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Verification Report Verification Report
Certificate No.: 2402957-001-02 Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91704460 Model: 2520 Seria) No.: 91794469
Resolution; 1 °C  IDNo.: UAEWAS.011/2560 Resolution: 1 °C  IDNo: UAE.WAS.011/2560
Manufacturer: FOSS Manufacturer: FOSS
Date of Calil i 23-24 May 2024 Page2of4 Date of Calibratian: 23-24 May 204 Pagedof 4
Callbration point: 380 T
Location: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD. Catlbration result:
Environment Condition: AmbientTun_pe'famre ( 25 £3)°%C Reporting of emper.ahlrn. . T
Crovnse (0 % 10) v | g | WS | sty (+20) | pemamem | (2

380 380 0.96 378.86 21
380 380 0.40 37841 2.1
380 380 118 37854 2.1

Condition of this results of Calibration:
1. This instrumentt was calibrated by insert standard thermocuples type R into its heating block digestion and

1

2

3
comparex to temperature abtained from reference standards thermometer at calibrated point. 4 350 =2 D4 3781 15
- The temperaturc scale used was based on TS - 90 . 5 2% i ol :;;;: :':
- All data show below were final values and the nltial data may be obtsined upon request. g = = o o o
2, Reference Standard : i B 380 380 033 377.08 21
— . ;:‘:;: Ms::',::::m Certificate No.| _ Due Dats N:“'::‘L 9 380 380 0.14 376.61 21
with Thermotouple | TypeR | Tosminiowarins TC23/0048 | 2:Jun-2024 Lot - ﬁ :z ;:g z::g :Z;’; :t
3. This certificats Is raceable Lo international system of units (ST Units). 7 0 . =T T 7
4. This certificate was certified only for the instrument we calibrated. 13 380 380 0.44 379.07 1.6
5. This result of callbration was found accurate s shown an date and place of calibration only. 14 360 380 01 379.19 1.6
6. Condition of Calibrated em : Good = 3%0 380 " oaq 379.78 16
UUC* Description 16 380 380 137 378.74 21
Timeof Record - Hour 30 Minute AL 380 % 17 380 380 033 378.74 21
18 380 380 0.4 378.27 21
7.Resultof Calloraion : | X | Without adjustment || Ater adjustment 19 380 380 0.9% 37353 21
2 750 3 0.40 37896 2.1

Hote:

-UUC* = Unit Under Calibration

~Immersion depth of standard thermometer In tube level high of sand Is equal heater plate of UUC.

- Stability = One-haif of the greatest maximum difference of measured temperatures 2t one sensors,
far at least haif an hour after reaching steady state.

F-C5-012 Revision: 01 Date: 20M-55

F-C5-012 Revision: 01 Date: 200465
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Verification Report Calibration Certificate
Certificate No.; 2402283-001-01
Certificate Na.: 2402957-001-02 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LD,
Equipment: HEATING BLOCK DIGESTION Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Model: 2520 Serial Na.: 91794469 Bangchack, Prakhanong, Bangkok 10260
Resolution: 1 °C  IDNo.: UAE.WAS.011/2560
Manufacturer:  FOSS Pagje 1of &
Dats of Calibration: 23-24 May 2024 Pagedof 4 .
Calibration point: 380 °C Equipment: Electronlc Balance
Calibration resuit: Continved
Manufacturer; METTLER TOLEDO
Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW
Model: XSR205DU
Serial No.: €B09071872
ID No.: UAE.WAO.013/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024

Calibrated by mrJerawct Prapawuttipong  Approved by /
Remark: Edited Dale of CaRbration from 23-24 May 204 to 23-24 May 2024, Sclentlst ( Mr.Pheraphat Tuanjit )
foter Manager, Division of Calibration Laboratory
<LUC* = Unit Under Callbration Date of Issue: 9 April 2024 for the Technical Team
-Immersion dapth of standard thermometer In tube leved high of send is equel heater plate of UUC,
- Stabillty = One-half of the graatest maximum difference of measured temperatures at one sensors, The arefora o .

for at least half an hour after reaching steady state.

This Certificate is tssued In accordance with the conditions of accreditation granted by the Thai Laboratory Accreditatian Schame
) . - which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2 units of measurament realized at the corresponding national standards kboratory, This cartificate may not be neproduced other

providing a level of confidence of approximatety 95 %. than in full eecepl with the prior written approval of the National Food Institute.
R —

F-CS-009 Reviston: D1 Date: 20-0+65

F-CS-082 Revision: 01 Date: 204465




/

. 3
aua'ﬂnnssuwmmaasmaamlmawn's H FEEMNSSUTBULNYTETaaN LS YIS %
l I I AUEUSMSAa0USUBMS e INnSsua s I I I AUELSMRSABEUUBNIS38 A INNSSUERS, YR
ey ™
Fourdanon for incusiiel Oevelopmers Naronal Food hsttuie i Foundanen fer okuemal Devalopment Neronal Food keimaz s )
e o, Food Inusmel Laboratory Sevce Cerver SRR o031 e o i oo nclusti Laborarory Sandce Cerer BTG qoot

v/

Calibration Report Calibration Report

Certificate No_: 2402283-001-01 Certificate No.: 2402283-001-01
Equipment: Biecronic Balance Manufacturer:  METTLER TOLEDO Equipment: Electron:c Balance: Manufacturer;  METTLER TOLEDO
Model: XSRD5DU Resolution:  0.00001 9/ 0.0001 g MWodel: XSR205DU Resolution:  0.00001 5/ 0.0001 ¢
Seriai No.: CDO9071872 1D No.: UAE.WAQ.012/2563 Serial No.: CD03071672 0D UAEWAOO12/2563
Capadty: 220 ¢ Capacity: 220 ¢
Date of Callbration: 2 i) 2024 S Page zofa Date of Cailbratton: 2 apri 2024 Poye3otd
Environment Condition: Ambient Tempersture: 245 = 0.5 °C  Refative Humidity: 475 25 % Calibration Results:  (Continued)

Place of Calibration: ‘Laboratory, UNITED AMALYST AND ENGINEERING OONSULTANT CO., LTD.

