o 755 ©
RF Air Flow {sensor speed) a4 O Hz 90 Hz
Piasma Exhaust Temperatura Mo measurement E3.% C
Water Flow Oscillator Mo messuremant o m4 Limin
Water Fiow Detector (LY Limin o83 Lifrriny
Water Inlet Temperatune AT C w83 C
Palycheomatcr Tempisature 35.5 e ER ) <
CCD Tempersture — A0 i —im e
Thermal Stabilizer 50 ‘c 35.0 b+
Argon Supply Prassurs GaA%.Al kPa CLIE-E kPa
Purge Gas Supply Pressure* (&6 66 kPa LAz, A KPa
Option Gas Supply Pressure] - kPa - kPa
Maebulizer Flow Mo maazurement 0.30 Limin
Mebulizer Back Pressure No measurement n%, &3 kPa
Plzsma Gas Flow No measurement WY Limin
Auitiary Gas Flow Mo measurament 400 Lsmin
RF Bawer Mo messurement Y2047 w
BF Supply Current Mo measurement 1 %5% A
RF Supply Voltage Mo mEagsutement 04,473 L'

*1 If option installed

Revision: A2, lasued 21 Janusry 2022 G
Docurment Number G8D1440075 Fage 1Los 14
@ Agitent Techralogies, e 2072
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From Irsight te Dsioome

Test Results
I t Perfi Test Results Table
Mete: These measurements do not form part of any specification and are for reference only
Pre PM Sensitivity Check Post PM Sensitivity Check
Radial Axial * Radial Axlal*
201357 BBk 1800, % 2973 5 4104, 5 tacs. 9
Mn 257.610 nm SRER 4BAD.0 4521 130N % e
41356152 nm SBR o414 e *5 Y4
K 766491 nm SBR 6% 9.0 &5 453

* Axial result is not applicable for GBOT6AA, GBOT244 Radial View instruments.

Instrument Test Results Table

Mote: The Instrurnent Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystem Communications Test ?a oS
ki) fass
\Watter Flow ?3 55
Gas Fiows ?35 5
RF Generator ?;55
o Tout Pass
Optics Test ?955
Mabulizer test ;\"55

Revision. A0Z, issued: 21 January 2022 H
Decument Nuriser: GB114-90075 pagaTiar 1% 0 f':.
© Agilent Technalages, Inc. 2022
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Agilen 5100, 5110 Preventve Maintenance Chackiiat

From Iesigh: w0 Ounoms
Consumed PM Parts
Product or Model#  Quantity
Part Description Part Number where used consumed
i ) GEOICA GBOT1A
Axial Pre-Optic Window GaN 068014 GAQTAAIGEDIEA 3
Radial Pre-Optic Window GA010-66015 Al 1
h Agilent Watar

Agilent Cool Clear Coolant Flug 57990037 Badiroulator -
Purge Gas Filter GA0N0-60136 All il
Airinlet filter GA000-6E002 Al A
High Cagacity Alr Filer GA01-60189 Optional -
Ratar seal for &7 port valve for AVSEST G8434-60002 GB494A/GEASE -
Rotor seal for 4 part valve for AVS4 G8493-60002 Ga493a =
l]!lmnse snlution ta finse station 2 5mm id x GA410-B0722 spsa -
Barb connector 2,5mm-1.5mm 1D GaMno-amz4 SPs4 =

PVC wasta tubing Smmiod x Smm id, 2m GE410-B0722 SPS4 =
Additional Parts may be required from engineer's stock:

¥ ais drive bett 5410047500 SPE3 =

2 ‘ez drive best 5410047400 8Ps3 -
Peristaltic pomp tublng. PYC SolvaFlex, 3

bridged, 3710049000 SP54 -

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

A section Not Applicable

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

Revision A.02 lssuset 21 Jariary 2022 o
Document Number: GEI7 450075 pagelhar i
& Agilert Technolagies, Inc. 2022
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Agitant 5100, 5110 Praventive Maintenance Checklist

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish 1o note as part of performing the installation or other
iterns of interest for the customer, please write in this box.

CrossLab

From Insight to Deteoen

Service Verification

Sarvioe Requast Number
¢ouia3nes
Senvice Engineer Meme:
Favuzleoty 3
Sarvice Engineer Sigrature:

s <
Renashnon 2

T'otal numbef of pages in this document
e

umierit Number G8314-90075
& agler Technoiogies, Inc, 2022

Revigon A0Z lssued: 21 January 2022
D

Date Service Complated
O Yoy Joi4

Customer Name
F\fhom Onka

Customer Signature

™

f Pih (i3] Onmg

- Agilent
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Resolution Test Pass
Element Wavelangth  Specification  Width
M (174.213 nm) =040 6.98
A3 (188.980 nm) 2820 BT
C (193.027 nm) 51150 830
Mo (202.032 nm) <820 6.38
Cr {206.158 nm) 51340 898
Zn (213857 nm) =8.70 860
Pb (220.353 nm) 2950 7.09
Co (228815 nm) S17.20 11.67
Ba (230.424 nm) =540 720
Mn (257 810 nm) =13.30 843
Mn (280,568 nm) £20.30 141
Cr {267.716 nm) =11.00 B.04
Cu (324.754 nm) =25.00 18.97
Cu (327.395 nm) 51420 11.23
Sr (338,071 nm) =33.50 24.30
Ba (455.403 nm) =44.00 3347
5r (460,732 nm} =36.00 1723
Ba (493.408 nm) = 36.00 25.37
Ba (614.171 nm) =42.00 2554

Ar (675.283 nmj) =74.00 56.51

K (766.481 nm) = B0.0O B5.86

L
Page2of4
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Report Summary
Instrument Mode!
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Testad By

Test Completed On

Agllent 51005110 VDV ICP-0ES
GB011A/GBO15A,

MY18030001
7.3.1.9507
3442

Pre Test_PM_Kanyakom S,

11/4/2024 9;19:10 AM

Result Summary
Subsystem Communications Test Skippad
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Cptics Test Skipped
Advanced Valve System Test Skipped
Resalution Test Pass
Sansitivity Test Fail
Precision Test Pasg
.
Page 1of4
'
enanslumuny
Sensitivity Test Fail
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188880 nm) =480 SRBR 1041 T8930 50.8
Se (198.026 nm) =410 SRBR 876 882.0 79.7
Zn {213.857 nm) = 14210 SRER 16008 41823.3 7420
Pb (220.353 nm) z46.0 SRER 1707 2432.0 174.9
M {257 610 nm) = 3518.0 SRER 39150 2847002 44200
Al (396.152 nm) =34 SBR 7 48454 6 55632
Ba (4593.408 nm) 2340 SBR 458 1966719.7 410038
K (766.481 nm) z18 SBR 57 99038.2 14687.7
Axial
Element Wavelength Specification  Method  Ratio Standard Blank
Az (188 580 nm) 2 208.0 SRBR 126.5 1488.8 118.0
Se (198.026 nm) = 158.0 SRBR 1120 177368 197.8
Zn (208,200 nen) = 2340 SRBR 485.0 6784.2 1997
Zn (213857 nm) =1743.0 SRER 22174 95597.6 1788.7
Cd {214.439 nm) =4227.0 SRER 1919.3 BB724.6 12354
Pb (220.353 nm) 23200 SRER 3326 79295 499.0
Mn (257 610 nm) 2 10625.0 SRER T452.2 891238.3 16811.7
Cr (267,716 nm) = 1048.0 SRBR 22546 129706.6 31509
Cu {324,754 nm) =19.0 SBR 269 280746.3 10407.5
Al (396.152 nm) =60 SBR 07 211320.2 1B005.0
Ba (493408 nm) =ELO SBR 483 69564604  138336.9
K (765,491 nm) 2240 SBR 281 13851802 479062
Page 3ef 4
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Report Summary
Instrument Model
Instrument I0

Instrument Serial Number

Tested Gy
Test Completed On

Agilent 5100/5110 VDV ICP-OES
GAO11A/GE0154

MY 18020001

7.3.1.8507

3442

Post Test_PM_Kanyakomn 5.
11/4/2024 11:07:24 AM

Precision Test T
Radial
Elament W Specih I
N Value % RSD
As (188,980 nm) <260 073
Se {195,028 nm) <280 0.95
Zn (213.857 nm) 5150 0.31
P (220.353 nm) 280 073
Mn (257 610 nm) <150 0.35
Al (396.152 nm) =150 038
Ba (493 408 nm) 5180 0.87
K (766.481 nm) =150 032
Azl
Element W, g if W 4
Value % RSD
As {188.980 nm) <150 121
Se (196.026 nm) <150 0.84
Zn (206.200 nm) 150 0.56
Zn (213,857 nm) =150 0.95
Cd (214.438 nm) =150 028
Pb (220,383 nm) <150 0.51
Mn (257,610 nm) 5150 ner
Cr (267.716 nm) 5150 022
Cu (324.754 nm) 5150 .24
Al (386,152 nm) 51.50 033
Ba (493408 nm) <150 00
K (766,491 nm) s150 085
Fagedof 4
'
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Resolution Test Pass
Element Wavelength Specification  Width
N (174,213 nm) <040 8.97
As (188.980 nm) =820 6.14
€ (193.027 nm) =11.50 833
Mo 1232, - =820 633
Cr (208,138 v = 1340 a.08
Zr (213,837 nm) 5870 6.70
Pb (22C.353 nm) 59.50 7.03
Co (228,615 nm) =17.20 11.72
Ba (230.424 nm) 59,40 7.32
bn (257 610 nm) s 13.30 044
Mn (260,568 nm) 220,30 14.21
Cr (267.718 nm) =11.00 7.94
Cu (324.754 nm) =25.00 18.98
G (327 385 nm) 514.20 11.27
Sr (338,071 nm) = 33.50 24.40
Ba (455402 nm} £44.00 3350
Sr (480,733 nm}) 3600 1731
Ba {493.408 nm) %36.00 2544
Ba (814.171 nm) 4200 2518
Ar (B75.283 nm) = 7400 55,15
K (768481 nm) %8000 65.66
Page 2of4
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Result Summary
Subsystam Communications Test Pass
Air Flow Test Skipped
el Skipped
Gas Flows Test
O e
Carmara Test Skipped
Oplics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test "
Precision Test rl
Pass
Subsystemn Communications Test Pass
Optics Test Pass
Radial HFocal
Intensity 3184054 7S
Wavelength  737.212 737.212
Page 10f4
'
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Seaciivity Test Fail
Radial
Element Wavelangth Spacification  Method  Ratio Standard Blank
As (188,930 nm) z46.0 SRBR 1308 a7a 504
Se (198.026 nm) 2410 SRER 106.0 8587 70.2
Zn (213857 nm) = 1421.0 SRER 4124.8 440377 1134
Pb (220,353 nm) =460 SRBR 207.2 25547 136.2
Mn (257.610 nm) = 3518.0 SRBR 13017.8 271848.8 434.7
(396,152 nm) 234 SBR 97 50615.5 4717.0
Ba (493.408 nm) z34.0 SBR 1337 2069203.0 153583
!‘.<. (766,481 nm) =18 SER 4.8 1001885 172355
Axial
Elemant Wavelength Specification  Method  Ratio Standard Biank
As {188.980 nm) =208.0 SRER 1748 1566.7 730
Se (196,026 nm) z159.0 SRER 167.0 1863.4 1102
Zn (205290 nm} =234.0 SRER 7408 BB36.0 831
Zn (13857 nm) = 17430 SRER B9E5.9 1015681 211.7
Cal (294,439 nm) 242270 SRBR 57H1.0 72852.8 1581
Pb (220253 nm} 23200 SRER 501.0 24643 2677
Mn {257 810 nim) 210625.0 SRER e 10066378 1044.0
Cr (267.716 nm) 2 1048.0 SRBR 4424 8B 132202.9 8808
Cu (324754 nm} z18.0 SBR 887 302807.8 43456
Al (386152 nm) =60 SBR 211 2187710 82823
Ba (493,408 nm) z2B0.0 SER 2508 71373808 283673
¥ (766481 nm) z240 SBR 453 14350506  31026.0

Page 3cof4
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Pracision Test

Report Summary

Instrument Mode| Agilent 5100/5110 VDV ICP-OES
Instrument 1D GE011AIGB015A

Instrument Serial Number MY 18050001

Software Version 7.3.1.9507

Firmware Version 3442

Tested By
Test Completed On

Result Summary

Subsystem Communications Test

Post Test_PM_Kanyakom 5.
1142024 11:30:15 AM

wnenslumuRy

Radial
Fement = Value % RSD
As (188,980 nm) =260 0.81
Se (196.026 nm) =260 0.58
Zn{213.857 nm) = 1.50 .22
Pi (220.353 nm) =260 0.37
M (257 610 nm) £150 027
Al (396,152 m) = 1.50 025
Ba (493408 nm} =150 0.53
K (766.451 nm) =150 015
Axial
S N Value % RSD
Az (188560 nm) =150 0.81
e (56023 <150 065
£n (206,200 > =150 0.79
#n (213,857 nm) S1.50 0.81
Cd (214,438 nm} $1.50 035
Fh (220,353 nm) 2150 033
i (257 610 nm) <150 1.02
Cr (267,716 nm) =150 0.3z
Cu (324.754 nm) £1.50 051
Al {396,152 nm) =150 0.37
'
Ela (492,408 nm) =150 0.68
K (766491 nm) =150 0.74
Page 4 of &
'
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=
Gas Flows Test P
Nebulizer Actual Flow  Back Augiliary Actual Flsw  Back
Target Flow Pressure Target Flow Frosviis
oo 070 154.65 2.00 2.00 110,02
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Bressiia Torget "
200 200 115,38 12,00 17.67 21.48
RF Generator Test ——
RF Power Supply Test Passed
RF Power Supply (V) 128,554
RF Oscillator Test Passed
RF Osciliator Frequancy 25 834
(MiHz)
Work Coll Current (A) 44 660
RF Power Supply Current (&) 1,595
Camera Test e
Integration Time  Standard Deviation  Status
{ms}
Elzctronic Offset Tast 1000 5228 Peatad
Dark Current Test OO0 1168 -
Array Test 5 P o
Linearity Test 0118 —
Page2of 2

Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Genarator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skippad
Resclution Test Skipped
Sensitivity Test Skipped
Pracision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass.
30% Air Flow (relative 5% Air Flow (relative
speed) spead)
15.00 19.00
Water Flow Test Pass
RF Water Flow({Limin)  Camara Water Flow Water Inlet Temperature
{Limin] (°C)
1.30 0.81 20.55
Page 1of 2
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Report Summary
Instrument Madel Agilent 5100/5110 VDV ICP-0ES
Instiumant (D GBO11A/GED15A
instiument Serial Number MY 18030001
Software Version 7.3.1.8507
Firmware Version 3442
Tested By change mirmer
Test Completed On 11/6/2024 10:35:26 AM
Result Summary
Subsystern Communications Test Skipped
Alf Flow Test Skipped
\atar Flow Test Skippad
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Page 1 of 4
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o Sensitivity Test Pass
Resolution Test Pass
Radial
Element Wavelangth Specification  Width S
N (174,213 fim) 5040 678 Element Wavelength Specification  Mathod — Ratio Standard Blank
As (188,980 nm) =820 5.80 As (188,980 nm) 2480 SRBR 1105 868.9 543
C (193.027 nm) 1150 815 Se (196,028 nm) =410 SRER 883 934.7 913
Mo (202.032 nm) €820 5.80 Zn (213.857 nm) 214210 SRER 35354 44017.7 153.9
Cr (206158 nm} 1340 .85 Pb (220,353 nrm) 2460 SRER 1845 24923 159.8
VG T ) il Mn {257.610 nm) 23518.0 SRER 110086 2435953 5038
| nm, ! | B
P (220,253 nm) =9.50 651
Co (228615 nm) s17.30 1.7 Al (396 152 nm) 234 SBR 87 50274.4 51720
Ba (230.424 nim) 640 7.25 Ba (493.408 nm}) 2340 SBR 1245 19031841 15186.0
Mn (257,610 nm) £13.30 9.47 K (768.491 nm) =18 SBR 6.9 1100414 138912
Wn (260, 520, ;
In {260.568 nm) 20.30 14,50 Aol
Cr (267.718 nm) £11.00 7.0
Cu (324754 nm) £25.00 18,72 Element Wavelength  Specification  Method  Ratio Standard Blank
Cu (327.385 nm) £14.20 11.09 As (188,980 nm) 2208.0 SRBR 2533 3744.3 1983
Sr{338.071 nm) =33.50 25.39 Se (196,026 nm) 2 159.0 SRBR 2087 4189.7 72
B 455,900 n o fam 2n (206,200 nrm) 22340 SRER 9230 122823 {721
(ot 7o ) geom 185 Zn (213,857 217430 SRER 63983 15755 80
Ba (483 408 nm) £36.00 %574 " (213.857:nm) . e e L
Ba (614.171 nm) $43.00 2523 Cd (214.439 nm) 242270 SRBR  5080.2 908737 386.2
Ar (675.283 nm) < 74.00 58.92 Pb {220.353 nm) 23200 SRBR 3800 106411 6588
K (766481 nm) £ 80.00 63,18 Wn {257,610 nim) 2 10625.0 SRER 211804 SAS52BT 21536
Cr (267.716 nm) = 10480 SRBR 30841 1317876 18115
Cu {324.754 nm) =180 SBR 363 3014014 Bod29
Al (396,152 nm) 260 SER 108 2283595 192805
Ba (493,408 nm) 2600 SBR 1065 B4B04215 601228
K (786.491 nm) 2240 SBR 302 16398406 525821
[ Page 3 of 4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
Precision Test Pass CORPODRATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
i 534/4 PATTANAKASRN ROAD S04 18, SLANLUANG, SUANLLUANG BANGKDK 10250
Radial TEL 0-2717-3000-20 FAX.0-2715-0484
Element W peciicati L
Value % RSD
As (188,980 nm) <280 1.56
Se (196, <280 116 . N Cert. No.: 24TMBB4
" — Certificate of Calibration St Sk
Zn (213,857 nm) =150 0.50
Pb (220,353 nm) <260 074
Mn (257.610 nm) 5150 083 Equipment’s Incubator
Al (396,152 nm) =150 054
Manufacturer ; Bindar
Ba (493 408 nm) 5150 0.78
K (766,491 nm) <150 0.44 Model : KB 400
ol Serial No. : 20220000000391
Element l ificati \‘;al“e L ID No. UAE MIC.029/2565
As (188.980 nm) 150 o8 Submitted by : United Analyst and Engineering Consultant Ca.,Ltd,
Se (196.028 nm) =150 0.82 3 Sol Udomsuk 41, Sukhumvit Road,
Zn (206.200 nm) £1.50 035 Bangchak, Fheakhanong,
Bangkok 10260
Zn (213.857 nm) =150 0.3¢ T Microbieiady Laberatar
Cd (214.439 nm) 5150 0.44
H 7 June 2024
Po (220.353 nm <180 0.48 Recelved Order : 4
/ : Calibration Date : OF June 2024
Mn (257 610 nm) =150 0.83 Amblent Temparature : (26+10)°C
Cr (267,716 nm) S 150 0.53 Relative Humidity : {50£30)%
Cu (324.754 nm) $150 068 Calibrated by : Tawatchal Pama
A (396,152 nim) 2150 0.56 ‘K }\ (}_
Ba (483,408 nim) 150 129 SnoroyndBpy cel
K (786.481 nm) €150 074 Approved Signatory
{ ) Ponpan Paipim
() Suwit Imjai
{4 ) Kunchit Promprat
Issue Date : 11 June 2024
The Uncertainties are for a confidence probability of approsi ly 95%
Thia cestiticats mey not be reproduced other than in full, escapt with the prior writlen
| Approval of the hoad of Gorporate Servicas 3 | Eguipmant Calibration and Testing Sarvices
Page 4 of 4
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Equipment : Incubator Cert. No.: 24TMBB4
Condition As-Received :  LUsed lterm Page: 2of 3
Referance : 2406-01200C-2
Procedure Used :-
Lo were | using [ CP-0T02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which with Temp Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MY42001451 241044 TPA 17 Mar 2025