i i . -
Condition of Equipment: Good Condition Calibration Range:  0-809

Condition of This Results of Calibration: Callbration Adjustment: Internal Calibration
1. Calibration Method: NFL Mgthod W-HA-D01  In-Howse Method based on UKAS Lab 14 : 2018 3. Departure from Naminal Value: (Range: 0 - B0 g ; Resolution: 0.00001 g )
2. Reference Stondards:
Reference Standard  Modgl  SerjalNo  Calibrated Bv  Cerlificate No,  DueDate Nominal Value Sandard Volue AcersgeReadng | Comecion | Umersinty | Coversga Factor
Staard Weght CassEZ Imgr0200q  BSOSS6757Z T M23040535 #npril 2024 L 5 =g { G o ) . & N
Thesmo-Hygro Meter 608-H1 NFLSTHOIG/Z3  Quaity Reborn Qra4-0343 9 February 2025 Uniexd L0000 000000 0.00000 0000088 . w
3. This certification & traceable to ST UNIT 0001 0001003 000101 -0.00001 00000091 2m
4. This certificate was cerified only for the instrument we cedbrated. 0005 0.005003 000439 000001 | 0000094 | 200
5. This result of callbration was found accurate as shown on date and place of calibration onty, 001 0010003 001000 D.00000 oo | 20
ration Resiilts: 085 | 09 005000 000000 o008 | 2m
3. Repeatability of Reading: | 01 0,100011 0.10000 0.00001 ogowon | 20
Worinal ke { ) | Standord Gevatonof Reading IPT} | 05 0.500016 0.55001 0.00001 0.000014 200
w 2.0000052 1 1 1000003 100002 -0.00002 0.000016 200 |
0.0000063 = 2 2000023 200001 0.00t01 0.000017 20 |
— ] s 5.000017 I 500002 0.00000 0.000020
- 0000053 1 10.000009 10.00000 0.00001 0.000026
2. Off-Center Error:
20 o003 | 20.00002 0.0000t 0.000037 200
Amassof 100 g was piaced and moved to vrious posiion on pan. 1
The balance reading otralred is given tn the table, =] 00000, 0000 000001 L0000, Lo
e . 50 50000028 | ] -0.00001 0 nyiie 100
[©f V,G ) o | 80.00005 0.00002 o0l 10

g @
1 2 3

{ 9 )¢9 )1Co )| g dIC g d[C o) {9 )

100.0002 | 100.0001 | 100.0002 | 999999 | 1000001 | 100.0001 00003 ﬁ

FCS-012 Revision: 01 Dte: 20-04-65

3 (Manximum Difference)

F-CS-012 Revision; D1 Date: 20-04-65
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H FEIMNSSUTRLNYACEIETS SIS TS m FOSE South East Asia
I I I AUSUEMIEABBUNUBMESPaNNSELE TS AN 3388 Sirinvat Building, 25th — 26th Ficor, Unit No, 3388/90,
Pty Rama IV Road, Klongron, Klongtovy, Bangkok, Thattand 10110

Fovndaron for housinal Cevelopren National Food stiute -
TIalee SR cood hdusiial Laboranory Sevice Certer PHRE T
Customer Service Report [ Reportna: | 9810 ]
Calibration Report =1 8 ks ik
[cutomer | UAE Addren:| BAD o
Certificate No.:  2402283-001-01 [ nsrument: ] 7200 91390 514
Equipment: Electronic Batance Manufecturer:  METTLER TOLELO Hours Travel To T T —
Modl: XSR20500 Resvlution:  D.00501 3/ 0.0001 g sat [ OBEY T oy IEET T Y
Seris) No. C003071872 10 Ho.t UAEWAO.012/2563 Finish 0310 c PN ohs
Copacity: 220 ¢ Job Tyre
Date of Cafibration: 2 apdl 2024 Tuge 4 of 4 lication Special Standard
- Normal 5 Courtesy Visit x instaliation x Training X
Calibration Results;  (Continued) Gistributar x PMA x Quote = In House x
Calibration Renge; 81-200g Internal % Warran®y A Repair . P 3
Calibration &djustment: Internal Calibration |__Digtal Service L] Saless E] Remate x Other x
3. Departure from Mominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g ) | PDZM Number: 1 - itapplicable 1
T T - PMAType [ FRASCATe  d apnlicable 1 contractWo, | IF apglicablc 1
Nominal Value Standard Value Average Resting | Comection Uncertainty Coverage Factor
L4 )iy 3 (r £ . Datalls of Work / Test Condtion / Status
« 200010 90,000 0.0001 000015 200 T YF0)
100 1D0.00006 100.0000 0.0001 0.60015 2.00
Lo 110.00007 1100001 0.0000 000017 200 Sl LT TP TS O T L
AFsIaey 3 Tedn (0o e T
120 120.00009 120.0000 | mooo 0008 | 200 Plaliaz. B0 L - %0 0 L)
13 12000010 1304000 90001 00019 200 Mfavode Pro et e
sl Lo - Aol TSN |
190 14000014 2400000 00001 000020 200 t
150 150.00009 150.0001 0.0000 0.00020 200 H 4
Lo | eomo | sessom 2.6000 0.00022 2 TR L0 a7 2 VX, T T —
7 170.00012 1700001 | oo 0.00023 200 | 10000325 fThen new loryle | pE ==
20 200016 oo | ooe | oooas a0 | Instrument Reoty for Use T ok T notox | f nt OK - Camment
Part fox Batch Description
ILTLLETE 19,12 toto | Foss i eiF bitoo wlelch Eralopie 800 1 1
1 confirm thegreport Is accurate and complete
Slgned Foss I e P I Signed Customer I o ,hm‘
The reported uncertaiaty of messurement was based on s standrd uncerainty mullplied by B coverage factor  , providing 3 T 1 — 1
leved of confidence of apprax matety 35 %,
— End eeeeees éi Would yos be to rertisizuts in @ brief survey In order to tefi us how we Emati
F-CS-012 Revision: 01 Date: 20-0465
v
wnmslumugy




FOSS South East Asla

3388 Sirdarat Bullding, 25th — 26th Floor, Unk No, 3388/90,
Rama IV Road, K! Kongtoey, Bangkok, Thaitand 10110

CertNo.: 24TW39

Page.: 2012

of this rezult of

1. Reference Standard Instruments :
This certification Is traceable to the Intemations! System of Unit birough the refersnce standards

laboratory of Industrial Center, ay N (Thailand-Japan).
Instruments Serial No. ID Na. Certificate No. Dua Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balarce 14233821 110RC001 23MM405 16 July 2024
2. Standard Materlal :-
gterial Manul; r LothNo, Assay
Sodium Thiosulfste pentahydrate Merck AM1783316 100.2%
Result Dissolved Oxygen Meter AdJustment With Alr 100 %

Dissolved Oxygen Proba No.: 228100125

Titration Mathod DO Metar
Standard Devistion
(Azlde Medification Mathod) Reading
(mglt} (mgiL} (mglL}
az0 819 0.0055

This report was certified only for the Instrument wa tasted.it Is allowable to use for study

Intend to use for advertising and refemal purpose is prohibited. This report may not be reproduced
other in full.without written approval of the laboratory

(CORPORATE SER¥ICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
5345 PATTANAXARN ROAD SOI 18. SUANLLIANG, SUANLUANG BANGKOK 10250

TEL 0:2717-3000-20  FAX. (-2719-5484.

Certificate of Calibration

)

Customer Service Report | Report No: | 9807 TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPURATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
[ Date: ] £-9Feb gopa ES 3 1 EQI
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
[costomer ] URE address: | BANGKOW TEL. 0-2717-3000 FAX. 0-2719-5484
[ bwtrament: ] KYE100 2 52
Hours Trave! To Customar Labour Travel From Customer ce:.Nn‘: ?lo‘l;v:as
sue [ o ] T I — age.:
Finish LI "Ghﬂ 190 - 7'““ 1] [
= Certificate of Testing
lication Speclal Standard Equipmant : DO Mster
‘Norms! % Caurtesy Visit « Installation v Tralning *
Distributor [ PMA » Quote x In House x WManufacturer hE:l
tnternal x ‘Warranty x Repair . PM P
Digital Service x Sales Support % Remte X Other ¥ Model : 5100
— Serlal No. : 11
[Foyauom wamber [ Wapplcable INo B 101853
IDNo,: UAEWAO.004/265¢
| PMA Type | Fosseore. i appicable | contractMo. | il applicatile Date : P e
Datails of Work / Test Condltion / Status Test Dats : 21 February 2024
I Fom scTstee = Reference : 2402-0828DSC1
TRl e i Submitted by : United Analyst and Engineering Conaukant Co..Ltd.
Tioae Mbmene = 80+ 55 Py T 3 8ol Udomsuk 41, Sukhumvit Road, Bangehak,
e pacq B pm T (70 - Phrakhanong, Bangkok 10260
~ A o i Pt Bt 7 e L 25485)°C
= loljw ery ek { Y { )
— ToRoV 105ey 71 Tun R PR 1 Humidty  (50+20)%
) Test Procedure : In-house method : GP-CHS
Blad -0.1n by Compastson Technique with Azide Modification Method
Pegpray s 106 1
Tested by : Walalak Sirithean
InstrumentReadyforUse [ ok | metok | + not OK - Comment SOJL
'
Part Na: Bach Desription iy Approved by :
f— Approved Signatory
SuoNI[oF 15 10.Teis | FOI pp edt FPioo Jiwo 17 mo ]
{ )Porihippa Tameyakul
{ ) Unnopphol Harachal
{/] seithip Meangmal
Tconfirm this rgoat Is serurate and complete aasaads ot 22 February 2024
: Y ]
sgedross | s j‘ L~ | serescustomer | 3o ngermif
Name 1 Name 1
| Would you be willing to sarticipart in g brief survey i orer to tell T Email '
wnmslumugy
.
enenslupugy
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN} T

<

NBCTIBLTIBITOS
CALBRATION 003

Cert. No.; 24TM588
Page: 10f 3

Equipment : Hot Air Oven

Manufacturer : Memmart

Model : UF 5§

Serial No. : B212.0411

IDNe. : UAE.WAQ.005/2556

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

Lacation : Lab Floor 2

Recelved Order : 01 April 2024

Callbration Date : 01 - 02 Apeil 2024

Amblent Temperatura : (26£10)°C

Relative Humidity : (50£30)%

Calibrated by : Krisda Malee

Approved by : A

Approved Signatory

{ ) Panpan Palpim

{v") Suwit Imjal

( ) HKunchit Prompmat

Issue Date ; S April 2024

The L i arefora P ity of 5%

This cortifica.c may not

thea In full, except with the pei

Appravat af the hesd of Corporaiz Servicrs 3 : Equipment. Catibration and Testng Sarvices.