2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification is traceabils to the Intemational System of Unit.
Remark : TPA : Technology Promotion Association | Thailand - Japan |

Result of Calibration :- () Without Adjustmernt
Function of UUC* ; Temperature Source
Fresh air setting : Close
Finished
19
1/ 75
= 5 [AT Suppty { valt } 228 225
] a
1 3
g i
@
1 g i™ |s
; T /
T T Gl (=]
s " Dia;‘_ b

Prabe Instaliation Details ; Dimension of Chamber :

as 10 om D= .50 m
b= 10 om W= 0685 ‘m
¢= 10 com H= 2 S

Capacity = 0.38 m?

wnanslueauay

UAE FM.5.0.016-10MIE-SEP-2020

References Certificate Number. : 24TM884

Equipment : Incubator

Equipment : Incubsator Cert. No.: 24ThBa4
Condition As-Received : Used ltam Page: 3af3
Reference : 2406-01900C-2
Result of Calibration :- (") Withaut Adjustment
Function of UUC" : Temperatre Scurce
Fresh alr setting : Close
Calibration| UUC* | uUCT Temp Overall
Paint Setting | Reading stability uniformity  |Varlation| Factor
(*c) ey ie) (2°C) (e (¢ k
35.0 35.0 36.0 0028 0.28 0.53 2
Calibration {'C)
Paint Position
[4C) 1 | 2 | 3 ] 4 ] 8 [ & | 7 [ & Tojet)| (sc)
360 | 35317 [ 35.184 | 35142 | 35.064 | 35.008 | 35.003 | 34,804 | 34,826 | 35.056 0.30

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

Temperature stability : One-half of the greatest { difference of at any one sensar.
T 1 The i i of d at ary sensors and the measured

temparature at the reference location which are cbsarved at the same fime or at as close an observation time as

possible to ine the tamy pattern or within the chamber under steady-state conditions.
Overall : The Di of the and mi gt
UUG* :  Unit Under Calibration

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

The raported uncertainty of measurement was based on & standard uncertainty muitiplisd by a coverage
factor k, g 2 level of confid aof 85 %,

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

3: EQN CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-25 FAX.0-2719-8484

MSC-TIELTISITIS
CALIBRATION D801

Cert. No.: 24TMGE0
Page: 1of 3

Certificate of Calibration

Model : KB 400

Serial No.: 20220000000391
ID No. : UAE.MIC.029/2565
Manufacturer : Binder

Calibration Point : 35.0 °C
Unit Under Calibration Setting : 35.0 °C

1

4
[«
) 3
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Equipment ; Incubatar

Manufacturer : Memmert

Model : IPP 260

Serial No. ; VE16.0066

1D Mo, : LIAE MIC.032/2550

Submitted by : United Analyst and Engineering Consultant Co, Ltd.
3 Soi Udomsuk 41, Sukhumvyit Road,
Bangechak, Phrakhanong,
Bangkok 10280

Location : Microbiclogy Labaratary {302)

Received Order : 01 April 2024

Calibration Date : 02 - 03 April 2024

Ambient Temperature : (2610} °C

Relative Humidity : (50+30)%

Calibrated by :
Approved by :

{ ) Ponpan Paipim

(/) Suwit Imal
{ )} Kunchit Promprat

Issue Date :

The Uncartaintis

ara for a

Man Pattanapongpaiboon

fil

Approved Signatory

7 Aprl 2024

of

This certificats may not be reproduced ceher than in full, xceat with the prior written

Approval of the head of Corporate Services 3 : Equipment Calliration and Tesling Servicas.
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Equipment : Incubator Cert. No.: 24TMES0
Condition As-Received :  Used ltem Page: 2of3
Reference : 2404-00030C-2
Procedure Used :-

Calibration were conducted using o CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which with R Temp Datector { RTD ).

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY45023832 23LM122 TPA 26 Jul 2024
2. This certificate is valid anly to the item calibrated on date and place of calibration.
3. This i Is o the Ir Systam of Unit.

Remark : TPA : Technology Promaotion Association | Thailand - Japan )

Result of Calibration :- (" ) Without Adjustmant
Function of UUC" © Temperature Source
Environment during calibration
_ Beginning | Finished
Temp. ("C } 25 25

Fresh air setting : Close
{ REL Humnid. [ % | 57 54
2 AC Supply [ Volt ) 221 222

Ref. Std.
1D No.:
18-16RTO-01
18-16RTD-02
18-16RTD-05
18-16RTD-04
18-16RTD-05
18-16RTD-06
21-16RTD-07
18-16RTD-08
18-16RTD-08

Position :

|LRA-DN-\

Probe Installation Details - Dimension of Chamber :

o
'im\.lm

B= 50 com D= 050 m

b= 50 om W= 0B84 m

o= 50 om He [
Capacity = 028 m*

inanslueauay
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MEC-TISL-TIS 17026
CALIBRATION 0081

Calibration Certificate

Certificate No.: 2501624-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
K, 10260
Page 1of 3

Equipment: Water Bath
Manufacturer: MEMMERT
Model: WNE14
Serial No.: 14160606
1D No.: UAE.MIC.002/2560
Order No.: 2501624
Operation No.: 2501624-001
Date of Receipt: 10 February 2025
Date of Calibration: 10 February 2025
Calibrated by Mr.Worapoh Sooktong Approved by WU

Scentist [ Mr.Pheraphat Tuanjit ) (14'.. )

WE Manager, Division of Calibration Laboratary

Date of Issue: 18 February 2025 Responsible for the Technical Management Team
The i arefora of i 95 G,

This Certificate & issued in acoardance with tha conditions of sccreditstion granted by the Thal Leboratory Acoreditation scheme which
nas assessed the maasurement capability of the labaratory and @ traceabdity to recognized national standacds and to the unts of
measurement resized at the coresponding national swndards laboratory, This certificate may nal be réproduged other than in full except
with the priar written approval of the Natona! Food Institute.

F-C5-009 Revizion: 0 Date: 20-04-65

Equipment : Incubator Cert. No.: 24TMES0
Condition As-Received : Used ltem Page: 3of3
Reference : 2404-00030C-2
Result of Calibration :- [ *) Without Adjustment
Function of UUC* : Tamperature Source
Fresh air setting : Closs
Calibration | UUC* | Uuc Overall
Paint Setting | Reading stabllity Factor
1) (€| (c) (£°C) ey ('C) k
250 25.0 25.0 0.053 0.78 1.2 2
38.0 360 360 014 0.57 0.83 2
Callbration Measured Temperature | °C ) 1
Paint Pasition i
{°C) 1 2 3 4 5 B 7 8 |Siref)| (+C)
25.0 25,586 | 25310 | 26430 | 25412 | 24.347 | 24332 | 24313 | 24414 | 24875 0.30
36.0 35,843 | 35,985 | 35618 | 35701 | 36,230 | 36.260 | 36.2343 | 36.357 | 36.063 0.31

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

Temperatura stability : One-half of the greatest s of al any one sensar.
F 1 The of s at any sensors and the measured

temperature at the referenca location which are observed at the same time or &t as close an observafion time as

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

Overall : The Di of the i and i d i

UUC* : Uinit Under Calibration

Note © The reported uncertainty of measurement was included stability and excluded uniformity -

The reported uncerainty of measurement was based ona ek plled by a
factor k, providing a level of confidence of approximately 95 %,

-alo-
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Foundaon for e eing Dewsopment Mational Food nstue el
Focd kst Laboratory Servee Center eI

Calibration Report

Certificate No.: 2501624-001-01
Equipment: Water Bath
Model: WNEL4 Serial Mo, L416.0606
Resolution: 0.1 °C 10 No.: UAEMIC,D02/2560
Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Fage 3of 3
Calibration point: 445 °C
Ci result: et
Calibration | Temperature | Relative | Line Voltage
Condition ey |Humidity (S6)|  (Vait) ) & =
Min 57 52 2230 o . - | ol T - -
Max 26.3 65 225.0 il
Tablel : i of tiire Sunsar instaliatian Location
= L
4 = Measured Temperature (*C) @ Sensor No.
Calibration Paint (Sensor No.5 is REF) Uncertainty
ey #1 [ #2 [ #3 | #4 | #5 £ (°C)
H.5 2455 | 4445 | 44.48 | 447 | A48 0,18
Table 2 : Reporting of Ch Result
UUC™ Setting UUC* Reading [°C) ity iformil Overall Variati
() MIN_ | MAX | Average *('C) 'c) (c)
345 445 | a5 | 445 0.082 0.070 0,79

Note  The guoted uncertainty include " Sxability ¥ and * Loading effect { 200 of Temp Uniformity)”

UUC* = Unit Under Calibration

Stahility = One-half of the greatest masmum difference of megsured temperatures &t any one sensors,

For at least half an hour afer reaching steady state
Uniformity = The difference of red at any sensors and the measured
temperature at the reference cabon which are cbserved at the same time.
Cwerall Variaton = The difference of the maximum and minimurm measwred temperatures througout abservation time.
The report uncertainty of measurement was based on standard uncertainty multiphed by coverage factor k= 2,
providing a level of confidence of approximately 95 %,
st B memeremns,

F-C5-012 Revision; 01 Date: 20-04-65
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Fred Indushial |Laboratory Serace Certor S S
Calibration Report
Certificata No.: 2501624-001-01
Equipment: \Water Bath
Model; WNE14 Serial Ne.: L416.0606
Resolution; 0.1 °C 10 Now:  UWAE MIC 00272560
Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Page 20 3
Location: 302 Micrablokogy Laboratnry, UNITED ANALYST AND ERGINEERING CONSULTANT 00.LTD,
Environment Condition; Ambient Temperature { 26 £ 1 ) °C
Relative Humidity (59 = 7 ) %
Line Voltage [ 224 £ 1) Vot

Condition of this results of Calibration:

1. This instrument was calibrated by insert 5 standard thermometer into its liquid bath and calibration according to W-TE-011
based on ASTM E715-80 {2022): Standard Specification for Gravity-Convedtion and Forced-Circulation Water Baths.
- The temperature scale wsed is TS5 - 90,
- All data show below were final values and the initial data may be obtained upon reguest.

2. Reference Standard Instrument ;

Madel Serial No./ID No. | Certificate No.| Due Date Threugh
Digal with Hazan Wysanaaond 2 NATIONAL FOOD
TE 670478-01 3-May-25
sensor ATD HATHE01-509 | CHE301-308 " i INSTETUTE

3, This cartificate is traceable to International System of Units {51 Units),
4. This certificate was certified only for the instrument we calibrated.
5. This result of callbration was found accurate as shown on date and place of calibration anly.
6. Condition of Callbrated Item ; Good
LK Description:
Time of Record 1 Hour 3 Mirwte At 445 °C

7. Result of Cakbration : Without adjustment "
Aster adjustment W

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for ndusmal Developrrent Matonal Food icshh ee il
P rrsnal Labaratory Sevice Cerver ERTARHIN
Calibration Report
Certificate No.: 2501624-002-01
Equipment: Water Bath
Model:  WHE14 Serial No.: L416.0612
Resolution: 0.1 °C 1DNe.:  WWAE.MIC.003/2560
Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Page 3 af 3
Calibration peint: 445 °C
C result: ToR VIEW SIDE VIEW
Calibeation | Temperature Ralative Line Yoltage |
Condition ey Humidity (%) [Wolt} | -
Min 10 52 2230 |4 T L
Max 25.0 65 2250 H

Semor Instaliation Lowtion

Tablel : Reporting of Temperature

_ x Measured Temperature (°C) @ Sensor No.
Callbration Paint (Sensor No.5 is REF) Uncertainty
c) #1 | #31 | #3 | #a | #5 £ (°Q)
445 44.45 | 44.52 [ 44.47 | a448 | 4445 0.20

Table 2 : Reporting of Characterization Result

A,
FEAMNESUITRILN0STaarn ITLa s
AUELE sHaU N Saes mnssUa NS

Frarddation for incusinal Oevelopment Manerd Food rethe il

Food ndusina Labaratory Sewce Cerer e ST

S
il

i

i

G N

Calibration Certificate

Certificate No.: 2501624-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
kok 10260
Page1of3

Equipment: Water Bath
Manufacturer: MEMMERT
Model: WNE14
Serial No.: L416,0612
ID No.: UAE.MIC.003/ 2560
Order No.: 2501624
Operation No.: 2501624-002
Date of Receipt: 10 February 2025
Date of Calibration: 10 February 2025
Calibrated by Mr.Worapab Socktong Approved by =

Sciantist { Mr.PHEraphat Tuaniit ) (—gﬁ,)

WB Manager, Division of Calibration Laboratory

Date of Issue: 18 Fabruary 2025 Responsible for the Technical Management Team
The are for a ifity of 95 Y.

This Certficate is issued in sccondance with the conddions of accreditation granted by the Thei- Labaratory Accreditation stheme which
has mssessed the meesrement capabilty of the lsborstory and (ts fracesbility to recognized national standards sad to the units of

realized at the natignal standarcs laboratory. Ths cenificate may not be reproduced other than in ful exceat
with the prior writtan approval of the National Facd Institute.

LS008 Feision; O Tta; 20.04-65
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Foundation for indusinal Development National Food msanuie
Food ndustna Laboratory Serice Cevter

Calibration Report

ULIC* Setting uuC* Reading (°C) i iformi Overall Variation
(°C) MIN MAX | Average (') (&) rc)
445 4 | @5 | w5 0.081 0.077 0.23

Mote  The quoted uncertainty include " Stability ¥ and * Loadng effect (20% of Temp Uniformity)"
UUC® = Unit Under Calbration
Stability = Cne-haf of the greatest maximum dfference of measured bemperatures at any one 5ensars,
for &t heast hait an hour after reaching steady’ state,
Unifcrmity = The maxemum dfference of measured temperatures at any sensors and the measuned
temperature at the referencs |ocation which are chserved at the Same tme.
Everall Vanation = The difference of the maimum and minimum measured termperatures throwgout ohservation tme.
The report uncertainty of measurement was based on standard uncertainty multiplied by nu? factor k=2,

providing a bevel of confidence of approximately 55 %.
weeereees End

F-C5-012 Ravision: 01 Date; 20-04-55

7 44 aemuw

Certificate No.: 2501624-002-01
Equipment: ‘Water Bath

Model: WHNEL4 Serfal No.: L416.0612

Resohution: 0.1 °C 10 NHo:  LIAEMIC.O03/2560

Mansfacturer: MEMMERT
Date of Calibration: 10 February 2025 Page2af 3
Location: 202 Microbiology Laborstary, UNITED ANALYST AND ERGINEERING CONSULTANT COLLTD,
Environment Condition: Ambient Temperature | 24 + 1 } %

Relative Humidity [ 59 =7 ) %

Line Voltage [ 224 & 1 ) Wolt

Condition of this results of Calibration:

1, This instrument was callbrated by insert 5 standard thermometer into its liquid bath and calibration according to W-TE-011
based on ASTM E715-80 (2022): Standard Specification for Gravity-Convection and Forced-Circulation Water Baths,
- The temperature scale used Is 1TS - 90,
- Al data show below were final values and the initial data may be cbtained upon reguest.