naslumunu
A 006506




Equipment : Hat Alr Oven : Equipment : Hot Alr Oven Cert. No.: 24TM589
Condition As-Received: Used item Page: 2of3 Condition As-Recelved : Used Item Page: 30of3
Refarance : 2404-00040C-3 Referance : 2404-00040C-3
Procedure Used =~ Result of Calibrati {*) Without Adjustment
Ci were using procedura CP-OT02 based on TLAS G-20 according 1o direct Function of UUC* ; Temperature Source
meesurement method with Oala which with Te Detactor { RTD } Fresh air sefting : Close
and Thermacauple Type T. Calloration| WU~ | UUG Overall 9
T e e LSS B Based on (15200, Point | Setting |Reading|  stabllity Varlation| Factor
Condition of this result of calibration °cy | ey | (e (+7C) (°C) (c) X
1 RSferanes stanwscdpstioment= 1040 | 1040 | 1040 0.032 047 08 | 2
Instrument Sarlal No. Cert. No. Traceable Due Date T 120.0 1200 | 1200 012 0.72 13 2
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024 4800 180.0 | 180.0 013 12 15 2
2. This certificate is valid only to tha item calibrated on date and place of calibration. — =
3. This certification is traceable to the Intemational System of Unil. e
Remark : TPA : Technology Promation Association { Thalland - Japan ) P':i"' Postion .
Result of Callbrationz=  {*) Without Adjustment ge) J 1 2 ] 4 ] 8 L B_|9(refl| (+°C)
Function of UUG* : Source 104.0 | 104.464] 103,847 | 104.226 | 104.232| 104.106| 103.691| 104.275[104.127 | 104.013| 042 |
Fresh alr setting : Ciose i during 120.0 | 120,486 120.088| 120.835 | 120.596| 119.531 | 116.644 | 120.364|120.144 | 120.158| 1.1
= | Beainning Finished 180.0 | 180.674 179.768 | 180.285 | 180.870| 179.584  170.780 | 180.287 | 179.961 179.802 1.1
e Temp. { °C ) 27 26 Average* : The avarage of 30 values In each pasition.
E 2 4 REL.Humid, { % ) 47 48 Temperature stabllity : One-half of the grestest of at any one gensor,
AT IAC Supply ( Voit ) 221 220 :The oliffe of at any sensors and the measured
;‘; temperature at the reference location which are observed at the same fime or at as close an observation tme as.
3 e Ref. Std. ID No.: @ possible to the pattern or within the chamber under steady-state conditions.
H 2 C: Point Overall Variatian : The Difference of the maximum and minimum ion.
i b {12010 180) UuCT : Unit Under Calibration
A / Powiton : - (104)c Nols : The reported uncertainty of measurement was Included stabilty and excluded uniformity .
¥ om0 3 2118TC01 | 22.18RTD-21 The repartad uncartainty of measuremant was hased on a standard uncertainty mulliplied by a coveraga
— 2 21-18TC02 | 1BRTD-2:2 factor k, providing & level of confidence of approximataly 85 %.
3 2118TC-03 | 1BRTD-213
4 21-18TC-04 | 1BRTD-2/4 -olo-
Probs Datalls : . o 5 2118TC-05 | 1BRTD-2/5
a= 60 em D= 050 m & | 21187C06 | 18RTD-26
b= 50 em  we oesl = _ 7| 21emc0r | 1eRmD2T
c= 50 om He 075 m ] 21-16TC-08 | 18RTD-28
Cepacity = 0.30 m® Biret) 21-1ETC-09 18RTD-29
LN . . g
wnashimugu mnaﬁ‘lun'mgu
21209739 a 1209873
TECHNOLOGY PROMOTION ASSGCIATION (THAILAND-JAPAN)
CALIBRATION AND
534/4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGRDK 10250
TELO-2717-3000-29 FAX.D-2719-0434
Equipment : Electronic Balance Cert.Ne.: 24MM282
Gondition As-Recelved :  Used ltem Paga: 2of 3
Rafsrence : 2405-01860C-1
Procedure used :-
Cert.No.: 24MM282 Calibration were using in-house CP-0B01 based on UKAS LAB 14

Certificate of Calibration

Page.: 10of3

Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204-S/IFACT
Serlal No. : 1129381010
12 No, : UAE.WAS 002/2552
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Sol Udemsuk 41, Sukhumvyit Road,
Bangchak, Phrakhanong.
Bangkok 10260
Location : Belance Room (108)
Received order : 11 May 2024
Calibration Date : 11 May 2024
Amblent Temperature : 15°Ctod0°c
Relative Humidity = 30 %0 90 %
Calibrated by : Khit Ruttanaprapachal
&
Approved by : KUY“)‘
Approved Signatory
( ) Ponipan Paipim
{ ) Suwit Imjai
(v ) Kunchit Promprat
Issue Date : 15 May 2024
The are for a o 5%
y not than fn full, prior written
Approval of the head of Equipment Cafibr

mnms'h.imuqu

according to diract measuremant msthod agalnst standard weight.

Conditlon of this result of calibration
1. Refarenca standard instuments:-

Instruments Model Sarlal No. 1B No. Test report No, Dus date
1) Siandard Weight Set (E2) 15884 24053 TORCO0T MM-0013-24 25 Jan 2026
2. This certificats is valid only to the itam calibrated on date and place of calibration.
3. This result of callhration was made on requested at the polnt specified by customer.
4. This certificate is not cedified for any commerclal transaction.
5. This certification is traceable to the Intemational System of Unit.
R iibration { ) Without Adjustment ( * ) Afer Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resoluilon 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applisd Welght Reading Correction Uncertainty Factor
(g) {g) (g) (£mg} (k}
100 100.0000 0.0000 019 203
200 200.0006 -0.0008 Q.30 2
After Adjustment :
1. Determination of the standard deviation of welghing machine {n=10)
Applied Weight Standard Daviation
(g) of Reading (g )
100 0.00007
200 0.00005

wnesliimunu




Equipment : Electronic Balance Cort.No.: 24MM282
Condition As-Received :  Used ltem Page: 303
Referance : 2405-01660C-1

Result of callbration
2 Effsct of off centar loading

A mass of 100 g was placed to various position on the pan.
Tha weighing machine reading errer obtained ks given in the lable

Maximum difference batween
Position1  Position 2 Position 3 Paosition 4 Pasition 5 off-center and central loeding

(g) {9) (g) (9) (g) tg)
0.0004 -0.0004 -0.0003 0 -0.0004 0.0001
3. Daparture from nominal vaiue
Balanca Measurament Covarage
Applied Welght Reading  Corection  Uncertalnty Eactor
{8} (9} (9) (tmg) {k)
Unload 0.0000 0.0000 0.15 243
0.01 0.0100 0.0000 015 213
0.05 0.0500 0.0000 015 243
0.1 0.1000 0.0000 015 243
0.5 0.5000 0.0000 0.15 243
1 1.0000 0.0000 045 213
10 10.0000 0.0000 0.15 211
50 49,9998 +0.0001 047 206
100 29.0000 +0.000 019 203
150 140.9988 40,0002 020 2
200 199.9980 +0.0010 0.30 2

The reported usicartainty of measwement was based on a standasd uncertainty multiplied by a coverage
factor k , providing a leval of confidence of approximatsly 95 %.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w

AND TESTING SERVICES g‘/;\\y
514/4 PATTANAKARN ROAD SO 1, SUANLUANG, SUANLUANG BANGKOK 10250 oY |t
TEL.0-2717-3000-79  FAX, 0-2719-9484 CALMRATION 8888

N

,

Cerl.No.;  24CH368

: 1of3
Certificate of Calibration o
Equipment : PH Meter
Manufscturar : Horiba
Model : LAQUA-PH210
Serial No. : HAGADOO?
10 No. ¢ UAE.EFM.002/2583(EFM.pH.02/83)
Condition As-Recsived: Usad ltom
Recsived Date = 01 April 2024
Cedibration Data : 02 Apsil 2024
Reforence : 2404-0037WSGC-1
Submittsd by : Unifed Analyst and Englneering Consultant Go.,Ltd.