2. Reference Standard Instrument

Instrument Model Serial No./ID Mo. | Certificate No.| Due Date Through
49724 MY59002502
Digal et e TE 670478-01 4-May-25 mx;umsoaon
Sensor "D ATCHR306- 320 | CHAII6I10 :

3. This certificate is traceable to International Systemn of Units {51 Units)
4. This certificate was certified only for the instrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
LU Description:

Time of Record 1 Hour 9 Minute At 445 °C v
7. Result of Calibration ; Without adjustrment ’
After adjustment

19 Feb- 2025

F-C5-012 Revsion: 01 Date: 20-04-65
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Foundalicn for rdusiial Development Neronal Food rshiuee il NELTIS): Fourdahon for indsiiel Develepmert Mahona Food metne il
Food industnal Labaratary Sendce Cereer Dv“-lﬂlélr\.!lgN“%Bz? Food indusinal Laborafory Senice Center gﬁf;ﬂﬂgd%
Calibration Certificate Calibration Report
Certificate No.: 2402284-001-01 Certificate No.: 2402284-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: Biectronic Balance Manufacturer:  METTLER TOLEDS
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Madel: #5035 Resolution:  .001
F 10260 Serial Mo BIIF010311 1D Mo.: UAE T D0A/7553
Capacity: 610
Page 1ot 3 Date of Calibration: 2 fpri 2024 Fage 2af3
b fof { Amitent Tamps M35 ¢ 05 T felatve Humidty- EC BT Y
Equi ent: Efectronic Balance Place of Calibration: Labbaratery, UINITED ANALYST AND ENGINEERING CONSULTANT (D, LTD.
Condition of Equi Good Condition
Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO 1. Caltoramion Method: HF] Method W-MA-O01  In-House Method based on UKAS Lab 14 7019
2. Relerence Standards
Model: MS6035/01 Reference Standard  Mode| Serial Mo,  Calibrated By  Certificata No,  Due Date
Stancard Weight Class E2 1mg to 2009 BSISSTETL TS M23040535 B Agnl 2024
Serial No.: BOO7010311 Sandard Weight Tlass E2 5009 BHISEETE9E s M2I0405495 8 Agnil 2024
Instrument Model Serial No, Calibrated By  Certificate No. Rue Date
Thermo-Hyoro Meter G0H-H1 NFLETH 017/23 Quaity Retarr QR24-0344 & Fabwuary 2035
ID No.: .TOX.008/ 2553
UhE wl n f 3. Thes certification ® traceable 1o ST UNIT
4, Tris cortificats was fertfied enty for the instrument we calbrated.
Order No.: 2402284 5. This result of calirabion was faund Accurste a8 shewe on date and place of eatbeanon cely.
Calibration Results:
Operation No.: 2402284-001 1. Repeatability of Reading:
Date Of R&eipt: 2 Wl 2024 mrzl‘_\:e‘lul‘ (9] Standare Deviation of Reading tel
200 0.00000
. . 0 000018
Date of Calibration: 2 April 2024
2. Off-Center Error:
A miss of WO g whE planed and mived 10 vanous posfion on oan

Calibrated by mrJerawut Prapawuttipong

The Batancy reading abitaited & ghven in the table

Scientist -Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 Responsible for the Technical Managemaent Team //'.
i
The are for a p y of app B5%
This Certificate is issued in accordance with the congitions of sccreditation granted by the Thal Laboratory Accreditation Scheme 1 z k] ) {Memmum Diference)
which has assessed tho measurement capabaty of the Ehoratory and its tracesbility to recognized nationa! standards and 1o the ( y | ¢ . L J
urits of measurement realized at the corresponding national stendards laboratory, Thes certificate may not be reprodurced other E 2 L3 1 2 3 g
than in full except with the prior written approval of the National Food Institute, 200.000 193997 199999 199,995 i9ages | 300000 0033

F-C5-D05 Revision: 01 Date: 20-04-65

F-O5AH2 Revision: 01 Date: X0-09-65
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Fonclatian for otsinal Devetoprrent Manond Food Insire il It T
Inosmal shoratary Serdce Center gﬁnamor)noe-
Calibration Report
Certificate No.: 2402284-001-01
Equipment: Ewrwronic Balance Manufacturar:  METTLER TOLEDD
) A Ecuonmert - i i7 Balaree
Madel:  MSS0E5/01 Resolution: 0001 frreme— izt MEUEAD
Serial No.t B007010311 0 Mo.: UAE TOX, 0082553 T Do METON CU0EEE
Capacity: 420 walvales | Sordard vanw | swcrage Hewding o Corrazion urcertainty (U} Us|Dr| | skt 7ztal Enun € luagemard 1
Date of Calibration: 2 aoil 2024 Page3af 3 Total ke R
Calibration Results:  {Continued) i Ig! i [ 1y ] il i Pass fFaiit
Calibration Range:  0- 600 g © noc e o o L AE Joal s bl
Calibration Adjustment: Internal Calloration i o =] = e [ il ouks ok
3. Departure from Nominal Value: (13 BRI (41 o 000 By H 50 5] Fan
. Lt 19 [ L atE? il A rras
] L ik a0 [ acha wi a0 s
Rl e vy vim AuGE g L i ey Cefeinige Factt 5 & 0 area oun ok a0 acen oces pass
[ T [ g ) i 9 ) Lo} L+ g ) L] n 1 L e ok [ H (=] [ Fnss
Uniazd 10,0000 1,000 0.000 00082 100 m 200000 P [ [ 457 [ 1938 i
01 01000 B 0.000 000082 200 o o 5010 0Lk [ FY-ETE awn s Put
0 05000 50 000 0.00082 20 s 0ol B s sE0 LRy At bem o
1 10000 1,000 0000 0.00082 200 150 ] 51000 a0 acm (301 (171 []0) Feris
2 20000 2.000 0.000 0.00082 200 Fr 230000 IO LK Rl auslg [108 [ Fugs
& — Sl ion o it wn Rz AT ) Bl e [L500) L =9
b A 1 9 99% 07 ¥ [ 203} e Fass
18 10.0000 10,000 0000 0.00087 2.00 — — Py o o e i T s
F] 20,0000 20,000 0.000 000052 2.00 P prer Ty r.am Jue [ acue (23 Vs
50 50.0000 50,000 0000 0.00082 2.00 T T
100 1000001 10000 0000 0.00083 200 = o I T —
150 1500001 150000 000 0,00084 200 - - T T - _ _ o _ wﬂaqs‘luﬁ_wqu_ -
200 200.0002 200000 o.000 000085 200 - T T T
00 00,0002 299,939 2.001 00003 200
400 400.0001 359 658 0.002 000100 200
500 | 00,0001 433 857 0.003 Q0011 200
600 J 5000004 539,506 0.004 o001z 20

The 7EpOroe LACErinty of measurement was based on & stancard uncetEnty mulloked by 3 COVEBDE factce & , Dovidng 3

wyel of corferce of sparmmately 95 B ﬁ,

F-C5-012 Revsion: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2402281-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pageiof3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 808763
ID No.: UAE.MIC.026/2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
o/
Calibrated by mrJerawut Prapawuttipang  Approved by
Scientist { Mr.Pheraphat Tuanjit )
ger, Division of Calibration L
Date of Issue: 9 April 2024 ible for the i Team
The inties are for a ility of imately 95 %.

This Certficate = ssued in accordance with the condiions of accreditation granted by the Thal Lasboralory Accreditation scheme
which has assassed the measurement capability of the bboratory and its traceability to recognized nationat standards and to the units
of realired al the navans standards laboratory, Ths certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute

F-CS-009 Resdsen: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402281-001-01
Equipment: Autnclave
Moded: CL-40L Serigl Mo.:  BO8763
Resofuton; 0r ¢ ID No,: UAE. MIC.026/2563
Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 3 of 3
Calibration point: 15,0 aahd 121.0 °C ~ .
Calibration result:
Calibration | Tamperature | Relstive | Line Valtage
Conditian °a) uenidity {%)|  (Volt}
Min .4 486 20
Mex 255 621 230

Tablel : Reporting of
Measured Temperature (°C) @ Sensor No.
Calibration Point {Sensor No.2 is REF) Uncertainty
(°c) Std.# 1 Std.# 2 (Ref) Std.# 3 +[°C)
115.0 115.28 11535 115,38 0.64
1210 121.28 121.36 121.37 0.64

Table 2 : Reporting of Characterization Result

UUC* Setting UUC* Reading Stability Uniformity | Overall Variation|
[°c) Min (°C) | Max("C) |average ("c) MPa % (°C) °c) (")
115.0 115.0 115.1 115.0 0.08 0.19 0.13 048
121.0 121.0 1211 121.0 0.12 0.17 0.10 038

Note

The quoted ungestainty include " Stabifity * and " Loading effect { 20% of Unifarmity )"
uuc* = Unit Under Calédration

Stability = One-hall of the greatest i difference of d at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The i i of megsured at any sensors and the measured
temperatire at the reference location which are observed at the same time,
Owerall Vanation = The difference of the i and mimimurmn througout observation tme.
The report encertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing
a level of confidence of appraximately 95 %, /
......... [T P—

F-C5-012 Revron: 0F Date: 20-04-65
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Foundaion for hdusiial Development Mational Food irsshuie Bt i
Frod houstnd Laboratary Serdce Cerer EiasaTion
Calibration Report
Certificate No.: 2402281-001-01
Equipmant: Autoclave
Mosdeli CL-40L Serial No..  BOB7E3
Resalution: R 10 No.: UAE MIC.026/2563
Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 2af 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature { 25 = 1 ) °C
Relativie Hurmidity { S5 & T )%
Line Voltage { 225 £ 5 ) voi

Condition of this results of Calibration:

1. Thés instrument was calibrated by insert 3 standard temparature recorder with RTD into its autociave and calibration
pocording to W-TE-DI8 based on BS 2646-1(2021) : for lization in lab Design, construction, safety
and performance Spitification.
= The temperature scale vsed was based on T75 - 90 .
= All data show below were final values and the initial data may be obtained upon request,

2. Reference Standard Instrument :
Instrument Model Serial No, | Certificate No,| Due Date Through
HWTempl40-2 R54518 TE 660383-01 B April 2024 MR.{;M]_:.UEI’OGD
Digtal Thermormeter with RTD - = ,
(Data L 0y HiTemp140-2 525601 TE 67003301 9 Novernber 2024 | MADGETECH INC.
HiTemp14{-2 525602 TE 670034-01 9 November 2024 | MADGETECH INC.

3. This certficate is traceable to Intérnational System of Uinits (ST Units),
4. This certificate was certified only for the instrument we calibrated
5. This result of calibraton was found accurate as shown on date and place of calibration only,
& This standard does not apply to sterilzers or dismfectors used for medical, dental, pharmaceutical
7. Condition of Calibrated @em @ Good

UUC Description :  Setting program function sterllization :  STERILIZE/NORMAL

Time of sterlization 15 Minute At 1150 aand 121.0 °C

&, Result of Calibration Witheut adjustment
After adjustment

F-CS-017 Revsion: 0F Date: 20-0455

DQE Serviees Co. Lid.
bae Seryvices 2ol Lupmo-Wanghin 55, Ludpra-Wanghin R, Ladpruo, Ladpro, Bungkok 1230

Phoe ; +66 (012 338 2054, Email : dgeservicesinfoi@zmail com WOC-TIRLTE TR
AT $434

CERTIFICATE OF CALIBRATION

Certificate No. ;. SP25-019 Page 1of5

Customer :  United Analyst und Engineering Consultant Co..Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Suk} it Road, Bangehak, Phrak Bangkok 10260

Location of calibration :  Instrument room (207)

Equipment :  UV-Vis Spectrophotometer

Manuf: er:  Agilent Technol

Model :  Cary 60

Serial No.: MY 15410009

ID No.: UAEWAT.020/2558
Received Date: 26 May 2025
Calibration Date : 26 May 2025
Issue Date : 29 May 2025

Condition Instrument :  Good

Calibrated by : ] L) Ny Approved by : ofa i o

{ Mr.Tanawut Rittidach |

{ Ms.Chonticha Sangngem )

Technical Manager Quality Mannger
RL in applied anly to and wes o
Th capability of the Isborulory and its il i i o the unit of realied af th
nativnnl standards Inboratory. This cenificate moy not be reproduced other thas in Tl sacep for writlen l af the DQE Servi . Lad,

1onsn lnugu
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DQE Services Co. Lid.
DQE Services 32 Sol Ladpro-Wanghin 55, Ladprac-Wanghin Rl Ladprao, Ladprao, Bangkok 10230

Phone @ +66 ()2 538 2034, Email : dgeservicesinfod@gmail.com forecsrbiuind

REPORT OF CALIBRATION

Certificate No.:  SP25-019 Page 2of5
Environment Condition :  Ambient Temperature 25 + 5 ‘¢
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :
Material Serial No. Certificate No. Due date
Abgobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 20235
Wavelength Standard set 25758 115665 25 October 2025
Traceability : This certification is ble to the | 1 System of Unit maintained at National -

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

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 60 nm/min

Sean Interval of UUC : 0,15 nm.

Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1 nm.

mnm'fldmgﬂy

02 ROV 171102021

DOE Services Co, Lid,

32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpreo, Bungkok 10230

DQE Services

S

Phone - +66 (0)2 538 2054, Email : dgeservicesinfoi@igmail com g g

REPORT OF CALIBRATION

Certificate No. : SP25-019 Page 40f 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.} (Abs) (Abs) (Abs) {Abs) k
55 0.0000 0.0000 0.0000 0.0050 2.00
0.7469 0.7488 -0.0019 0.0063 2.00
5 0.0000 0.0000 0.0000 (L0050 2.00
0.8674 0.8663 0.0011 0.0067 2.00
413 0.0000 0.0000 0.0000 L0050 2.00
0.2919 10,2902 00017 0.,0052 2.00
440 0.0000 0.0000 0.0000 0.0050 2.00
0.6430 0.6428 0.0002 0.0063 2.00
ronens Limugu
M- RO L1202

DOE Services Co.Ltd.
DQE Seryvices 250 Ludproo-Wanghin 53, Ladprao-Wanghin Rd. Ladprao, Ladprao. Baagkot: 10230
Phane : +66 {112 538 2054, Email : dgeservicesinfo@gmail.com mﬂwx
REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Waveleagth CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.} {Abs) Als) (Abs) {Abs) K
0.0000 00000 0.0000 0.0028 2.00
420 0.5780 0.5739 0.0041 0.0031 2,00
10484 1.0430 (L0054 0.0029 2.00
2.1876 21876 (L0000 0.0084 2.00
0.0000 0,0000 (.0000 0.0028 2.00
PP, 0.5595 0.3581 00014 0.0034 200
1.0239 1.0219 0.0020 0.0035 2,00
2.1230 2.1207 0.0023 00085 2.00
0.0000 0.0000 0.0000 0.0028 2.00
A 0.5230 0.5190 (L0040 0.0029 2.00
0.9633 0.89609 0.0024 0.002% 2.00
1.9753 1.9719 0.0034 0.0079 2.00
0.0000 0.0000 00000 0.0028 2.00
S5 0.5181 0.5161 0.0020 00031 2.00
’ 1.0002 0.9979 0.0023 0.0033 2.00
1.9973 2,0021 -0.0048 0.0102 2.00
0.0000 0.0000 0.0000 0.0028 2.00
—_ 0.5517 0.5503 0.0014 0.0030 2.00
1.0803 1.080% -0.0005 00031 2.00
2.0373 2.0324 0.0049 0.0105 2.00
0.0000 0.0000 0.0000 0.0028 2.00
s 0.5591 0.5583 00008 00031 2.00
1.0518 1.0513 0.0005 0.0030 2.00
19274 1.9281 -0.0007 0.0102 2.00
tena T il
PM-T08-U2 RO 11122021
DOE Services Co, Lid.
" 3280l Wi in 55, ruo-Wanghin Bd., Ladprse, Ladpron, B 1023
DQE Services | aufprun-Wangh Ludp ngh ipea, Ladpran, Bungiok
Phone : +66 (012 538 2054, Email - dgeservicesinfioigmail. com e s gz
REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 5of 5

Wavelength Accuracy :

CRMs Values UTIC Reading Correction Uncertainty Coverage factor
(nm.) (nm.} (mm.} (mm.) k
41712 242.0 028 0.18 200
27945 279.5 -0.05 .18 200
287.81 2876 021 0.18 2,00
334.06 3358 0.26 0.18 2,00
360.93 360.5 043 0.18 200
418.59 4179 0.69 018 2.00
44594 4454 054 0.18 200
453.66 453.2 046 0.18 200
460.02 459.6 042 0.18 2,00
53659 536.5 008 .18 200
637.98 638.5 -0.52 .18 200
431.38 430.7 D68 018 200
472.50 4723 0.20 0.18 2.00
513.47 51335 -0.03 0.18 2.00
528.88 528.9 0,02 0.18 2.00
573.17 5738 -0.63 0.18 2.00
585.35 585.2 015 020 2,00
654.40 685.1 -0.70 018 2.00
T40.72 7411 -0.38 0.20 2.00
748.55 7489 -035 0.18 2.00
E07.03 80T 007 0.18 2.00
879.28 £79.1 0.18 0.18 2.00

Remurk : - - UUC = Unit Undes Calinracion

= N/A = Not Avaiable

= The restslt expanded uncettainty of mensurement U is sttod as the standard unceralaty of messursmen multiplied by the eovengs facor

which for & sormal distributis s oy ility of L e

- End of Certificate -

1onan3 limuau

FM-TORAI2 ROV 11072021



DQE Services Co,,Lid,
DQE Services %o LadpreWanghin S5, Ladpran-Wanghin R, Ladpeso, Ladgeso, Bunghok 16230

Phane ; +66 (12 538 2054, Email : dgeservicesnfoggmail.com icTumg 110

CERTIFICATE OF CALIBRATION
Certificate No.:  SP24-008 Page 1 of §
Customer :  United Analyst and Engineering Consuliant Co..Ltd, (Head Office)

Address : 3 Soi Ud k 41, Sukl it Road, Bangchak, Phrakt

Location of calibration :  Laboratory 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Model : U-1900

Serial No.:  2021-064

ID No.: UAEWAS.006/2552

Received Date : 16 January 2024
Calibration Date : 16 January 2024
Issue Date : 19 January 2024

Condition Instrument :  Good

Calibrated by : .]_1-1.} G\D_

{ Mr.Tanawut Rittidach )

Approved by : o 7 q}r{?
{ Ms, Chonthicha Sangngern |
Technical Manager Quality Manager

resall 10 the i it and was fbund

shown on date and place of alfteation oely,

1K G, Sty il S ity aind b dasalilng © [T :

labocatry, This o her than i fil] exceps with tbe prior wrines approval of the DQE Serviaes Ca., Lad.

wenenslairuny

FM-T08402 ROT 171172021

DH)E Services Co., Lt
$ Senﬂces 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 0)2 538 2054, Emuil : dgeservicesinfo@gmail. com e ey

REPORT OF CALIBRATION
Certificate No. :  SP24-008 Page 2of 5
Environment Condition :  Ambient Temperature 25 = 5 c
Relative humidity 535 +20 %RH

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

Certified Reference Materials :

Material Serial No. Certificate No, Due date
Absobance Standard set 25760 113663 25 October 2025
Absobance Standard set 25757 115638 25 October 2015
Wavelength Standard set 23806 115657 23 October 2025
Wavelength Standard set 25758 1156635 23 October 2025

Traceability : This cerlification is traceable to the International System of Unit maintained at National -

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

Spectral Band Width of UUC : 4.0  nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC @ 0.1 npm.

Resolution of UUC : P i 0,001 Abs.