3 Sol Udomsuk 4%, Sukhumvit Road.
Bangchak, Phrekhanong, Bangkok 10260

Ambient Temperaiure : (25 ¢ 25) °C
Relative Humidity : (50 £ 15)%
Calibration Procadure : In - house method :

~o0c- - CP-CHS by direct measuremant with DC voltage
standard and direct meesurement with
certified reference material (CRM}
- CP-CH8 by comparison with temperature standard
Calibrated by : Warakom Lemgagtrakul
Approved by : S’a“‘n’ ll‘f
Approved Slgnakary
( )Pomnthippa Tameyakul
{ ) Unnopphol Harachat
{/) Saithip Meengmal
iszsue Date ; 08 Aprll 2024
The are for s p of app 95%
Thix tenifieste muy st b reprodoced osher fhan in fl;\.tuq\ with The prior written
ead of € jieen 32 Equipment ion e Testi i
' ' ' lu
'
wonanslueauny eI lmIUnY
A 0062139
CartNo: 24CHS389 CortNo.:  24CH3e8
Poge:  20f3 Page.: 303
Condition of this calibretion resuft Calibration Resuits
1. Reference Standard Instrument Function : pH Measurement
Insfrumant SerlalNo, IDNo.  CertMNo. Due Data Pertorming three huffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Procoss Callbrator 54030040 130RC116 2062802 27 Aug 2024
2) Ref. Standard Thermometer 4582054 110RCO44 231908 26 July 2024 Unit Under Standard pH Actual pH | ActusimV | Uncerisinty of | Coverage
This fication iz braceable 1o the System af Unit P = Callbration Buffar Solution Reading | Reading |pH Measurement factor
- Tochnoiogy Promation Assacialion (Thaltandhlagan) {mv) ] L
2. Contified Reference Materials  : The measurement resuks are trsoseble ta §1 ough CPA cham Lid., PH Electrode 408 401 g o078 Ed
ANSHAS( National Acereditation Board, Accretited No. AR-1835 S/.: QEZMMB1 6688 898 1.8 L L0
6.986 7.00 0.8 0.0088 200
Buftar Solution Manufacturer LotHo. Exp. date 9.007 10,00 -Ba.4 0011 206
pH 4,008 CPA chem 940102 27 Nav 2025 Funclion t
pH 6,985 GPA chem 940104 02 Nov 2024 {*) Without adjustment
pH 8897 CPA chem 840106 02 Nov 2024 Tris equ - with T Probe:
3. This cartificate Is valid only to the tem cailbralsd on date and place of cakbration. - Modsl ¢ _Bes2d
- Serial No. : Qs2M0181
Caltiatiin Dimension of prbe
Eynction ; mv & roment « Length : 103 mm.
i curve by 10ce8s at pH (4,7THT,10} . - Diamatar : _—1 r )
U of - Immession Depth : 20 mm.
dard ncertal Cave: ————d
Nominal | Stan: g nty rage
Unit Under Valua | Voltage Mossurement ||| fackor Caffbration Standard vue Uncertalmy of | Goverage
Eror
Input (em¥) « Point Temperaturs Reading measurement | factor
pH mv my pH 'e) (°c) ('c) *c) (£c) K
PH Meter 400 177.48 75 401 0.058 200
S/N.: HADADOOT 7.00 0.00 02 6.98 0058 200 250 25,002 250 2 013 200
70 | 0 = 6.9 0058 260 300 20,003 w0 | -aom 013 200
10.00 ATT48 | -1713 1001 0.058 200 80 35,003 350 0,008 013 200

Li)ﬂ?l"ﬁ‘lulﬂs’ﬁlﬂliﬁ
a 12098817

Remark - UUC* = Unit Under Calibration
merepmaimmmyulmmunmlwasbasadonastandaMumsnawynmltIpﬁedw-mrwe
factor k, providing e level of confidence of epproximatsly 85 %.

-o0o~

. Sadl

lonanslumy
a 1209882
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&
TECANOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
p———
53444 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.D-2717-3000-79  FAX.0-2719-5484