Wavelength 0.1 nm

ienanslieuny

FM-TOE-02 ROT 171172020
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REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 3of 5 Certificate No. : SP24-008 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage fuctor
Photometric Accuracy :
(nm.) (Abs) (Abs) (Abs) (Abs) k
Wavelengih CRMs Values UUC Reading Correction Uncertainty Coverage factor 0.0000 0.000 0,0000 0.0050 2.00
(nm.} (Abs) {Abs) {Abs) (Abs) k 235 0.7469 0.748 -0.0011 0.0057 2.00
0.0000 0.000 0.0000 (L.0028 200 0.0000 0.000 0.0000 0.0050 200
0 0.5780 0.575 0.0030 0.0031 2,00 BT e s oigosi . %k
10484 1046 00024 0.0029 2.00 0.0000 0.000 0.0000 0.0050 200
21878 L185 00016 0080 2 " 0.2919 0.293 -0.0011 0.0051 2.00
00008 0.000 0.0000 0.0028 20 0.0000 0.000 0.0000 0.0050 200
- 0.5595 0358 0.0015 00034 200 s 0.6430 0.641 0.0020 0.0055 2.00
10239 1024 -0.0001 0.0035 2.00
2.1230 2121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5230 0.520 0.0030 0.0030 2.00
= 0.9633 0.961 0.0023 0.0029 2.00
1.9753 1975 0.0003 0.0070 2.00
0.0000 0000 0.0000 0.0028 2.00
sdin 05181 0516 0.0021 0.0031 2,00
10002 0.999 0.0012 0.0033 2,00
1.9973 1,944 (L0033 00084 200
0.0000 0,000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
e 1.OB03 1.080 0.0003 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 £.0000 0.0028 2.0
0.5591 0.558 0.0011 0.0031 2.00
s 10518 1.051 (L0008 0.0030 2.00
1.9274 1.923 00044 0.0079 y ' 2.00 N
tneTTtamIun wenaslumuny
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REPORT OF CALIBRATION
Certificate No, : SP24-008 Page Sof 5
Wavelength Accuracy :
CRMs Values | UUC Readi C i nty Coverage factor

(nm.) (nm.) (mm.) (nm.} k
241.54 2411 044 018 200
279.40 2739 0.50 i% 2.00
28RO 280 070 018 2.00
33422 3338 042 018 2.00
361.26 360.8 .46 018 200
41848 4182 .28 0.18 200
446.70 446.0 0.70 018 2.00
43320 453.1 (1R 11] 018 2.00
460,06 459.6 0.46 018 2.00
536.90 5364 0.50 0.18 2.080
637494 6376 0.34 w18 200
A40.74 440.1 064 0.18 2.00
47222 4720 0.22 018 200
51370 5135 0.20 018 2.00
528.72 5282 0.52 018 2.00
S74.60 5743 0.30 0.18 2.00
5B5.48 5850 0.48 0.20 2.00
654.63 6842 0,43 018 2.00
740,27 740.0 027 0.20 2.00
748.28 T4TE 048 0.18 2.00
80716 068 0.36 018 2.0
87070 £79.2 0.50 .18 2.00

Remark | - ULC = Unit Under Calinraten

= NiA = Nt Avaiable

- The resuh sxpanded iy U s stuted 5 th o uncertainty multiplacil by e woverag: facior &

which for & mormal destribution ity of 95

= * Inibcaries oon TISE acoredned

wnenlaimun
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- End of Certificate -

Certificate No, ; HIT-2417-0568

IRl

instruments
Page:2of 2
Condition of this calibration result:
R Standard I : This is traceable to the international unit of unit mainfained through:
Instruments Maodel Serial No. | Certiflcate No. Traceable
Data Acguisition Switch Unit 349704 MY44065265 | WK2307-164-| WHK Electric Co., Led.
Technology Promotion
Digital Thermo-Hygrometer HT-7715D ALOTIES 24H41
L Asspciation (Thailand-Tapan),
Calibration Result:
M Temg Source Accuracy for COD Reactor,
Capacity I Nominal Value Average Value Uncertainty of Measurement
(Vial) o) °c) #c)
25 Vial 150.0 1498 049
Unit:*C
(1a) (2A) (3A) (44} (54)
148,901 149.249 145,950 150.042 149,186
(1B} (2B} (3B} (4B} (58]

149,724 149,578 149,852 150,100 150,117

(4[] (2C) (3C) (4C) (3C)
145,863 148,794 150,233 149.847 149,977

(o 2D} (3D} 14D} 15D)
148,550 148 666 145958 146,744 149.81%

{1E) (2E) {3E) (4E} (5E)
150,044 | 149,869 145361 146,973 | 146654

Figure: Shows the location of the temperature source,

The report uncertwinty of measurement was based on a standard uncertainty multiplied by a coverage factor & = 2,

providing a level of confidence of approximately 95%

** End of certificate **

mStmments 410VHT-68 Soi ek 24, Rd., 5 i,

Hunykwang, Bangkok 10310 Tel: (-2541-4199 Fax- (25414198

HHHH m H ANNRA Hanna Instruments (Thailand) Ltd. ¢ &2 mlan

Certificate No. : HIT-2417-0568

Page:lof 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater
Meter Model : HIB39800-02 Serfal No. : 1147807
Tube Heater : 25 Vinl Capacity Resolution : 01°c
‘Temperature Range : (=10 to 160)°C Temperature of Reaction : 150°C
Manufactorer : Hanna [nstruments Made in Romania
Condition As-Received : Used Product Reference : RE240681
Ambient Temperature : s+ Relative Humidity : (50 % 15P%RH

Customer nume : United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260

Received date : 22 April 2024
Calibrate dute : 23 Apnl 2024
Tssue date : 25 April 2024

Calibrated Location : Hanna Instrements {Thailand) Lid.

Calibration P fure : This calil wis by usi

CP-4 by using certified reference standard instruments.

L

Calibrated by : d Mr. Pichit Petthong Approved by : ﬁf%(/
O Mr. Channarong Soinsk Mr. Anan Suwanchaisakul

Authorized Signatory

E’HP\NNA

L Indrumants
Al [ Thadand) | irmies

This certificate was certified only for the instrument we calibrated.
This rezult of calibration was found accurate on date and place of calibration only.

** This ixmﬁcatc muy not he reproduced other than in full, except with the prior writien **

approval of the head of Hanna Instrument (Thailand). 1

engrsluauey.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICGES 3 EQUIPMENT GALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN AOAD 50018, SUANLUANG, SUANLLIANG BANGXIH 10250 NEC-TIBITIBTFO2S

TEL.D-2717-3000-2% FAX0-2719-9484 CALIBRATION 0004
Certificate of Calibration CertNo.: 25CH261
Page.: 10f3
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HA0C0025
ID No. : UAE.EFM.117/2563(EFM.pH.07/63)
Condition As-Received: Used Item
Received Date : 25 February 2025
Calibration Date : 26 to 28 February 2025
Reference : 2502-0783WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Calibrated by : Warakomn Lerngagtrakul

H
Approved by : Sﬂuﬁ

Approved Signatory

() Chakrit Waewwanjua
() Ponpan Paipim
(\/) Saithip Meangmai

Issue Date : 28 February 2025
The are for a prabability of approximately 95%
Thi way ot e g ther than in full, except with the prior weilten
Approval ul'lhe hud 01 Corpurate Services 3 - Equipeent Calibration ard Testing Sesvices,

tanms‘l:imuqu



Cert.No.: 25CH261
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified i ‘The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement
Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
g PY (smV) k
pH mv mv pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HA0C0025 7.00 0.00 0.0 7.02 0.058 2.00
7.00 0.00 0.0 7.02 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00
'
enaslumuny

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

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

TEL, 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 24TW129
Page.: 1of 2

Certificate of Testing

Equipment : DO Meler

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HEIMO011

ID No. : UAE.EFM.017/2583 (EFM.DO.06/63)

Received Date :
Test Date :
Reference :

Submitted by :
Laboratory Condition :
Test Procedure :

Tested by :

Approved by :

{ ) Unnopphol Harachai
() Ponpan Paipim
/) Saithip Meangmai

Issue Date :

18 June 2024
19 June 2024
2406-0571WSC-3

United Analyst and Engineering Censultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25+5)°C

Humidity (50 +20)%

In - house method : CP-CHY

by Comparison Technique wilh Azide Modification Method

Walalak Sirithean

Suthy

Approved Signatory

20 June 2024

tenms‘l:imuqu

Cert.No.: 25CH261
Page.: 30f3
Calibration Results

Functi pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) () k
pH Electrode 4.007 4.01 178.4 0.0071 2.00
S/N.: Q9AG0214 6.999 7.00 41 0.0092 2.00
6.999 7.00 3.0 0.0095 2.00
10.010 10.01 -169.8 0.0092 2.00

Function : Temperature Measurement
(*) Without adjustment

This If was with Temp Probe;

- Model : 9652-10D

- Serial No. : Q9AG0214

Dimension of probe

- Length : 110 mm.

- Diameter : 16 mm.

- Immersion Depth : 80 mm.

Calibrati uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.002 15.0 -0.002 0.13 2.00
30.0 30.003 30.0 -0.003 0.13 2.00
45.0 45.002 44.9 -0.102 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

-o0o-

wonanslumuny

Cert.No.: 24TW129
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laberatory of Industrial Calibration Center, Technology Promotion Asscciation (Thailand-Japan).

Instruments Serial No. 1D No. Cerlificate No, Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 23MM405 16 July 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K0OH0035
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.10 8.10 0.0045

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced

other in full, without written approval of the laboratory

~olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Jlac-MRA
CGORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES NN
534/4 PATTANAKARN ROAD SOi 18, SUANLUANG, SUANLUANG BANGKOK 10250 :

3000-29 FAX0-2719-8484

TELO-271

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Valtage :

Calibrated by :

Approved by :
() Ponpan Paipim
() Suwit Imjai

(v/) Kunchit Promprat

Issue Date :

NSC-TISHTI817026
CALIBRATION 0008

Cert. No.; 24LM98
Page.: 1 of 2

DO Meter with Sensor

Horiba

LAQUA-DO210

HEOMOC11

UAE EFM.017/2563(EFM.DO.06/63)

United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkek 10260

TPA On Site Calibration Laboratory

18 June 2024
20 June 2024
(26+10)°C
(50430} %
(220222 )V

Warakorn Lerngagtrakul

}(\mcl\ad"

Appreved Signatory

24 June 2024

The ies are for a

probability of approxi 95%

This certificate may not be reproduced othor than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

Equipment :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
534/4 PATTANAKARN ACAD 50118, SUANLUANG, SUANLUIANG BANGKOK 10250
TEL.D-2717-3000-29 FAX0-2719-3484

Certificate of Calibration

Manufacturer :

Model :
Serial No. :
ID No.:

Condition As-Received:

Received Date :

Calibration Date :

Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(V/) Saithip Meangmai

Issue Date :

The

wnms‘l:imuqu

NBC-TIELTIBTFo2S
=1 008

Cert.No.: 25CH496
Page.: 1 0f 3

Conductivity Meter

YSI Environmental

Pro 30

18K100977

UAE.EFM.069/2562 (ENV.SCT.05/61)

Used Item

28 April 2025

29 April 2025

2504-0717WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 +2.5) °C

(50 £ 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by ison with temp e

Warakorn Lerngagtrakul

Approved Signatory

30 April 2025

probability of apy 5%

e thart in ull, sxcepd with the prioe wriften

Appeoval of the had

of Corpurate Ssrvices 3 - Equipment Calibratian and Tastng Sevices.

tanmi‘l:imuqu

Equipment : DO Meler with Sensor Cert. No.: 24LM98
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2406-0571WSC-4

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( [PRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 23112186 TPA 11 Oct 2024

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

Remark : TPA : Technology Promation Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.
This instrument was connected with temperatura sensor, S/N.: 9KOHQ035
s = -
uue Error Uncertainty Coverage

Point Depth Temperature Reading I Factor
(c) (mm ) c) (c) (e (£C) k
25.0 80 25.001 25.0 -0.001 0.16 2.00
30.0 80 30.003 30.0 -0.003 0.16 2.00
35.0 80 35.002 35.0 -0.002 0.16 2.00

UUC* : Unit Under Calibration

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

~000-

wnmi‘himuqu

Cert.No.: 25CH496

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. D No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
2) Ref. Std.Thermometer 4982054  110RC044 241757 14 July 2025

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1412.9 pSicm CPA Chem 1005307 15 June 2025
12.881 mS/cm CPA Chem 1005308 15 June 2025

- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results
Function : Conductivity Measurement

(*) After Adjustment at 1412.9 pS/cm

Conductivity Electrode Serial No.: 22E100218

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
1412.9 pS/cm 1406 puS/cm 1413 pS/cm 9.2 uS/cm 2.00
12.881 mS/cm 12.84 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00
Remark : - UUC* = Unit Under Calibration
'
enaslupunu




Cert.No.: 25CH496

Page.: 3 0of 3
Calibration Results
Function : Temperature Measurement
This equipment was connected with Temperature Probe;
- Model : PRO 30 COND-T
- Serial No. : 22E100218
Dimension of probe;
- Length : 8 mm
- Diameter : 2 mm
- Immersion Depth : 90 mm
Calibration Result : Without adjustment
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°c) (c) (°c) (°c) (x°C) k
15.0 15.003 15.0 -0.003 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
45.0 45.002 45.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 95 %.

-00o-

enaslumuRy

f_rmvida

mmHg
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***End of Canficate of Cx
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MNSC - TISI- TIS 1702
CALIBRATION D357

CERTIFICATE OF CALIBRATION

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMSHER

10 NUMBER

CONDITION AS-RECEIVED
CLSTOMER

RECEIVED DATE
MEASUIREMENT DATE
BSUE DATE

INMENTAL CONDITIONS
o1 im the [zbaratos

o]
nra

TASLILATION OF RESULTS:

THIS CERTIFICATE REPORT MAY HOT BE REFRODU

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

Certificate of Calibration Ce""'“':‘;f S

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.076/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 10 April 2024
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

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

Phrakhanong, Bangkok 10260

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

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

Con n of this result of calibration

1.Reference standards instruments :

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

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

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

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

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

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

8.This Certification is traceable to the i System of Unit maintail through:-

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

Calibrated by :  Suksan \pp ignate
Issue Date : 17 April 2024

y:
[ ]Phalinee Prabpaipal

[ 1Sura Suwannasri

[V/] Attapol Panurach

enaslupunu
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Cart.No.: 24P1250 =S
Page: 2 of 2 Certificate of Calibration

Cusbuimer Certifieute Na © 28-AFK-171
Result of calibreti Without adj Range : 0 inH:0 to 36 inH.0 '|
Function:- Pressure Measurement Scale Interval : 0.1inH:O ( The Second Estimate ) UINTTED ANALYST Al SULTANT OO [ TD Request Nu: Reg- 202415

Increasing Pressure W Sl Udomesiit 41, Sukhunsichi Road, T

UUC Indication
Applied Pressure  High-portside  Low-port side Ap Error Lt Uanber Calitwatian Uetalty

o 200 0.0, 20 %00 e il Tuem Ar Flow Meter

2.00 1.00 -1.00 2.00 0.00

4.00 2.00 2.00 4.00 0.00 Mamificturer Bat 175% o Woading

6.00 3.00 -3.00 6.00 0.00

8.00 4.00 -4.00 8.00 0.00 ) :

Semor Serial Number

10.00 5.05 -4.95 10.00 0.00

12.00 6.05 -5.95 12.00 0.00 n UVAFEEFM OIS 29 Tt el Skaiies - Lised
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The reported uncertainty of measurement was based on a standard uncertainty multiplied
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Certificate of Calibration

Custaner Certificate Mo ¢ 24

Request No & Reg-2023-)

Puge :

Calibration Envirenment and Details

Fumidaty S5 YR £ 15 %RH

Traceabilify This

uncortsimty:muliplied by the

Approved Hy - e

Issue Date :

nenslamuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES al
e

5344 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ;7=

TEL. 0-2717-3000-24 FAX. 0-2719-9484 b BT TEATE

CALIBRATION 0088

Certificate of Calibration Certificate No. : 24P1367

Page: 10f2
Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.152/2550

Condition As-Received: Used Item

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

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

Relative Humidity: -3
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was by direct i method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

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

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

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

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

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

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

-National Institute of Metrology Thailand (NIMT)

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

[ 1Sura Suwannasri
[v/] Attapol Panurach

enaslumuR

wnanslupuAn

Gert.No.: 24P1367
Page: 2of 2

Without adj Range : 960 hPa to 1030 hPa
Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )
Pressure
Applied Pressure (hPa) 957.13 [ 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35 | 1022.10 | 1032.61
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 2.87 1.23 -0.13 -0.56 -1.26 -1.35 -2.10 -2.61
D ing Pressure
Applied Pressure (hPa) 1032.61 | 1021.84 | 1010.88 | 1000.82 | 990.20 | 979.52 | 968.48 | 957.17
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 0.48 1.52 2.83

The uncertainty of measurement was * 0.25 hPa
* UUC = Unit Under Calibration

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration oA

Certificate No. :

—F
ﬁ.\\.-“r

MBCTHTEATE
CALUBRATION 006

24H758
e: 10f2

tion and Testing Services.

Equipment : Dial Thermo-Hygrometer

Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of

Model : = Corporate Services 3: Equipment Calibraf

Serial No.: -

ID No.: UAE.EMA2.013/2555

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 % 3 ) °C
Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H02 according to
with standard chilled mirror sensor for humidity function and i

Procedure used:

comparison
with standard

probe for

Condition of this result of calibration

1.Reference standards instruments :

function into humidity / temperature chamber.

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

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit j pp! g!

y:
Issue Date : 18 April 2024 [ ]Chakrit Waewwanjua
[v]Vipomn Tantiyawutti

[ 1Unnopphol Harachai

Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading Error
(°C) (%RH.) (%RH.) (%RH.)
25.0 40.1 46 59
25.0 60.0 61 1.0
25.0 80.0 70 -10.0
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc*
Temperature Reading Error
(C) (C) (C)
20.007 21.0 0.993
25.032 255 0.468
29.997 30.0 0.003
35.010 345 -0.510
40.019 39.0 -1.019

UUC* : Unit Under Calibration

Cert. No.: 24H758

Page.: 2 of 2

Uncertainty

of Measurement

(%R H.)
1.6
17
1.8

Uncertainty

of Measurement

#C)
072
072
072
072
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-
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MEI United Analyst and Engineering Consultant Co., Ltd. MEI United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Banghok 10260
oot Eoany s Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mail com s cunn Tel, 0 2763 2828 Fax 0 2763 2800 www com E-mail com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 11,2024 Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42C Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer:  Thermo Electron Corporation Serial Number : 0517512001 Manufacturer :  Thermo Scientific Serial Number : CM08130002
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Analyzer Display | .. o Analyzer . o
Reference Value (ppb) (ppb) Difference Error | Percent Error [% Error ] Reference Value (ppb) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 [Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 10L.7 170 1.67 167 Level 2 |20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 40.00% 200.0 200.7 0.70 035 0.35 Level 3 [40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 |60.00% 300.0 300.8 0.80 0.27 0.27 Lovel 4 160.00% 300.0 300.8 0.80 027 0.27
Level 5 [80.00% 400.0 200.0 0.00 0.00 0.00 Level 5 180.00% 200.0 200.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.52
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 oint Gas Test Chart Multi-Point Gas Test Chart]
450
3 ;gg o 5 40 <666
& g 350
g w : % =
& 250 H -
a 2 250
5 200 6= 2 200
Y g
R > £ 150
< & 100 16
50 < i
0 4= %
0 50 100 150 200 250 300 350 400 450 0 4%
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Reference value (ppb)
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United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260
iy Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail om
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
Tel 0 2763 2828 Fax 0 2763 2800 www.

com E-mail: om

MULTI-POINT GAS TEST REPORT

Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42C
Manufacturer : _Thermo Environmental Instruments  Serial Number : 42C- 67174-356
ndar ncentration Dil r i
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 1461
Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156

Expiration Date :

Nov 06,2026

Multi-point gas test data

' Calculate by
' 1 { e

Reference Value (ppb) Analy;:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zerc 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30
Level 3 40.00% 200. 200.7 .70 .35 .35
Level 4 60.00% 300. 300.9 .90 .30 .30
Level 5 80.00% 400. 400.0 .00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .33
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
450
— 400 4
5
g 30
Z 300
§' 250
S 200
S 10
£ 100 0.3
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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Test Date

MULTI-POINT GAS TEST REPORT

: Oct 17,2024

Equipment :
Manufacturer :

Gas Analyzer (NO2)
Thermo Environmental Instruments

Model : 42C

Serial Number :

42C-76412-383

Dil r i
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156

Expiration Date :

Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 .00 .00
Level 2 20.00% 100. 100.7 0.70 .7/ .70
Level 3 40.00% 200. 2013 1.30 . .65
Level 4 60.00% 300 300.9 0.90
Level 5 80.00% 400. 400.0 0.00 .
Remark : Measuring Range 500.0 ppb Average Difference (%.
:Acceptable Limit + 5%
450 Multi-Point Gas Test ChartI
_ 400 46
5
g 30
3T 300
g 250
s 200 -
§~ 150
=
£ 100 1667
50
0 457
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
7
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2= United Analyst and Engineering Consultant Co., Ltd.
4 Sol Udomsuk 41, Sukhumvit Ficad, Bangchak, Phrakhanong, Bangkok 10280
St Tel, 02763 2828 Fax 0 2763 2800 www com E-mail om
MULTI-POINT GAS TEST REPORT
Test Date : Sep 6,2024
Equipment : Gas Analyzer (SO2) Model : 43i
Thermo SCIENTIFIC Serial Number : 1201778111
n ncentration Di r i
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156

Expiration Date :

Nov 06,2026

Multi-point gas test data

ANA

LYTICAL EQUIPMENT

Last Multipol

I Instrumeont/hd

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 .00 .00 .00
Level 2 20.00% 100. 100.9 .90 .89 .89
Level 3 40.00% 200. 200.9 .90 4! 4!
Level 4 300. 300.7 .70 2. 2!
Level 5 400. 400.0 .00 .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (% 3.
:Acceptable Limit + 5%
450 Multi-Point Gas Test ChartI

= 400 46

s 350

3T 300

g 250

s 200

g 150

=

£ 100

50
0 457
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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ay United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260
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ay United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
iy ay Tal, 0 2763 2828 Fax 0 2763 2800 www

com E-mail: om

MULTI-POINT GAS TEST REPORT

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778112

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

Cylinder No. : EB0159156

Expiration Date : Nov 06,2026

Thermo SCIENTIFIC

146i
1180540071

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778113

Standard Gas Concentration Dilutor Detail

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

Methane (CHa) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100. 100.7 .70 .7 .7/ Level 2 20.00% 100. 100.3 .30 .3 .3
Level 3 40.00% 200. 200.9 .90 4! 4! Level 3 40.00% 200. 200.9 .90 4! 4!
Level 4 300. 300.9 .90 .3 .3 Level 4 300. 300.7 .70 2. 2.
Level 5 400. 400.0 .00 . .0 Level 5 80.00% 400. 400.0 .00 . .0
Remark : Measuring Range 500.0 ppb Average Difference (%, .2 Remark : Measuring Range 500.0 ppb Average Difference (%, .2
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 t Gas Test Chart 450 int Gas Test Chart
= 40 4 & 40 4
2 350 2 350
=3 =3
g 300 -5 g 300
g w0 g w0
s 20 0. s 20 0.
EY EY
g 10 g 100
50 50
o b o b
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
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A\ United Analyst and Engineering Consultant Co., Ltd. A“-gas
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260 i -
e Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mall om hika .
MULTI-POINT GAS TEST REPORT CERTIFICATE OF ANALYSIS
Test Date : June 19,2024 - TN o T
! Grade of Product: EPA PROTOCOL STANDARD
AIRLIG (THAILAND
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778116 1
Standard Gas Concentration Dilutor Detail N
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC E,'mp. Jul 08 2'03'
Nitric Oxide (NO) 46.77 PPM Model : 146i ey
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 - L =
Expiration Date : Nov 06,2026 ANALYTICAL RESULTS
Componant Requested Aciual Pr ol Total Ralative Assay
& Concentration Mathod Uneertainty
Multi-point gas test data 004 F o n
Reference Value (ppb) Analy::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200. 2013 1.3( .65 .65
Level 4 60.00% 300. 3017 1.7 .56 .56 }
Level 5 80.00% 400, 400.0 0.0 .00 .00 U tainty Expiration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) .34
:Acceptable Limit + 5%
- 185
450 Multi-Point Gas Test Chartl i
— 400 "
5
g 30
g 300 =
£ 20
5
E s ANALYTICAL EQUIPMENT
2 150 Anatytizal Principle
£ 100 i =
50 N
0 2 F
0 50 100 150 200 250 300 350 400 450
Reference value (ppb) L5
Calculate by Approve by
19.7....0une./...2024
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"» =" United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
oty sy s Tal, 0 2763 2828 Fax O 2763 2800 www, com E-mail Lcom

?\ E| United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Ricad, Bangchak, Phrakhanong, Banglok 10260
Tel, 0 2763 2828 Fax 0 2763 2800 www

com E-mail: Loom

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : 1180540074

MULTI-POINT GAS TEST REPORT

Test Date : June 14,2024
Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer :  Thermo Scientific Serial Number : 1180540069

s Gas C trati Dilutor Detail s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Analyzer - o) Analyzer Display | _. o
Reference Value (ppm) Display (ppm) Difference Error [Percent Error| [% Error ] Reference Value (ppm) (ppm) Difference Error | Percent Error [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0 Level 1 Zero 0.0 0.0 .0 0. 0.
Level 2 |20.00% 10.0 10.4 0.4 3.8 3.8 Level 2 20.00% 10. 10.9 .9 8. 8.
Level 3 |40.00% 20.0 20.8 0.8 3.8 3.8 Level 3 40.00% 20,/ 204 .4 2. 2.
Level 4 160.00% 30.0 30.5 0.5 1.6 1.6 Level 4 60.00% 30. 30.8 .8 2 2.
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0 Level 5 80.00% 40. 40.0 .0 X 0.
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.87 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.56
:Acceptable Limit + 5% tAcceptable Limit + 5%
Mult Gas Test Chart Multi-Point Gas Test Chart
50 50
E 40.0 g
s : g
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United Analyst and Engineering Consultant Co., Ltd. i?\ E| United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2600 www com E-mail Lcom - s Tal 0 2763 2828 Fax 0 2763 2800 www. com E-mail Lcom
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date :June 14,2024 Test Date :Jan 9,2025
Equipment : Gas Analyzer (CO) Model : APMA-370 Equipment : Gas Analyzer (CO) Model : APMA-370
H HORIBA Serial Number ; YN43AG7T H HORIBA Serial Number ; YRLHTB7G
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CH4) = PPM  Serial Number : 1180540071 Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB0159156 Cylinder No. : EB01159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppm) Analy::'r):l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 .0 .0
Level 2 20.00% 10.0 10.9 .9 .3 ..
Level 3 40.00% 20.0 20.5 .5 4 4
Level 4 60.00% 30.0 30.7 .7 .3 .3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.60
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50

E

£

g

H

a

)

2

<

0
0 50
Reference value (ppm)
" Calculate by Approve by

) 08,001,200,

el dUNGLT L. 2024

Page 1 of 1

enasluemuAy

Multi-point gas test data

Reference Value (ppm) Analy::'r):l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 . .0 .0
Level 2 20.00% 10.0 10.6 . .7 .7
Level 3 40.00% 20.0 20.5 . 4 4
Level 4 60.00% 30.0 30.8 . 2.6 2.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.14
:Acceptable Limit + 5%
Mult Gas Test Chart
50

E

£

g

&

a

k)

£

<

0
0 50
Reference value (ppm)

' Calculate by

Do) 2023,

Page 1 of 1
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvii, Bangas, Bingkok 10260 Tol, D§1-454-2604,0-2390-0469

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bungnn, Banghok 10260 Tel. 081-454-2804,0-2399-0465

Issued by - Calibrafion & Test Section - Meteorological Instrumenis Bureau

Date of bssue 19 Februnry, 2025 Certification No, 10625 The RESU“ Of caﬁbl"aﬁon
Page : 1 of 5 Certificniion No. 106/25
1% Fobruary, 2025 Poge © 2 of:5
Object | Wind Spsed & Wind Directon Dals Logger Smandard HOOK GAGE NGO 1425 TESTED ANEMOMETER
Ultrasonle Anemumeter | Presaure | Vacummm| Velocity Velaclty Clorreethon
Manufacturer : SCARLETITECH mivee iben 120 | iben 20 | mifpn miste mivee
100 - - - Lo (]
Typa ] Wl-21 ER IS = - * 0 iz
5.00 = . - 30 0.00
Mig Coda i Wirsless Recelvar 2Z05DRO1 14 T L - 4 70 o4
Wind Sensor 2208070114 o2 - = = 20 [LLFeS
Customer Uritsd Analyst and Engneanng Consultant Co, Lid Loz - - - 1LY 0oz
B1 Sai Udemsdk 41, Sukhumvil Foad, 13.0] = = = 130 ol
Bangchak, Prakanong, Bangiok 10260 15101 . . - 150 001
Calibration Condiion : Tempsrature 251 ®c  Bapmetrc Frassurs 10113 hPa 17.02 - - - 170 oz
Wm - = = w0 on
NATIONAL STANDARD WIND TUNNEL + Wingl Afgft Plotiing Baard
: Migromanometer Thaodor Frindrichs FOO14 Serlet Mo, 2310110 © HOOK GAGE NO 1425 Wane Angel Bench Siand Madal 18112
N,I:8.T, Test Reference Number T31/241460 : Saendedd Velocky at 20 - 30 misec Yourg Meteorolegical instruments
- Uirasonic Ansmome! Model DA-EST-3TV {sensor TR-20AM) WIND DIRETION TESTED WIND DIRECTION
Serial Number 1106730029 (sensor 120829556} o o
JAPAN QUALITY ASSURANCE CRGANIZATION Standard Vaiptlty 8t 020 misec a0 an
STANDARD THERMOMETER Theodor Friedrich : Dry No.B39084 Wel Mo, B389/94 15
listes, festo G405 Sarmal Ho DZS2A057 : Themmoschneider No. 315802 370
STANDARD BAROMETER : Digital Berometsr vassala Ty) Mo, V12200158

4
- 2000 |
./.7'%' bl W«é’iﬂ : Calibrated by : I'\’gl?ﬂa.TL
Callbruted by - Ma"r:l}mfak_ Sigpied (athortscdi Mt Warchargol Subrwat

Mr. Watcharapol Subiwnt Mr. Pisotd IHmsut =| ™
Meshanicul Engineer ' Sul-Stansiard L

Mechanical Enginier

~enansluruny

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banglok 10260 Tel, 081-454-1804,0-2309-459

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bungna, Banghok 10260 Tel, 081-454-2804,0-1395-0469

The Result of Calibration The Result of Calibration
Cerification No. 10625 Cerrification Mo, 106335
19 Februnry, 2035 Page s 3 of 5 19 Fehruary, 2025 Page : 4 of 5
Standard Barometer Tesind Buaromater Comaction Standard Barometer Tastod Baromptor Carrestion
Pressure Fressus ndar Pressura Pressurs mmiHg
WZ0E 101z Q.08 753,10 75 010
1res 1w 025 FEA.50 - 050
10z e 1013 0.08 758,75 180 025
10008 1o TarE3 58 037
1008, 87 100a TSETY THF 0z
101083 1010 (a3 75788 758 012
1011:38 won k) 758,60 758 060
1011.05 1084 oo 758,35 156 0,35
e 1w 28 TEAD -] 0Ia
101030 1010 030 757,78 [2-1] 021
100581 e 419 7ar 42 767 Gaz
1008.93 1009 £or TEGTH 757 0.2
100%35 1008 635 T57.07 TET oar
10609,89 1010 “4n 75748 75y Das
A0ET 1011 .43 TETOG 75O 0
101141 11 o041 T5E62 s .48
mzin 1012 a5t PEa 20 758 nz
1D0ETS 10 25 TSTaT THT 03T
10567 011 -055 TEEO6 TEB 06
T 1011 ot 768,50 758
Average Avorags

Calibruted by : H:“"‘F”"‘WT‘L
Mr, Watchuupal Subwse
Mechanionl Enginest

Calibratid by : }\Kﬁﬁ'rn:vfw

Mr. Watcharnpol Subwut
Mechanical Engineer

lﬂﬂﬂ'l'ihiﬂ‘]‘l.lqu I.ﬂﬂ'l'ﬂijﬂ'JUﬂll



INNOVATIVE INSTILMEST (ALIERATHON | AN

IS ATV PRSI AN L LTI AT I )

T LMMOET 1Y, ST S TON RTINS |1 TRRITRIN IANC] AT )

il b the A O

ANEITICAE, JAANEE PIRLSAML T FILARAS RO INE T G4 TIAT AN EL
— m——
TEL: w2 i fhie | FAS, SN coLmany Acmariny

THAI METEOROLOGICAL DEPARTMENT —

Certificate of Calibration

4353 Sulkchumyit, Bangne, Banghok 10260 Tel, 081-454-2604,0-2399-0469

Customer
Mame PUNITERANALYST AND ENGINEERING Certificate No © 24-ACT-0710
The Result of Calibration S e Hequist No © Iteq-2024-1027
Adidrinn + 81 Soi Udorezuk 41, Suklmyi Read, Bongehok, Prakanong,
Cerfiflention Mo, 10625 Burighok 10260
19 Febuiry, 2025 Poge : 5 of § Uit Under Catibation Detalls
Measurement jiem Acoustic Calibratos Class |
Standarnd Termperature Sensor Reading Manufaciurer SVANTEK Rmge = %4 . 1 14.dB 1000 He
Tamp Reaifing Comaction Mool T8V 35A |mstnamens Stanas © Lsed
i ‘e ‘c Seriil Numiber Tim
455 an (1] o LAEEFM.I052501
o % i Calibration Emvironment and Derais
1=5 " 04 Temperatise {2343°C)
Humudiry (50 = 20 %RH |

Barometric Pressure ALO13 1000 hPa )
Received Dig 8 May 2024
Calitsration Dute 17 Wiy 2024
Location of Colibration - LAR | Acousth:

Calitwration Procedure n-hinise method CP-ACT-2 baded on [EC 6094212007 Electroacoustics - Sound callbwatars

Heference Stundard Mudel Serinl Namber Traceahle Thue Calibiration
Sownd Calibeator SV 33A SHUY A1 My 2024
Coulibtiacs 29 4 i THE Multimeter 15 147768 NIMT 16 Junuary 1125
W& frerpel
Me, Watchuripol Subwat Traccuhility This providoes ility of o d natfonad stundard, and to the

Mechanical Engineer realizntion of the intermtional System of Linits (51,

Nt

Thie reported uncertinty is bosed on standard undertaimty multiplied b the Coverage Factor k=2, providing a level of confidence

approximirely 95 %,

Calibrated By e Approved By ¥
Mr, Noppadon  Lunngmrt M. Pucit Muthavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 17 Muy 2024

o AORRNTIIATUAN

FAA708-NCT/02 v 1 dikan Cutefl/R/23

s thwin st T cortificam vhell = e repessbaced exeen in Al

tenenslaumuny

NSOV ATIVE INSTRUMENT CALIMATION (AN INNCVATIVE INSTRUMENT CALIBRATION. AN

INAL I ATIVA INTIUNEERNL L | L0 REEAD R FIL L ERNUIN A TIVE ERSTHESIEST 100 110 EAD VI E

T B MITICH L% SO SLCTINAKESRN |1 ARV IS0 KATTL TN MR LT, )BTRS AKTIUS 1) TARID TN ARG K AESS,

ANRITAIE FUARE PR E SN T IR A TREVTRE T 10 THAT AN gL ] AMEIFIETE %0 UL L SARTLTT RARAR IIRCIN TN TS0 (HATL AN
.