NACTEATISI2028
CALINATION aoot

Corl.No.: 23CH1223/1

&

Condition of this calibration result
1. Reference Standard Instrument : -

Page: 1of3 Instrument Serial No. IDNo. Cert. No. Due Date
ae 1) Document Process Calibrator 54030049 130RC116  23£2602 27 Aug 2024
Certificate of Calibration 2) Ref. Standard Thermometer 4962054 110RC044 231808 28 .ul 2004
This cerlification is raceable lo the Intemational System of Unit meintained through;-
This Certificale was issued lo replacs (o the Certificate No.23CH1223 - Technology Promotion Association (Thallend-Japan)
Equlpment : pH Matar
2. Certified Reference Materials : Tho measiement resulls are lraceable to SI through CPA chem Lid.,
enciecturer; si ANSI-ASO National Accreditation Board, Accredited No. AR-1835
Model : PH100A
Serial No. : Jco2129 Buffer Solution Manufacturer Lot No. Exp. date
1D No. ¢ P ——— pH 4.008 CPA chem 913598 14 July 2025
o.¢ 195258 1(ENV.pH.04/81) pH 6968 CPA chem 853833 28 Dac 2023
Condition As-Recaived: Used ltam pH 0.987 CPA chem 913600 14 July 2024
Received Date : 26 September 2023 3. This certificate |a valid only to tha tam callbrated on date and place of cafibration.
Callbration Date : 27 Septembar 2023 Caflbration Results
References : 2309-0681WSC-1 Function : mV Messursment
Submittod by : United Analyst and Englneering Gonsultant Co. Ltd, ! standard curve by Fluke at pH (4,7)(7,10)
3 Soi Udomsuk 41, Sukhumvit Road, ~ Nominal | Standard . Uncertainty of Coverage
Bangchak, Phrakhanong, Bangkok 10260 Unit Under Valug Voltage | Actual Reading Measurament factor
Ambilant Temperature : (25 + 26) °C e Input (2mv) &
Relstive Humidity : (50 + 15)% | pH L mv [ pH
Caltbration Precedure : In - house method ; PH Meter | 400 ML 177 401 0.58 200
- CP-CHS by direct measurement with standard SM. Jcoz7ed __Too 0.00 o__} 700 B 0.58 200
vollage callbrator and direct messurement with 7.00 0.00 o | 700 0.58 200
certified reference material (CRM) | | topo | -177.48 -177 10.01 0.58 2.00
- CP-CH8 by comparison with standard thermomster
Calibrated by : Warakormn Lemgagtrakul
.
}
Approved by : SQIH‘E ? -
Approved Signafory
(\/) Seithip Meangmai
{ ) Warakom Lerngagtraiul
{ ) Ponpan Paipim
Issue Date : 16 October 2023
The U are for a confidence p ofappr 95%
Apgroval of the head of Sotvices 31 Equipment.
'
enanslupauny wensnslumuny
A 0052486 a 1184884 |
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
& CALIBRATION AND EERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 15250
TEL.0-2717-3000-29 FAX.0-2719-3484
Cerl.No.: 23CH1223/
Page.: 3of3
Callbration Resubis
Function : pH Measurament rt ¥ H Cert.No.: 24MM202
three buffers curva by uaing buffar nominal pH {4,7)(7,10) N ce iflcate Of callbratlon Page.: 10of3
Unit Under Standerd pH Actual pH | ActualmV | Uncertalnty of | Coverage ]
Calibration Buffor Solution Reading Reading | pH measurement| factor
{mvV) (%) 3 Equipment ; Electronic Balance
pH Electrode 4.008 401 17 00079 2.00
S/N.:2303085IAB0S3TT | 6986 7.00 -1 0.011 2.00 Manufecturer : Mettler Toledo
6.986 7.00 -1 0.011 2.00
9.897 | 1001 | 78 |  oaoes 2,00 Modal: AB20ESEACT
Serial No, ; 1128361010
Function : Temperature Measurement
{*} Without edjustment ID No. : UAE.WAS.002/2552
This equi was with Prebe;
- Modef : Submitted by : United Analyst and Engineering Consultant Co.,Lid.
- Serial No. : 2303088IAG05377 3 Sol Udomsuk 41, Sukhumvit Road,
Dimension ol probe; Bangchak, Phrakhanong,
- Length ; 110 mm Bangkok 10260
- Diameter : 12 mm .
. Depth : Tmm Location: Balanca Room (108)
Recelved order : 11 May 2024
. _— Calibration Date : 11 May 2024
uuc* Error Uncertainty of | Coverage Amblent Temperature : 15°C o 40°C
Polnt Temperature Reading | measurement factor Relative Humidity : 30 % to 90 %
. o 2°C
(c) ) c) (°c) ( ) k . Calibrated by : Khit Ruttanaprapachal
250 25.002 251 0.098 0.13 200 | d"
20.0 30.003 301 o0.087 043 2.00 KUM}“
35.0 35.001 350 -0.001 013 200 Approved by :
Approved Signatory
Remark : - UUC* = Unlt Under Callbration { ) Penpan Palpim
() Suwkt Imjai
The raported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage (/) Kunchit Promprat
factor &, providing a level of confidence of approximately 95 %.
oflo Issue Date : 15 May 2024
The are fora probabifity of 86%

Sl
wenanslumuny
a 1184883

‘This cerlificate may not ba reproduced other than in fufl, sxcept with the pricr weitten
Agpeoval of the head of ibatic

Lanms'l:imuqu




P

Equipment : Electronic Balance Cert.No.: 24MM292
Conditlon As-Received :  Used Item Poge: 20f 3
Reference : 2405-01660C-1
Procedura usod :-

Calibration wera using in-house CP-0BO01 based on UKAS LAB 14

according to direct measurement method against standard weight.

1. Referance standand Instruments:-

Instruments Modoel Serial No. ID No. Test raport No. Dug date
1) Standard Weight Set (E2) 15884 24053 TORCOO7 MM-0013-24 25 Jan 2028

2. This cartificate is valid only to the item catibrated on date and place of callbration.

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

4. This certificate is not certified for any commercial transection.

5. This certification is traceable lo the Intemationa! Systern of Unit.

Aesult of calibration { ) Without Adjustment  ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 220 g Resolution 0.0001 g
Befora Adjustment :
Belance Measurement Coveraga
Applled Weaight Reading Comection Uncertalnty Factor
(g} (8) (g) {tmg) (k)
100 100.0000 0.0000 0.18 203
200 200.0006 -0.0006 030 2
After Adjustment :
1. Determination of the standard daviation of welghing machina {n=10)
Applied Welght Standard Deviation
{g} of Reading (g)
100 0.00007
200 0.00005

Equilpment : Electronic Balance Cert.No.: 24MM202
Condition As-Recelved :  Used ltem Page: 3of 3
Reference : 2405-01860C-1

Result of callbration

2. Effect of off canter loading

A mass of 100 g was placed to various position on the pan.
“The welghing machine reading arror obtained {s given in the table

Maximum differenca belwun
Position1  Position 2 Posltion3  Posliion 4 Posltion § off-centar and central loading
{9) (9) (g} (9) (g) (g)
-0.0004 -0.0004 -0.0003 -0.0003 -0.0004 0.0001
3. Departure from nominal value
Balanca Measuremant Coverage
Applied Weight Readipg Correction Uncertainty Factor
(g) (g) (g} (xmg) (k)
Unload 0.a000 0.0000 0.15 213
0.01 0.0100 0.0000 015 213
0.05 0.0500 0.0000 015 213
01 0.1000 0.0000 015 213
0.6 0.5000 0.0000 0.16 243
) 1.0000 0.0000 0.1s 213
10 10,0000 0.0000 Q.18 21
50 48.9889 +0.0001 @17 208
100 99.9099 +0.0001 0.18 208
150 149.9968 +0.0002 028 2
200 189.9880 +0.0010 .30 2

The reported uncertainty of measurement wes based on a standand uncertalnty multipRed by a coverage
faclor k , providing a level of confidance of approximately 95 %.
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TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN) i%
3 EQ! ALIURATION AND £ ¥
514 PATTANAKARN RUAD SO1 14, SLANLUANG, SUANLGANG BANGKUK Ju23) 1‘@ WSCTMaTTees N BOD Incub: o No.: 24TM30:
TEL.O2UT-I0 20 FAX.O V100484 CALIBRATION Rquigment : porbecy =t N
Condition As-Recaived : Used Iltem Page: 30f3
Relarenca : 2402-02340C-1
Reault of Calibration :- (*) Without Adjustment
Cert. No.: 24TM303 Funetian of UUC" : Temperatura Source
» 3 3 H Page: 10of3 Fresh alr settlng : Nat Available
Certificate of Calibration . '
Calibration| UUC* | UUC T Ovarall
Point | Betting | Reading stabitity Factor
Equipment : BOD Incubator {c) 'c)| (c) (£°C) {*c) (el L3
200 20.1 18.8 037 0.72 14 2
Manufactursr : Arco (c) 1
Polnt Peslﬂnn
Hodst : ves-1820 E) ] I I I I I & Towen| (scy
200 19313 | 1aaoa | 2om 19590 [ 19615 [ 19555 | 1as1z [ 10558 [ 10845 | o058 |
Serial No. : 13URC45013201 —
Average* : The average of 30 values in each posttion.
D No.: UAE.WAD.D15/2561 Tempsratura stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measurad tamperatures at any sensors and tha maasurad
Submitted by : United Analyst and Enginearing Consuttant Go.,Ltd. tamparature at tha reference location which are obaarved st the same tims or &t as close an abservation time as