i CALIMATON ARG

20T L

TR =211 W0 A o0 NLL 0 21 iS50 ] A ik TR

Fags 328 7

Certificate No | 24-ACT-070 Certificate of Calibration

Request No . Reg-2024-1027

Custsmar
Sonthd pressnre lival Culsratlan: Results s Withauh Adsissimend same LNITED ANALYST AN INGINEERING CONSULTANT COLLTD. Coentifieute Not 34500230
Calibration Range Without Adjustment (4B} i i) ity ptance limit Address 1 Soi Uorewuk 4. Sukluums it Reacl, Bamgchak, Prakamon; Bunghok Boguest N s Hlog: 20241440
(R Mewsured | Devinted value | Mensored | Deviated valive| (= dB) Class | { =dB} ]
D4 dB /KD He 9379 =021 = = w13 025 Uit Uneler Callbratisi Details
11448 1000 He 11384 11,16 - - 13 035 Mossrement iterm | Sommi Level Moter Mieraphone Clams | 1
Manudsirer Larsern Tlavia Micrmphime Mode] | 3TEA
1rd SN 2
Frequency of Sound pressure level g . it
— Serial Nursiher NS Presmiplifier Moded - PHMLAT2C
Calibration Runge Witlit I ¥ 1 bk
1 LIAE FFM. 150365 Preamplifier 94 671500
1Hz) Mesired (Ha) | Desviured value | Measwred (Hz) | Doviated value £ %) Class 1 { =%
Resclution 0l odn Indtrumien St : Lsoil
94 4B/ 1000 He 100000 wan = . (L (1]
Caliheation Envirenment usil Desails
114 A8 7000 He 100 101 (i - . il 70 :
Tenpenstane TR
Vumsdity SIEVRIE £ 20 %K1
Tutal Harmonic Distortion plus Noise of Sound pressore level (THDEN %) Darmmettic Presure 1013 Bt £ 10 fiPa
Calibrathin Range Witheat Adjustasent Fimit Ruceived [aie | Judy 20124
Hz) Mensured (%) Measured (%) 1+ %) Class 1{+ %) Cutinrated [Mje 10 July 2024
93 4B 1000 Ha 1% - At 15 Calinration Procedan: Ir-housg oo CP-5LMAI based on JEL 16723 1 2015 Ecirmooustis - Saund level motees - Part 3: Periedic 1ot
184 dit ¢ 1000 He 0.4 Al 15 Lastions of Calibrrics Lk Acousiy
Helerence Standard
Inatrimenl Weand Mindel N D alibeniian Trcwhifity
Note ¢
Stamilard Macenplone UHAS HIAN 1H8273 2 Auguast 204 AR

Maximum-permitted

Funstion Mullfizguasey Calibeaior et Quest-cal EFAIE 26 duly 2004 ]
Uneertainty of measurement

Abllor Generanr Sranich Svacitl (1] # Uctoher 1024 WH Flecirc
Sotm prossure level 01548 Note
Frequency 2 Tl vepitesd snertaingy Is basesd om starsdand uncertamty multipid by the Coverpy Facsor & = 3. providinig 2 level of confidence spprimately 93 %
Totul distortinn+tiise 050

Asrapance fimi wn IECHSILH00T Class |

The catfeation seiilis exclusle the el prosure amection
The csbeutm sl et e meroghene vabune comme Culiieuted By - wE Approved By < nia
Mir, Moppaden Lzt M gt Meashayoem
End of Catibratlan Survice Calibration Engioeer Callbetion Fngivesr Suervisor
Hususe Dute ¢ W July 2034

et el it s o e e D YEVTATUR R RN wagslumuny

FHATOR-ACT-0 v, 0L Ivpue cntel//E VL300 N1 o Dt i 430



ISNEVATIVE INSTRUMENT CALIBRATION | AR

IO ATIVE PRSTICMENT COLLT0 BEADOFFIL E
E

i Bl

S SR PR AT 11 TAMUIR BAN R AL

ARSPHTE 108 ME0 FHL ) SAMITT PRAKA

4RGSR D THAT

NEL PRNIEUIE- S TS W2 BT

Ceruficase No 2451130
Reeit Niv T 200341449
1. Indication at the ¢ check frequency
VL Setting. il Tiefore Adjust Aliee Adjust Acewptanee
UNCERTAINTY
FAST /A 37138 el uie EHE e (0 Limit el
Calibratsr Sefimg (L] an) an) (M) ) =il 4dn)
10061 Hee L8 B0 11176 12 B 1118 Al 014 .0 Pz
Hnte Abssslute sennlivity wus estabslished by the uve of Sounit Calibemor Bred SYANTEK, Modd 8Y 354, SN S807%

Self-generated noise, Microphone installed

VNI Seting
Measurod ERTAINTY
FAST /37130
VLG Welightlag () (4 an)
A 112 01

3. Self-generated noise, Microphene replaced by the electrical input signal device

UL Senting,
Mensured | UNCERTAINTY
FAST /37530
VUE Welghting it {+aBy
A kLN 0
[ 1% .10
2 Jaks [

4. Acoustic signal test of frequency (Without Windscreen)

Deviatinn frum yarisus Freguency Acerptunce
UL Setding RTAINTY
Weighting Respane curve WLinsle i
TAST #17:130 A i« Z
ST () ) ) am ity
125 Ha o 0l ol (] 15
1000 e L (] ol ) 10 Pas
A H L nz 2 (] 10 Ham
AO0 T 01 an a0 nm 50 Pass
[
sl s T il i JAonNdn Wuq"

TN LA R M B ke 455:24

N ATITYE NS TIUMENT € ALTILATILN G AT
PR A TIVE BSTIUAMERT E00 LTD AT OHCE

S

LSO SUNTINA RGNS 1] TAMDIN AAs

o e
i st Rturaiiol B Se

AMETHEI 1AM PHE L SARH T FRAKAN FREW N Y
FIEL 2 D | A K2 10T L
Cenificare o T4-EIMIM
Request N By 20241440
7. Long Term Stability
UL Setting Memared
UNUCERTAINTY
TAST/ A {37130 e
ST Setting 1d8) [E 1
il an
Firml | 140
reviited o
B. Level linearity on the reference level range
VUL Setiing Antbelpated Besiation Avreptaner
UNCERTAINTY
FAST A 1 $7-130 REF [EE 4 ERR Limit Resaily
ST dl ity (L) () [E=0 ) & di}p
ian [EL (BEV] L ] Paas
an 14 10 oo 1 Vo
2400 [ e L1E) (N Pass
134110 13 1240 on i [
QLU (AL e an i Pass.
Fha Hae 1w on LR} Pass
Hean e 1o o i Fass
104 00 Hi (15 on LN Pags
aa.m L o on (A Pass
va g o on i Fass
ELRTH kL) W o (i Pass
LLE Ha M nn i (A Fass
T w ™ at i Famy
Tam ™ Tn nn LA Pass
(LR o LAl oo (1) Pass
B i i o Ll [
som 58 Ml uu [N Pass
i - M (L] [N} Fam
an o " 4800 L) L Pass
) # w2 [ Pass
£ a5 .2 1 Pz
o aQ % ny i Pasz
1 0 A1 ar4 na [N Pass.
'
i e i e ABRETTIAIUAN

[ P P )

IRNOVATIVE IS PRUNENT AL HSIA TION E AR

PRI A TIVE IS TRUMERT €0 LTG BEAD OFFIL

T AN L SOESLATIN AR || FAMBERS BANG KA,

AMPHT BANT, S T P ———

AN FILAR AR TR EL 1 AL A%

UL I8 | LAY b

1| Y

Centilieae Na 24-SLM-230

Pt N Reg2i24-1 445

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

LU Setting Dhesiatinm frem vorloss Frequency | Acertane
FAST [ 31139 Wighting Respone curve Linsit Resailt
ETH Sentlig ATy A amy Fquny (BT (e 1]
e <. (i) an i ]
125 Hx <11 ol an 13 Fuse
250 lx a1 an an 1.3 Pass
40 H i an no 14 P
HRKI Hx (1] il (i .20 1 P
2001 1 (i) al o 10 M.
A0 Hx 4] 00 no 10 P,
O B (i) i 1hit 50 Pass
1000 Ez il il 4l 8 -INF i

. Frequancy dnd time weightingsat 1kHz

LU Satting TR Mensared Acceplance
UNCERTAINTY
FAST 7110 REF ERR Lismbd Reruli
VUL Welghtlng [k} (0] (1) (08} {ximy
A Liam 4.0 o [k Pase
! 4w 1Han o han nx Puss
F3 [REXLT] 140 no 0.x Pigs
VUG Srdtimg TR Mimsarsd Acceptaner
UNCERTAINTY
LEE HEF (L E ERR L Bt
UE Time Beapsne ) () (8] Ly (BT
Fasa 11400 140 on 0.1 Pzl
Sl Ham 1H4a (0] [ER) 1,1 Pawit
Ly 11400 (IER] nn 0 Pz |

laimuny

N i e i e i, T conitca sl ot b sogvbvcct except b, wisans wrmen smpanit o (@YY
[T, M-

INKOVATIVE INSTRURMENT L ALTERATION LAl

I ATV IRSTRUMEST OO LT, DAL G
T RN TS0 SUNTIARORS |1 TAMIBON HANG KAED
AMIPHOE RA PHIEDSAKTT PHAKAS PHOA N F 1SS0 THAN AN
-
i a2 | b AT F AN Dol 2 1T 1R b
Centifizate No 24-FLM-130
Reiacst N W T4 449
9. Level linearity Including the level range control
UL Serting s Measueed Acceptunce
UNCERTAINTY
FAST (A REF e ERR Lidmit Rl
LLUL Bange i (a8} fdky LRI (zam)
A2 465 (N1 Ll Poss
15w a0
14 o wo 11 g
10. Tane burst response
VLA Seiting ST Antigipatial Mensurwil Aterptanes
UNCERTAINTY
A $37-138 Tomebmesi Teer LIS ERR Limit Rl
*Tihinwe Respune ms) iy (L L1] (] (S 1] (S
i 1350 (R aln o P
Faxt 1 HED 1521 Al *10.15 Pz
[ERe) oo 1oks e =l A4 s
m 1286 1284 42 14 Pasy
Sl 10
2 1096 8§ 412 SL0A0 Tuss.
20 1200 94 i 1 T
BEL 2 ([T | .| 24 Pass
025 g g 42 HESEIT Puss
11. Peak C Sound level
VUE Seiting Anthefuied Myasaired Accaplanss
UNCERTAINTY
TAST /€ 4142 RIF ERR Limiit Hesitht
ST Seiing (] ) Ly fEam) (=)
Complene cyule 1374 1367 0 1 Fath
Positive half cocke 1564 (B 030 oo 5] Pae
Wegallve balf opche 1304 13t RUET 24 Fam

e rcouslin wefutced sarly i i e Ledibiirnad. T wate dioll ok be repind i Ml it i

-enanslirauny

T SO M D s 5505



IRV A TINT IMSTRUMEST CALITATION AR

PN A TIVE BSSEUMEST (0 LD JEEAD ORI

TV AT 18 S0 ST TR AR 1T TAMDES BARG KAT

A A TA Rt s FHI | SAR T PIOA AR BTN 053 THAT AN

FEL G 020 NA8 ] AK: R (T

Cemifleme n 24-ELM-230
Bleigesa My 2004 [ 445
12. Overload indication
UL Satting Menvureil Acerptnnee
UNCERTAINTY.
FAST A 30108 (RS Ll Hesult
1D Serting i) {£dmy [ dl)
Fosilive one-flf yele 1150
Mugzive one-half veke 1449
Dieviaed (] az I¥ Pass

13. High Lavel Stability

L Sty Mo Acespiance
FAST/AS =129 we ' Limis Hesult
BT Betting. [ (+am) (ST
Tnitaal 1380
Fieal 1380
Devimed wo (Y 0% Pass
Note
Muximime-permitted
Function
Uneertalnty of measurement

1. Instication ul $he culihration chack eguncy Mo pplicabl
3. Sl geneniel noise, Micnphone inssallisl N spplicahe

1 Rel f-penerateil oomse, Micrphonc replacid by e elecrion g signal devicr Nt ppliesble

4 Acomie signial test of lrequency weighdings @ 11 H s 4 klks L
[ Aeernsis: signol test of froquency welghtings =3 ke w 10k 1,70 0

5. ictricat signal te of frequency weightings, Weighimg netwoek nespone with ritive 1 1 kilz 030 dy

. Fnequency and e welphtings u 1EH 0.2y dil

T Lty Term Siabiliy LR

% Leved limearity on the reference level mnp: 30 il

b0, L eviel ety including the lievel rage consil LIoan

101, Tone barst response (30 dii

11 Poak € Sounid evel B35 dn

12 Overlnod madication 1125 di

13- Migh Level Stability b0 ds

Aereptatee Dl s Wi Lmgeraiing s 1B GHRTILI00 Y

e naly o 1l et e, Thhe conificae dvall s be

e 23 'meuqu

TRATUGEAATD i M D e 24

o cxiept b i

INNEVATIVE IS LIRS CATIRA TION LA
IO ATIVE ISSTRUMIST OO L 1D 11EAD OFERCE

T AR | SOSENTISARIHR || TARIIS TIASE RATD i
AN bt AeeredTieS By

FhARG PR EARIET PIAKAN PRE [ ACCRED|TED

AMTH! e THAN A%

A A

Certificate of Calibration

Custumer
Waimne LINITED ANALYST AND ENCGINEERING CONSULTANT COLLTTY Certilicate N,
Address K1 S Udomsad 41 Sukliamy it Read, Bangenk, Pokanong. Bongeok Request Ne ¢ Heg-2124- 1450

10386

Unit Under Culibration Detuibs

Muzsuremint fern S Level Moy Microphnne Class . 2
Mmoo Larsan Dvin Microphore Madel - 3TEHO2
Mokt LaT2 Micophune £ 0 11762
Sertal Newnher 001529 Presmplifier Model - PRM14T2B
L8] UAE EFM. IO 362 Preamplifies SN

Hesalutum 01 dn Inetrumem Scaue: Lied
Calibration Envirmmmest and Delsils

Tenmpernlure 2CEI N

Hemniidiy ) HRH £ 30 RN

Uarcenemie Presire 1073 a4 1ibhi'a
Teccived (e 1 July M4

Calibamed Bty 14 July 2004

Calibrulion Procedue Imebseruee msttsad P51 M- based on [EC 61 2013 Electmacoustios = Sound kevel meters = Fat 1 Ferindic jests
Lnisttbon of Calibration Labs st

Welerente Staniland

Trstrunwnt Brand Modul SN Bue cilihration Tracehiling
Standard Microphone GRAS AN TRRITY 20 Amyuss 2024 CORAS
Mubtifreguiescy Culibetoe Quest. Qosircal EF D023 20 July M4 sl
Al Cengrmir Svanie S| 1 ¥ Cleinber 3028 WE Tlexiric

Mot

The reporiod imerninty i hesod on dasdord uncertaiiogy maltisfiol by the Covernpe Factar & = 1 providing 2 lovel af confidene approscimately 93 %

Callivrated By ¢ b o )

P Pacit Matha:

Mr, Nupsadem Lumngun

Service Cifibaticn Engirerr Culitration Engineer Supervisar

Bs Dbt s 110 Jily 2024

The isalis selatial nily

v bt The cemiflune shoall wi b el exoope (n Tl withi wrirkes sppeoesl .|wﬂﬂﬂihmq"

1T M1 P M e et E624

INNOV A TIVE IMSTHUIMES | ALTIRATION AN

INSUVATIVE BSKTRUMEST 068, £ T8 1EAR OEFI

MO 1L SOER N TIRARKI®S 11 TAMIIN Tiahs RATE,

AN TRARES FHL D SARINTT PILAK AN I W T Bl THAR AN

TLL LIBS8nik1 | A% 100 K21 1070

Certificate No

Request Moo 1 Reg-2024-194%

reekslin Bule far Statements of Confarmity
Tl i deotion ke entplusial fr thie stwsmbonns o confoemty o eich calibrasian nesall sl be apolied usheg ILACGRO0TT . Citletimis s tha

Regjunting il Conplisme widh Spoifisiim i llimiag Fig aisl saisms

Thass = The Pl the dosd widh u 95%, o T
P < The trsemsrimint et wan st he i, Mmaver, o particnf e eupanded pncersivey of vostmmenest s 085, econ the i
Vit = 11 et resall s dur 0 i i et & ptict of f exgebid seeenindy ol sissassniion o 13 he Tt
il The mieasureost el phus heexposihad smsvrtab sy it 1 0 b prohahd -
=
.
I |
T T — Upper Bmit
Measured vale Lo
05% aupandsd Lnceaainty JI | s
o Nominal
Lowar Bmit
End of Certificate
'
Tho vl rlabed il 1 e ol o Th el s i Tl it L oONd 5‘hlﬂ7\.|ﬂu
el

o 4 e i

INNEVATIVE INSTRUMENT CALIBRATION | Al

NSOV ATIVE INSTRUMENT C01, L T00 JEAR OFTICT ]

T AT

i BTl Busiyanin $ihn

AIED LB SN SERTIRAKEIES 11 TANBERS GG AL

AMPHOE TLARL BRI TSAMT T FRAKAN PR THAILAS

BEL ron ke

Certifivate No

Request ko
1. Indication at the calibration check frequency
LUC Setting Nomin Ihefors Adjust After Adjust Acceptance
UNCERTAINTY
FAST /A 37-13w Level e ERR {1 ERE Result
Calibrater Setting (i {dm) (1) (] B =iy 1dB)
1000 Ha 14 @ F1578 43 iL54 (RERS 04 o 030 P
Note Absilute senaitivity war estshlished by the use of Sound Culirator Brand SVANTEK, Mode] SV 354, SN 561
2, selfgenerated noise, Microphone installed
VU Setting.
Measured UNCERTAINTY
FAST /37130
UL Welghting {ullt} {4 alll)
A 20N Wi
3. Self-generated noise, Microphone repiaced by the electrical input signal device
ULC Setting
Measured UNCERTAINTY
FAST/37-13%
VUL Welghiing (L) [ES L
IS 204 .11
[; BN [
2 LFR aln
. Acoustic signal test of frequency weightings [Without Windscreen)
Deviuthen Teim varines Fregurney hecrplunie
ULC Setting v RTAINTY
Welghting 1 Limie
elghting Respune eurve i e
FAST/ 37139 A c z
iy I+ dlip
ST Settlng (dm) (R (CLY]
125H: (] a1 ol LT (&) Pass
10 e | T il ] (k) o P
400 e ot a7 07 060 i Voas
SO0 Ha i4 14 5 om mn Pams]
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5, Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