A Sof Udameuk 41, Sikhunwit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Recoived Order : 10 Fabruary 2024
Calibration Date : 10 Fabruary 2024
Amblent Temperature : (26£10)°C
Relatlve Humidity : (50£30)%
Callbrated by : Tawatchai Pama
Approved by : ; ; £ i bL—~
Approved Signatory
( ) Pomthippa Tameyakul
Unnopphol Harachal
() Suwit lmjsl
Issue Data : 18 February 2024
The L are for a of app! 5%
This ay nea i i

Apgeonal of the head of Cornste Services 3 : Equipme L. Calibradiun and Testing Sevvices.

possible lo ine the pattesn or within the chamber under steady-state condifions.
Overall Varlstion : The Diffsrence of the maximum and minimum measured lemperatures throughout observation.
UUC* @ Unit Under Calibratlon
Nota : The reported uncertainty of measuemenl was Included stability and excluded uniformity .

The reported uncertainly of measurement was based on a siendard uncertainly multipied by a coverage
factor K, providing & levet of confidence of approximatsly 85 %.
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Equipment BOD incubatar :
Condition As-Recetved :  Used ltem Page: 2of 3
Reference : 2402-02340C-1
Procadure Used :-
wero using dure CP-OT02 based on TLAS G-20 according to dinect
measurement method with Data which with Deteclor ( RTD ).
The temparaturs ecale used wag based on ITS-80.
Condition of this result of calibration
1. Reference standard Instrument:-
Instrument Serial No. Cert. No. Traceabls Dua Date
1) Data Acquisition MY5B003411 231 M208 TPA 27 Des 2024

2. This cartificate is valid only to the item calibrated on date and place of calibration.
2. This certification Is traceable to the Intemational System of Unil,

Remark : TPA : Technology Promotion Associaion { Thailand - Japan )
Hesult of Catibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh alr setting : Not Available i Environment during ¢alibration
Bogianing | Finished
28 3
70 65
|AC Supply ( voit ) 283 234
Posiion : Rel. Std.
H
1
2
3
=
-
| 8
| 7
Probo Instatiation Detaits : Oimenalen of Chamber : 8
as 16 em D= 062 m 9 (rat)
b= 10 om W= 12 m
= 0 o H= 12 m
Capacity= 088 P

s mnmame

'TECHNOLOGY PROMOTION
3

ASSCOCIATION (THAILAND-JAPAN)

o
&2

53414 PATTANAKARN ROAD 501 18. SUANLUANG, SUANLUARG BANGKOK 10250
TEL.0.2717-3000-39  FAX. 027195484

CALIBRATION SERVICES

e

HSCTISLTIS1028

CALIBRATION %008

Cert. No.: 24TMS88

Page: 10f3

Certificate of Calibration

Equlpment : Hat Air Oven

Manufacturer : Memmert

Model : UF 58

Serial No. : B212.0411

ID No. : LAE.WAQ.005/2556

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

Location : Lab Floor 2

Recelved Order ; 01 Apiil 2024

Callbration Date : 01 - 02 April 2024

Ambilent Temperature : (26£10)°C

Relative Humidity : (50£30)%

Calibrated by : Krisda Malea

Approved by : A

Approved Signatory

() Ponpan Paipim

(V") Suwtt Imjai

{ ) Kunchit Promprat

lssue Data © 5 April 2024

The L are fora of 95%

“This centlicae mxy ot e repreaduced odber than i fuf. e cept %ith the prior wiltien
Approval of the fead of Corparstz Services 3 : Equipment Callbrarlon and Testng Serviect.

lﬂﬂﬂ'l‘i‘bjmu
A 006506

Equipment : Hot Alr Oven Cert. No.: 24TM589
Conditlon As-Received :  Usad ltem Page: 2of3
Reference : 2404-00040C-3
Procadure Used :-

Calibration were using CP-OT02 based on TLAS G-20 acsarding o direst
measuramant mathod with Data ion which with Datactar ( RTD }

and Thermocouple Type T.
The temperature scale used was based on iTS-90.

Condition of this 1t of call
1. Reference standard instrument:-
Instrument Serfal No, Cert. No. Traceable Due Date
1) Data Acquisilion MY57013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the ftem calibrated on date and place of calibration.
3. This certification is braceable o the International System of Unit.
Remark : TPA : Technalogy Promaofion Assaciation { Thailand - Japan }
Result of Calibration :- (") Without Adjustmen!
Function f UUC* : Temperatura Source
Frosh alr setting : Close during
E Beginning Finlshed
Temp. (°C ) 27 26
REL.Humid, [ % ) 47 a8
AC Suppty ( Volt ) 27 220
Ref. Std. ID No.: @
H Poind
{12010180)
Pasition : {104)°C
*c
1 21-18TC-01 | 22-18RTD-2/1
2 21-18TC-02 | 1BRTD-222
3 21-18TC-03 | 1BRTD-23
4 21-18TC-04 | 1BRTD-2/4
Probe Detalls : jon of L] 21-18TC-05 | 1BRTD-2i6
a= 60 om = 050 m 6 21-18TC-06 | 1BRTD-2/6
b= 60 cm = 0.80 m 21-18TC-07 | 1BRTD-2/7
6= 60 em . 075 m 21-18TC-08 | 1BRTD-2/8
Capacity = 0.30 e 21-18TC-08 1E8RTD.2/2
s gt
wndnslumuny