ULE Setving Devintiom Fram various Froquoney Asveplangs
UNCERTAINTY
FAST /37139 Weighting Rexpung curve Limit Fesult
STI Sratlmg ARy (ST ey (3 dll} 4 i}
63 He Al <] 0 Fass
1250l 41 00 a0 18 Biss
2804z il ud 4l s P
i il S ol 41l 3 Pasi
TIHD e nn ol A0 o o Pass
200 He af an 11} [
4000 1 0a i oo L Bass
Hio e .| i i) s o
1100 1 Akt ol A1 5, -8 Pay
6. Fraquency and time Wweightings at 1kH2
VUL Seriing HT0 Muasured Accrptaice
UNCERTAINTY
FAST /37140 NEF Fitn Limsii Result
VL Weighiing ey iy ey (Rl (4R
A T4 140 af 1.20 Fass
C 11400 Hao al L1511 L) Iass
K3 1400 140 1N Lo Pss.
UL Satting ST Mausureid Aveplance
UNCERTAINTY
11|39 0 A HEF EHR Limit Result
€ Time Respne (i) 1) (] (EXL]] (a8l
Fay 1400 H4a i o Iassl
Sliw 114 140 i (=11) Passl
L 11400 Han i A1) Trasal
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4. Level finearity including the level range control
LI wetaimy ST Measured Areeptangy
UNCERTAINTY
VAT A REF ERR Limit Result
VUL Range (e} (i (um) 1 i) (EX )
A4k Y 0 (F] Pum
(RSEL] 030
14 QL] no | Puss
10, Tone burst
(G Cay ) Anticipated Meusured Accepiunce
UNCERTAINTY
AT Tansburi el (WS [ Limi Rewlt
UL Thne Respans () [ {E) i) 4 any (rim
2 1350 0 fif Lo from,
Tant 2 1150 i 11 Pass
B (T 1k 14 P
200 1288 1244 | Lo g
Stow {151}
3 (2] 10R4 e L0 A0 Pas
20 1294 120 ({0 Lo Pasai
11 2 (21 10| ] L2 Fass
125 [T L1 12 e Pasy
11. Peak C Sound level
UL Serilng Amticipated Messred Avcrptance
UNCERTAINTY
FAST 1095142 HEF e ERR Ll Resalt
STD Sarting (08) (B [aisy 1 dB) (1)
Complis cile 1574 1367 070 i Pass
flve half evele 1364 1342 030 130 14 Pas
Peegaive holl coide 1304 12 20 2 Hass
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7. Long Term Stability i
LU Settlng Meusiiruil Actplaniee
UNCERTAINTY
FAST /A1 39-138 e Limit Resubt

STD Sertlng () iz dl) |+ amy
Initial 14
Final 114,08

Tiviated i [ ok lass
8, Level linearity on the reference level range
LU Setting Amtlclpated Do kation Agerprancy
ENCERTAINTY
FAST (A ! 37-139 REF e ERE Hesult
STD AR (E1] {dR) (L] )

1300 (EL] im0 o [N} Pass
100 i 11an i [N} Mass
1200 (bl 17e4 L (8} Pasg
1Mo 124 N o [N} Pass
[RETEH] s AL (] [N} Pass
i 114 Thidi i {8 [
oo 1] 100 L |8} Pass
(e o 1w [ (A Pass
LU w Wi 4l [N Pass
o . #9 4 (B} Pass
LR 2] e <1 s L Pass.
(LR 1] KLU .t (2] Pass
ToAK ™ e 4.1 Ll Pass
T ™ gl <@l i Pass
e ] 5 at (8 Pass
a0 2] niy @i [N} Pass
RLEL k] =a <L (B} Pass
5400 - 518 41 [N e
an “ el (1] [N Pass
am H 1 i Ll P
LLEL] w0 L {153 Ll Pass
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12. Overload indication
LEC Sotting Meaiuroil Aceeptance
FAST /A 137129 e Limit it
ST Serting (L] (EXL1] = dil)
Pt ome=hulf oyele 1437
Megative sne-half vyele 1414
Deviated A0l *2n 14 Pass

13. High Leviel Stability

LUC Setiieg Mlenuarad Agerpitanee
UNCERTAINTY
FAST/A/IT-IW e Limit HRoslt
ST Senting (dam [ iy (B3]
Tritia} 1380
Final 1350
Pevimed 1] win 5" Fass
Note
Wt b= permitted
Function
Uneertalnty of measurement

¥ Inctication af the calibration vheck fhequency R applicanl
1 Sl -penetmivad nuise, Micruphaore instlisd et applicale

1 Sl -poreraind ks, Micrpbons seplased by the elocrical g slgnal due

ppliuable

4. Acrmiic sinal leat of frequency weightingsat | He 10 4 kb ThA0
4. Acontie sagnal ieal of trequency weightings a =4 ke i 1) k12 0 e
4. lcercal sagnal fist of frequency weighiings, Weghtg network remune with nebae 1o 1 Kk 20 dif
o Fregieicy ssd e weiphtings o TEHs RIS
T Lang Term Sl YIS
5 |eved linearsy un the reference fevel rusge .80
9. Leved linearity inchiding the hevel ronge coml 1030 8
10, Tonc hurst sespoase 13 dB
1. Peak € Sl level DA
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Cenificane No 4512
Request Moy W 20241451
1 Indication at the c check frequency
VIC Sarting Niminal Before Adjust Adier Adjun Aceipiaines
UNCERTAINTY
FAST /A 37-130 Luvel (RS ERR (NS ERM Benult
Calihentor Seiting 1di) o] ity () () fadity (ER-LI
106H) Fie 114 0 14376 1143 134 113 ol 01 am Puss
eto Abslute wersitivity was sstahlisned hy the use of Sound Colinnios Srand SVANTER, Model $¥ 380, §8 5600

Self-penerated noise, Microphone install

VLUC Setting
Muasured | UNCERTAI
FAST (37130
VUE Wekghting (g [ By
A 207 o

3. Self-penerated noise, Microphone replaced by the efectrical input signal device

VU Setling
Measured UNCERTAINTY
FAST /47134
UL Weghting (M) (4dm
N A o
(& Jn 0
Z Ja o

4. Acoustic signal test of freguency [Without Windscreen)

eviation frem varinm Freqaency Accrptance
VL Setting UNCERTA:
Welylting Respune curve (F T
VAST {37120 A [S 3
ST Sertimg (dH) (dh) () LA i
125 H it ] w A 15 Pirss
1000 Hz oo o (7] e L Pass
A0 F i 0s 1 60 i Pur
000 He ns o am s0 Passt
'
SN 0 ; b CONATIIAIUAN

0 TR N B i e 6T

IMMONATIVE INSTRUMENT C AL THRA TION AR

IV ATTVE PSSTRCMENT 001 LT AT T

A LS S AR 11 AR A% kAT
AN E AN THETSARE T PRARAS RN S| I AN A

VET (RaMITE it b F A% A 02117040
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B
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Certificate of Calibration

UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD,
A1 Sol Udomad 41, Skl Road Banpchak. Mradoemng. Donghisk

10260

it Uniler Caliheation Detaily

Sonand Level Meler Micropbane Clas

Manufactuzer Larsm Davis Microphane Model
Mindal LxT2 Micriphann SN
Surial Nuinher oonEM| Proamplifier Mosdeh
n Preamplifier &N
R i dh lewrument Statis

Calfhrating Enviranmunt uad Ditaily

Tetperiturne
Rumading
Bronuirls ressure
Received Date
Calibrated Tats

Culibration Procedure

BUEY
S0 oRH & 20 WRIT
1013 hia - [hPs
| July 2024

10 bty 2024

Certifleatu Nu 1 24:8LM-232

Reqguess No 3 Rey-20024-1451

I74HOY
LT
FRMLATIR
51 33

e

Tit=hosse et CF-5EM-01 hased an 1EC 61672+ 3011 Plectmacoostics - Sosswd level metens - Pant 3 Periodic 1ests

Loscution of Callbriion Lub Acoostic
Referener Standari]
Insirment Trand el N e calibmation Tracehility
Swundari Microphme GRAS AN TER2ZTY M Augast 1024 GRAS
Mulifroguency Calibra Cuast Quanscal EFADOIE 20 July 334 Ts1
A Ceneraioe Svantek Svandol (k1 Bikeaber 20204 WK Electric

Nate

The reported uncertainty is based oa stundand uncertsimty multinBed by (e Coverage Factor &

peosading u level of conlidency spphoximshy 95 %

Calibrad By ¢ e, Appraved By ¢ mIn
Mr. Nrppaidoss Laotgart Mr. Mot Matliavoeh
Service Calibration Erigoeer Cudieamion Fagioeer Superyison
Tt Dt ¢ 10 Juby 3024
'
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PR SLRTL Ry M e s 53

TNRGVATIVE INSTRUMENT L ALTBRATION L AR

NSO ATIVE TS TRUMEST €400, LT (FEATHOFF I

AR |8, 5000 S0 ST ARAMIN | EARMPILN BN R AL

AVIFEIIE FANG] PRLLSARIUT AR A% PRI NG E 10 1AL AN

VEL ABAIZL AR | E AR A2 T

e o
EALIONATIIN LASORATENTY
AC-50mL

Fogr: 477

Canificas Na H-FLM-132

Reguest Mo 451

R 2024

5. Electrical signal test of frequency weightings, Weighting network respone with relative ta 1 kHz

VUL Settbng Devtation fram varinns Frequency Acceprants
UNCEHTAINTY
FAST 3740 Weightimgz Respone corve Limit Result
ST Setting Al () ZdH) =ity = dll)
3 He 02 .1 ALl 1] Pazs
125 Hx “al 0o Ul LE [
a0l al an -l 15 Prae
500 Ha Al ao ikl L5 P
1106 e A o 4 axm " s
20000 i (i) u 2 Pats
4000 H i (i) {0 i Hass
I e Ay 41 il L Tz
680 e -0l 4. 1l 45, -INF Yass
6. Fraguency and time at 1kHa
VL Setting. ST Measured Accrptance
UNCERTAINTY
FAST /37N REF e ERR Limii
LUC Weighting iy (L] laity AR L i+ dm
A 14.00 (SN o oo Pass
[ .00 tan an a2 020 Vam
Z Fd.oo tan an 02 Tass
VL Sttty AT Menstired Accrptance
UNCERTAINTY
1390 A REF (LS (8117 Wit Resiill
FUL Tiene Ros, iy m) Ly Ll 2By
Fant taon L4 ol i Pzt
Al 1don 1an ol 02 i Pussg|
Log 14,00 (AE) LET) L P

.
e 0 b S R Lammﬂunququ

O R 04 i il 5634



TNNON A TIVE IS TRUMENT C ALTRIA 10N 1AR NNV ATIVE INSTRUNENT CATIRRA 1IN | AR

SO ATTVE ISSTREMERT 000 110 HEAT OFFIE

IEBAEST 00 L HEAT OFE 3
< 1

14 S SN AR 1T EAMBAN 1A% & A1, S UIRIEI B SIS ARG ] ) AR JBAR AL

ANIHOE FLANLL PHLE S AR AR AR IR ING | )

it | AN T 0

AMPHOE IARES (1L FSAMAT FRARAS PROMIRL WIS 11 A

i ssnif | AX 18

Coriificue Mo 24-SLM-212 Centificate Mo J4SLME
Ringus N Reg-2014-J451 Requist 4 Rty 2024+ 1458
7. Long Term Stability
UHC Setiing [ — Kyt 3. Level linearity including the level range control
VAT TAIAE e SCERTY i Ao LU Berting 50 T iy | e
P i A FAST/ A REF e ERR Limift Wasult
= — UL Range ity [ () (eimy (+uB)
Final L4 37130 Xoed i i 131) : s
Dievianed Lo [A8L1 an Fass e Lol o b L
8, Level linearity on the reference level range 10. Tane burst response
VUL Settimg Anticipted Brviation - : Arceplanee ebobiviiite] Anticyats sy, | Asspmte
SN = hexip e s UNCERTAINTY s s A0V Toneburst Bel ERR Limit Hesult
P o=y i o Coant P, ELC Time Respume (i) e i ity [+ dW (2 dn)
139 (] 1 il Lt Pass aw 330 “ L Pass
[RRELT} 15 1M it Li Pass Ll I 80 1TE 2 Pass
1200 . (LA an 11 Pasis nis o 11y VR Pasy
12440 124 1200 an 11 Py 2 13K 1 42 o Pugs
Sl 120
QLR e (RRA1) (111} (N ass 2 oeg L34 Mz #l s
tam i 1140 i 11 Riss 00 12ed " 1] Pusa
L 1 10 oo 8] Pt SE1 1 g iEa] i vlp-as Puss
Ll e Ll faud L] nis 100,11 w3 AT} Pasy
W o "o an 1
w [ wan ui Li Fasi 11. Peak € Sound fevet
i 8 W o oo I Ha VUL Setting Auticiputed Mumred Aceeplance
UNCERTAINTY
4 [ [ oy 1 e FAST /L 198102 REF i Eitit Limiy Resuli
el L e i I Hai STD Setting [ () ey 12 ity =iy
i i . i A s Complte cycle 374 1368 Lty 10 Tass
hadaed L4 ma on " Pan Pasitive hall epcle 1962 130 ] 1] Tass
hitu L my bt} o Neitive hll 1364 1162 140 L] Fitss
SR 50 o an 1 Pais
fa00 EL) 0 an [N Mass
A0 an &0 al (B} L)
A g a o2 (B} lan
.01 w 14 By

st il i ¥ il vt in Sl widoout s sl o GEHEYEAC) hmuq"

[EETRRE

0 i e S0

INNOY ATIVE NS TRUMENT € ALIBRA TION AR

ATTVE ISSTRESEENT €00 110 HEAT OFFI T

10 S S N AR 1T TAMBEIN 1

&AL

AN R TASL PHT L SARIET PRARAN M1k

e | AN 0002 T
Pagria/7
Certificae No 24ELMR2
Begues No Reqrii23-1451
12 Overlaad indication
UUC Setting Measured Avcrptancy
UNCERTAINTY
FAST/AIDT-139 vre Limit Resull
STO Setting 1) Lz dh) {248}
Positive aneull cyclo 1432
Megnibve paehall cuids 1433
Duviined ol oz 13 Pass
11, High Lavel Stability
VU Setiing Mesvured Acceptince
UNCERTAINTY
FAST FA/ 37150 (TS Ldusit Result
ST Betting fkley |+ dl) b}
niral 1340
Final 1380
Duviuted [ win 1130 Pass
Note :
Maximam-permiited
Fanction
Uneertainty of measurement
1. Iraticenivn at the calibmation check fagency ot applivale
2. Sell il morise, Misriphoni installil Mot appliiatic
¥, Self-penpratid saise, Microphone sepisced by fhe shecirivs) g signal device Not appliiziie
4 Acoustis signal kst of Ireiuency welgtiings st |0 He o4 kHe 181 1B
4, Acaustic aiymal & frequoncy weightings at 4 kil 10 kHe (R
5 Elerical sigral toa of frequency weightings. Weightng nerwork respons with resative o | kHs [
equency und fime weightings st 1kFe .30 1
7. Lamg Term Stakility LU
K Level lmeurity om the reference level mngs: LR
V. Level limeutity inohidmg the level rungse comtsol OIS
10, Totse baarst risipniioe LR
11, Peak € Sound fevel 034 dn
12. Uverloadt mdication 024 8
LRl
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L0 HLSEL M 4 D ik 55
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= LAY | LS S TN AREIN B AN
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Cenifione No 4HL
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Decisisn Mule for Statemeots of Conformity
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s
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enied e it

T The mexitesnen el was i o i

it T gt nl ke expeemsen irerinty il msasrmient al V%S 1ewsthin e i

ol Wescerizity i & 93" sy ware

T = Upper b
Measured valus Fuil!
953, ewparded uncartanty ﬂ i
-
7 Hominal
Lower ima
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TNNONATIVE TNSTRUMEMT © A4 IR, TIUN LR

INSIVATIVE ISSTRIMEST 00, 1T TEAD OFTICE
=199 MG 1500 N TINAKIIN 11 TAMIGON AN KALD
AMPRUE AN PHEDSARLTT IHARAN IRUVINTE 10580 THAIT AN =
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Certificate of Calibraton
Custanigr
Name UNITED ANALYSET AND ENGINEFRING CONSULTANT COLTT Certifieute Ne 1 J4-500-253
Adidrews #1 8o Udomeuk 41, Sukbumodt Road, Hangohak, Prakaneog, Bungiok Regurst Req-2124-1452
[

Ul Under Callbwathon Detalls

Mensurement ibem ! Sound Leve! Meter Microgimne Uless - 2

Mundwsurer ¢ Larson Buvin Microphime Medel ¢ 375A04
Model ExT2 Microphone SN, 33789
Sorial Numbey Dol Preamplifeer Model - FRMLCTC
L1t} UAILEPMISR256% Preamplifier 87N ¢ 071548
Rewolutson nloda Imirument Seatue : Used

Callrutien Envirsoment snd Detaib
Temperature BEIT
Humidiny S0 Safch + 20 %RH
Bsmetriv Pressure [ETES T
Recuived Lot 1 July 2024
Calibrated D © N0 Juky 2024
Calibeation Procechire In=howse inethod CPSLM-01 hasod on TEC 616723 - 20 3 Ekctroacoustics - Sonnd Sevel metens = Man 3 Perodie iesis
Licativm of Calibeation Lk Aconstic

Refrrence Standard

Insrmamin; Wrand Mandel SN Doane calibmatxm Tracehility
Standard Miomphone GRAS AN wem 2 Angust X124 CiRAS
Multiieyuency Caliraor Quest Quesval FFADDO23A 20 July 2024 s
Ao Generalor Syanih Sxandii] 8 1) ® Ocwuher 2024 WK Electric
Note
The repimied uricertiinty is Iased o dandard wicerainty mltiplied by the Covege Factor & = 2, providing o level of cuntfidence sppoximately 95 %,
Calitraled By ¢ ) Apgroved iy n
Pl Sapprdon | sangan M- Prcst Mashavorm

Servive Ualibration Pnginess Culitwfion Engtocer Superyisar

Ui Thate = 10 Judy 200

Tha vuilrs wedaid vty or thoe ew esdibrmaaal. Thar conitiaaine shall ool bo 2l Tualt, widht

wenenslimun

IO BN B 4 i 5

TNNOVATIVE NS TRUMENT CALTRRA 10N LAR

ISR ATV PSKTRUNGENT C40. L VD 1AL T

M

T S0 S IRAKCHS 11 TARIMIN A% AT
ARTIEI AN ITHL P SARIETT A KN PRE NG| NSRS THAR A%

VEL anbI-T i A% bt 2] e 0|

Comtifivs Mo 1 24-80M-233

Htuist M Req-2028:|452

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UL Setring Deviation fram varisus Frequency Arcrptumey
UNCERTAINTY
FAST 37-139 Weighting Respane curve Limle Teesult
ST Setnbny Afdny ) Z(dn} {+a8} {+am)
63 He i oo oa i Pany
135 He 0 ol on L5 Pass
280 He bl i (1Y) 15 Pass.
@i e W il (i 14 fouy
1000 He o i (it I L Past
200 Hr ul i (I 20 Fan
H0HE e o L) {1%] 1o Pasis
WAHA M oa i i i0 Pass.
henn Tk o o - +4,-INF. Pass:
£, Frequenty and time weightings at 1kHz
UUE Senlng AT Meavared Acceprance
UNCERTAINTY
FAST /37110 REF Llisils Hewalt
WC Welghting fay ey Ay (B0} (B2
A (REEFi] tan an 030 Pasa
- iam 1an ol {51 ain s
Z [REXCH (IETH) an nm Py
UL Spnting sTD Measared Acceptance
UNCERTAINTY
1M A REF e ERR Limit Wesalt
VUL Tiwie Respunie By (1] Gy L2l [ dmp
Fast Ha.mm HAD oo i Passl
Sl [LEY Han ol 120 [l Passl
Leg [EEEEH 1nan uw i [

.
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TNV ATIVE ISSTRUMENT AR IRIEATION T A1

TR A TIVE BT MENT OO LT FIEARL ORI
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AR JRAR LD AL AR A RO ENLL (i THAN A% il Beluesited Busrpiid 43fe

DEL o]t | A% 1T

Cantificate N TeSLM-213
Teguest N e 2024-1452
1. Indication at the calibration check frequency
VUE Swliimg: Nl Refare Adjust After Addjust Acceptance
UNCERTAINTY
FAST 7 A /17130 Level e ERt e ERi Limls ey
Culibratar Sottiay 0] o] (B} (] fm) [E 1B}
00 e 113 08 11376 1146 [k 138 i 00 03 Tuss
Note sl use sesmsisivity v established by dhe use of Soand Calitrasor Brad SYANTER Model 5V 154, SN 18070

2, Self-generated noise, Microphone installed

VIC Setting
Menvared | UNCERTAINTY
VAKT /57119
ULC Weighting (8 )
A 293 .l

3. Self-generated noise, Microphone replaced by the electrical input signal device
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7. Long Term Stability
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9. Level linearity including the level range control
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1. Indication at the calib check frequency
VUL Setling Namingd Hefury Addjust After Adjust Aewoplaney
NCERTAINTY
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2. Self-generated noise, Microphone installed
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1. Self-genarated noise, M b replaced by the electrical input signal device
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7. Long Term Stability
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5. Electrical signal test of frequency weightings, Weighting network respane with refative to 1 kHz
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9. Level linearity including the level range control

VUE S ST Acceptance

USCERTAINTY
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1. Indication at the calibration check frequency
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5. Electrical signal test of frequency h Meighting network respone with relative to 1 kHz
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Rasult of Calibration:- Without Adpustmant
Equipment | Digital Thermo-Hygromster mﬂumiﬁiw . e
Manufacturer: Teate T riificate may ot ba tfir han i full, e
axoupt weih tha pnof written approval of the haad of
Mot H08-H1 Camanrate Services - Equipmed Calfaralion and Testing Servipes. Fsrirence Signdd uuc* Uncartainty
Serial No.: Saaeais4 Toemparaturs Humidity Reading Errar aof Measurement
i el [AH) (%RLH} (SR H.} (%R H)
18 Noy ke Shigibaci 25,0 0.1 a1 40 (2]
Conditlon As-Recaived: Used ltem 250 601 641 4.0 18
Recuived Date: 03 April 2024 = it Y a1 18
5.0 T0.2 2T 5 18
Calibration Date: 05 Apiil 2024
te 10 April 2024 5
Reference: 2404-1120WEC Submitted by:  United Ansiyt ad Engineering Gonsullant Go.Lid, Rasult of Caltbratlon:- NS i eanat:
. Function: Temperature Measurament,
Amblent Temperature: 25 % 3 "C
Relative Hurldity: (B0 EE0) % H1 Soi Lidomswk 41, Sukburmt Road, Bangchak, Sisndisd — Unourtsinty
Phrskhaons: el 10259 Temperature  Reading Emor of Measurement
i i r'c) rc) rc) [a=]
Procedure used:  Caibraion won conducted using in-houss calibalion procedure CP-HOS ‘acconding 1o companisan 15.004 150 0,004 .42
with standand chilled mirmoe sensor foe humidily massurenent function and companson with standarnd § " .42
b for furetion into humisty | temperature chamber, z::?: ::'E _‘;‘;‘u i
Coniition of. this result of callbeation 30.000 288 0200 042
1 Relarence standamnds instruments - 3,096 305 D4 ]
Unsirymant Mode| Serial No. Certificate No, Dun Data UUE* - Uni Under Callbeation
1) Ceillied Mirror Hygromstes Dew Mastar 44730 HEsE 02 Aug 2024 The reporied uncerisinly of messurement wia bese on sikadend U ity multipiiad
2) Handheld Thermometer With Sensar 1521 AGATIE 2311238 16 Oct 2024 by covemage facior k = 2,00, providing confidence |evel spproximately 85%.
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.This Certficatice i4 receatéa to M Inrmationad System of Linit maintined thoogh- =0~
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he Promation i (Thadand-J NSC-ONSC Mo Calibraton 0008
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Pages Tof2 Page: 2 of 2
E iy sl i T Reault of Cafibration:- WiInout Adjustrment
ke T e Function: Humidity Measwremant.
Manulocturer: Tastt Tris certificate may nok be reproduced other than in il
mxonp with the pnor written appeoval of the haad o "
Model - 08-H1 Cospatate Services 3: Equgmand Caliration and Testing Sendoes. Pateratcy St st uuc: Uncertainty
Serial Mot 35635471 Temperature Humidity Reading Error af_Measurement
["Cy (WRH) WRH) [WRRH} {#%RH)
s UAE-ANvEn 250 401 251 60 13
Conditlon As-Recalved: Used l=m 280 504 6810 e 1.8
Rucstved Bate: 09 Aprd 2028 250 0.0 6.7 87 16
Calibration Dato: 05 Apri 2024 - .
1o 10 Apnl 2024 E u ian; Wishout Adjustmant
Reference: 2404-012TWES Submitted by:  Uniled Anaiyst and Enginaarng Consuftam Co, Lid. o
Ambiort Temparature: (25 £ 31 °C
Standard uuc* Uncertalnty
Idammuik 4%, Sukky foad, 1
Rolative Humidity: (50 220 ) % el AT R R Tempera Reading Errar of Measuremant
Banghok 1 ey
Phirakdanonsg, ok 10260 =) o) ) )
] - _ 19.983 203 0317 042
e — Calibration won canducted using in-hause calibration procedure CII’-HUS ancordng 1o comparisan 30000 30.0 o.000 042
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probe for furction it Rumidity | temperaturs chamiber, 39,996 |7 0296 04z
Condition of this result of callbration Wuc* - Unit Under Calibration
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by coverage facior k = 2.00, \ding confidence (Evel a imaialy 95%.
insteurmsat Mods! SerilNs,  CerificstaNo.  Due Oate i pro
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2} Handnekt Thamrmometer Wil Sanscr 1521 ABAZIE 2311238 16 Dot 2024

2.The certitcate s vali enly 1o fhe iem calibmbed on date and place of calibrlion.
3.This Cemlication is traceatie 10 the International Systern of Unil mentained fhdugh;-
~Thunder Scientific C NVLAB Mo 2005820
-~Tachnalogy Promation Asseciation {ThaBand-Japan), NSC-ONSC Accredited N Calibratson 0008

firf

Calibrated by :  Vipom Tantyseut pp Signatory ©
Issue Date | 12 Al 2024 W] Chakrit Waewwanjua

| ] Vipam Tantiyawutt

| | Unnopphal Harachai

wnansluemuAl wnaslupuAy
u 0338422 41210311
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Certificate of Calibration
Custamer Certhlicale Ni T
Name UNITED ANALYST AN ENGINEERING Heguest Mo 2 Jtey 20132361
CONSULTANT C0L1LTD
Addriss K1 Soi Lok 45, Sakhwmyit Reoad, Busgohak Tl &
rakunong. Mangkaol 11260
Uit Unider Cabibrathan Dotails
Calthraiiom Parmmsetes Temperatre
Instrimmens Numie Thormub Envircsimsest Manins Rangs L i U e
M T81QUEST Typef Senpir -~ RTD
gl -3 Sensor Dismeter (o) 45
Seninl Numher TIFTHn 14 Cudibwazion Positiom {rmid ~1.5
Rpsolunion (LRI ¥ Tnserimaent Stavus Lard
10 Smber UAEEFM 2210561
Caliwntinn Enyironment and Details
Temperatan: 15 g TS B
Hinsidity SENHH = |5 50H
Boteiva Dane H Nuwenther 2011
Califated Duaie 3 ute 2HiZ4
Califmation Procedure © tn-house method CP-TIM-IE by Camgarison will Standerd Themomter.
Hefhrirs Bruacturd Dingital Thermummeses with Sensor, Masmiachsner; GINGENGINGEL Model: GT11 RTT00,
iS00y 412 TP Which wis calsbrated an | March 2024, Cabibeatin Cernficare No. - QR24-0478
Traceabiily This {ertificie i tneila fo ST U thsgh Qiality Rehom o Lal. NSCONST Acereditation Mo
Cialibpugiom (202
Note
Thee veparted sncertiints is Hased on stanied uncestaimy mulsped by the Coverye Facur =2, providing a levd uf cesfidesce
appeoximately 95
Approved By wt
M. Noppadon  Luniygir
Tichnscal Manager
Tuaie Thate : 1 Junp 2034
[
s télated ovity w tle e cal el The s b il bt e pepraibiced
NSOV INSTRUMEN | CALIBIGY TN LAD -
DOV ATICE INETHE MW CEE LED, HEAT OFTIE BT AT I
T A LS SUSCTINAKORN T TARMINON BANG RAFL, H ::H;::::.- hﬁ:
ANSIIE AR BILLSAML T PRAR AN FRONTNEL (5540 | AL AN
TELL (00 S50 | TAK 600 Ri-2E 0T | b
Certificate of Callhration
Custonr Certificate No': 24-TPA-147
Namg UNITED ANALYST AND ENGINEERING Request No = Roq- 20140540
CONSULTANT COL LTI
Adddress %1 S0t Lidomak 41, Subhumyit Road. Hengeliak, Page: 117
Penkanging, Banghod 102460
Vbt Unaber Cablbrarion Deiails
Calibirstion Parmnster — Tompesume
Instrument Nume Thrmal Ervivanment Monior Haipe Calbration = 20T jo bl
Manielliierer THIQUEST Type ol Sensar ;. RITH
Moded gra2 Senar Diameter fmm) = 45
Serinl Numher TrW2005 Ualibwutios Pysition fmm) © 67,5
Messluison T MM Insruenem St 1 Usod
0 Nunsher TAEEFM. 1222565
Ualibeathin Enyironment amd Details
Temperniure ACLINW
Hansidiay S5%RH £ 15 NRH
Received Dute 5 March 2024
Calibraied Duiy 21 March 2024
Calthration Privedure Ia-bimise methad £1-TPAM-01 by Comparson with Standend Thermenicier
Relerenes Simmictand Dijgntnl Tharmemieter with Sowsae, Monuflsctrer: GINGECGITNGD, Model: GT1 L RTINM, S840
12000077, 13: AR-TEM Which was calibrted on 37 Octaber 2022, Calshration Certificie Mo ; (23
2914
i nitel This Certificate i tracsable 1681 Uit through uislity Rebom . L, NSE-ONSC Aceredision Mo
Culihratin 1292
Nele
Thir repeiriid ey it el an mailsiplied by the Covemge Factor &=2, proveling o level of eonfidence
WppaKETIEy 85 Y

Apprived Ty ¢ f1icd
Mr. Noppadan - Lusayart

Techsical Mumger

Nssiss Dt = 21 March 2024
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE NSTREUMENT COLLTD, HEAD OFFICE
T IR 1% SO SUNTINAKDRN |1 TANBON SANG KAFD,

AMPHOE BANG PHLLEAMIUT PRAKAN PROVINGE 10880 THAILAND
TEL: iB6M-2010-5800- | FAX:0000-11 167140

CALIBHATION LARTNATCRY
AL-29RL

Certificate of Calibration

Customer Certificate No & 28-LXM-070
Narme ¢ UNITED ANALYST AND ENGINEERING CONSULTANT Request No ¢ Req-2024-0337
COLTI, Page: 12
Adidress + KL Sod Udomsuk 41, Sukbmevit Road, Bosgehak, Frakonong,
Bangkik 10260

Unit Under Calibration Detais

Instrument Mame Light Moter Range Cabibratign ;- 2000, 20000 Lx
Mamfacturer 1 ENTECH Instrument Sgfus : Used

Misilel L AOTO2e

Serial Number o AU3TIS|

Resolution 1lx

D Number UAE EFM DBA25561

Calibration Environment und Details

Temperaiure: AACLINC
Humidity ¢ Bl RH £ 20 %RH
Revelved Date 5 March 2024
Calibrated Do t 25 March 2024

Calibrution Procedure The measurcment was done in accordance with CP-LXM-01

Heference Standard Photemeter and |llsminance Sensor, Serinl Mo,- 306622, WS92/Z, which was calibrated on 31 October 2023,
Certificale Mo, TP-145-23

Traceability This Certificate is waccable to Internatiinal Sysiem of Unit (SE Unit through Naienal Institute of
Mesroboey { Thailand}

Note

The reported uncertainty is based on & standard uncentainty mulliplied by the Coverage Factor & = 2, providing 2 level of confidence

approximately 43 Y

Approved By : A“'_n’
Mr. Pacit Mathavirm
Culibration Engineer Supervisor
Ussue Date : 15 March 204

wna'r:‘laimuqu

“The pesults relid by 10 the ™ ? po e e 1 o e Inmwvotive Instrament o, Lid,

P XMATT Ripve ) fssase shat G107/ 19

WATIVE IRSTRURIENT CALIIRATION T AR

M D 48, S0 S P INARRY | ) TARIHIS WANG K AR

HE AR IS SANE T i

PVRE 1 T AN AN

PAN: BaH2L

Certificate of Calibration

Certilicate No ¢ LXM-103

LINITET) ANALYST AN ENG Hequest Na 1 Reg-2024-0538

oLTh Page : 12

Addres: W1 S Udoimsnk 41, Siiki

Banghok 10260

Lt Under Calibration Detnik

Ingtrument Name Laght Mei

alibeatsan 204001, 200001 bx

R

Manufiturer EXTECH

Instrumeni Sturu

Madel

Sevinl Mumilser
Resolutmn Iis

113 s

Calibeation Enviesmment wnd Detaiby
Tetnperaiute I5HC 2 IAC
Humlikity Al B H 4 20 "aRH

KRevemved Dale 1 April 2024

ulibruted Dute 19 April M4

Culibratvon Procedurs

e whl CPLXM

erment was done in avco

Helerence Standard

il Wlemminniee Seusie, Senal Moo JIB62/2 3015

which wis cabhi o 21 October 2023

TP-1045-23

Traceability

rigenhle o Intetmitiones] Svstern of Lai (50 Uit throo

.t Institioe of

Notr

The repa unvertalisty & bused on o slendurd

nty multiplized by the Covernge Factor & = 2, providing & level of confidence

uppraxicnately 95 %

Appraved By :

A

Mr. Paep Mathavorn

an Engineer Supervisor

Issue Dote =

29 April 2024

The pevsits rebabis vy 4o e lim ealibeatinl, The o

shall ot bor pryeestoos

enanslaimunu

AT i (30 Pl

INROVATIVE INSTRUMERT CALIBRATION LAR

INNOVATIVE INSTRUMENT €9 LTD. HEAD OFFICE

T MO0 13 SOLSINTINAKORN 11 TAMBON BANG KAFD,
AMPHOE BANG PHLISAMUT MRAK AN PROVINGE 10550 THALLAND

TEL: i6I0-2110-5560-1 FAX: (68321 10-T 140

a
ACCAEDITED

CALBRATION LAGCHATORY
AC-1T

Calfbiration Mote

Cariliente Mo 3 24-LXM-070

UUC Adjustment 1 e adjwsiment belore use Request Mo : Req-2024-0537
Page 122
Himult of Calibration
Standard | UUC Reading | Correction Unegrralaty
UL Range (151
il i) (1) =15
L] a [} OsH
“ il u 13 % ol Rsding
10K 1 - 12% of Ruading
ZiH 20 =1 22% of Reoding
3l m 2 22% uf Reaing
A0Mh A 5 22 % of Reuring
0 o -3 2.2 % of Rouiling
R
foo At 1 2.2 %% ol Realing
(1) 1okt -1t 22 % of Reauling
1200 120 e 2.2 % ol Reading
14061 1450 - 2.2 % of Reaing
1061 R # 23 % of Reading
() (L] 4 22 % of Reading
2001 1983 T 22 % af Reading
300K 2090 1 1.3 % of Reading
Jono A ELo) £ 23 % of Rewding
S0 A0l) # 12 % of Reading
* Indicaites vom accrediled
ol of Certificate
Calbrated By : WE.
M. Neppadon - Luanyart
'
wnaslumuny
Ine dy o the il e hall exerpin Tull, without written appreval 0 te Inovative Estusent Co, Lid

ISHEAATIVE INSTRUNMERT CALIIRATION £ A1

PRt ATV P TILUMESE  HEAL P

w1 AN, AN K

A AN I

T 1 FRA T AN

FM-THE-LXM 01 Ry 00 esse doe (110719

CALBNATION |
AL

Coervifeats No : 24-LXM-10

Request Xo

Page: 22
Hewls af Calibrathon 1
Stundurd LT Mewnding Uncertaimty
UC Bamge i1

It it I

" | ) 15

@ s ]

i i 1

o 30 3 23 %% ol Heading

. i 2 23 % gl Meading

o 504 | 33 % i Reading

L0 i 33

[ B e

1200 12510 y 118

i 14 a 23

(0] 1514 £} L2 of Redding

thi) 3 Wit

30iH) T

sl 2 i 23 el

20600 i T 23 % i feenilng

s i) i 23 %t Reuiling

* Indialed e aisreditod
End uf Cortileste
Callbratrd fly 1 It