21208739

N
Equipmant : Hot Alr Qven Cert. No.: 24TM589
Condition As-Recelved : Used ltem Page: 303
Reference : 2404-00040C-3
Rosult of Callbration :- (") Without Adjustment
Function of UUC* : Tamparaiure Source
Frash air selting : Close
Callbration| UUC* | uuc* Overall
Point Setting | Reading| stabllity Vardation| Factor
(*¢) | (c)| (C) (£°C) {°C) ()| &
104.0 104.0 | 1040 0.032 047 0.84 2
120.0 120.0 | 1200 0.12 o072 1.3 2
180.0 180.0 | 180.0 0.13 1.2 15 2
Calibration| — Temperature { °C )
Point Posltion
(c 1 2 3 | | 7 a [8qefy| (2°C)
1048 104.464| 103.847 | 104.226 | 104.232| 104.106| 103.681 | 104.275| 104.127 | 104.013 042
120 120.486| 120.089| 120.635 | 120.596| 118.531| 119.644 | 120.384 | 120.144 | 120158 11
180.f 180.574| 179.769| 180.285 1BO.B7D[ 179.594[ 179.790| 180.287| 178.861| 179.802 11

Avarage* : Tho average of 30 values in each position,

Temperature stabllity : One-half of the greatest maximum difierence of measured temparature at any one sensor,
:The i of measured at any sensors and the measured

temperature at the reference location which are obsarved at the same time or at as ¢loge an observation time 83

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

Qvaerall Variation : The Difference of tha maximum and minimum 19!

uuc* : Unit Under Callbration

Note : The reported uncertainty of measurament was Included stability and excluded uniformity .

Tha reparted uncerisinty of measurement was based on a standard uncerfainty multiptied by a coverags
factor k, providing a level of confidence of approximately 85 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIERATION AND TESTING SERVICES
53474 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 027173000 FAX. 027199484

CertNo.: 24TW39

Page.: 1¢cf2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Y81
Model : 5100
Sarlal No. : 11B 101863
ID No. ; UAE.WAO.004/2554
Recalvad Date : 20 Februery 2024
Test Data : 21 Fabruary 2024
Referenca : 2402-0626DSC-1
Subméttad by : United Analyst end Engineering Consultent Co.,Ltd.

&

CertNo.: 24TW39
Page.: 2012

ion of
1. Reference Standard Instruments :

This certification Is tracaabla to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technalogy Promotion Association {Thaitand-Japan).

Instruments. Serial No. IDNo. Cortificate No. Due Date
1. Burstte - 130810 23061172 22 Mar 2025
2. Balance 14233821 110RCO01 23MM4DS 16 July 2024
2. Standard Material -
Matsrial Manufacturer Lot.No. Assay
Sodium Thicsulfate pentahydrate  Merck AM1763316 100.2%

Rasult : Dissolved Oxygen Meter Adjustment With Alr 100 %
Dissolved Oxygen Probe No.: 228100125

3 Sof Udomsuk 41, Sukhumvit Road, Bangchak, Ttration Mathod DO Metor
Star !
Phrakhanong, Bangkok 10260 (Azido Modr Method) Reaging ndard Deviation
L ition < (25+5)°C
Humkdty | (80£20)% (mgnL) {mg/L) (mglL)
Test Procedure : In - houss method : CP-CHE
by Gomparison Technique with Azide Modtication Method a0 819 0.0055
Tested by : Wealglak Sirithean
Approved by : &.l% This report was castified only for the instrumant we tested.it ls allowable to use for study
PP 3 mfw— Intend to use for advertlsing and referral purpose is prohibited, This raport may not be reproducsd
other in full,without written approval of the laboratory
{ )Pomthippa Tameyakul
() Unnopphol Harachai
(/] saithlp Meangmai -alc-
Issue Date : 22 February 2024
) M N
wnenslumungy wnehslun ‘
FOSS South East Asta FOSS South East Asla
3888 Sidnrat Building, 25th - 26th Flaar, Unit No. 3388/50, 3368 Sirinrat Bullding, 25th — 26th Floor, Un No. 3388/90,
Rama IV Road, Klongton , Kiongtisry, Barstkok Thallard 10110 Rama IV Road, Kiongton , K  Bangkok, Thaliand 10110
Customer Service Report | Report No: ] 92807 | Customer Service Report [_ Report No: ! 9810 ]
| —r— T T l [ome 1 9 Fb Wiy J
[ cusomer: | UR Address: | A0 6KOK [ cutemer | UAE Address | BPYEROW
KT e ] 4 jit9052 Insmument:__| Y<J 200 [Coenm ] 31320514
Hours Travel To Customer Lubour Travel From Customar ‘Hours Travel Tu Customer Labour Travel From Customer
st [ Jles | | UR3o ] H | san " [ onzo__ |
Finlsh LB ighit 100 260 1o thm Finish 9750 17706 2éhrs Y ohs
Job Ty
Appliatic Special Standard Applieation __Special Standard
Normal ¥ Courtesy Vislt LS Installation x Training x Normal [ Courtesy Visit x Instaliation A Training 3
Distributor X PMA v Quate X In House * Distributor | % PMA X Quote % In House £y
Internal n Warrarty ] Repalr P M X Internal | Warranty x Regulr x PM >
Digtal Service [ Sales Support « Remete x Other x Dighaiserviee | x Sales Support x Aemote x Other ¥
PO/Quote Number: | if applicable 1 | PO/Quote Numbar: T i applicable
FMA SStpTL i applicable T ContractNo. | if applitable 1 [ omaTyon  [FoiStave itaopticable | comractha. | if applicable ]
Datalls of Work / Test Mﬂﬂnl Sans Detalls n'Wka‘Ten Eoﬂﬂmm‘!ﬂu!
¥ pm %TRI00 — E P wieo
-tnmle e o p) P | - P llneteiic P ]
et ket = 86 - 50 PU ! PaweTor 3 dn loo et [
Isnse Eron - [i0r= \iﬁ Alalie, %6 1L - %o by \
- Am et P jut £ e P T i YA i iﬁ“"-
- {olpm v fr fohod I - nedoden 1550 i
- Doy 1nfe) PO NI W1 PM ] T
7
S - A Y
Ve, 106 /- F oy "HFH Fead Frossid fodign §oll fis i -~
— 10000325 SWen MW Teyle | (L
Instrument Raady for Use 17 ox 1] Nerox | I nat OK - Comiment Instrument Ready for Use Tl ok T notor | If not OK - Commert
Part No: Batch Descrigtion oty Part No: Batch Desaription ary
400316 F | 15 lnfoin | Folf P Al Mo Jfwo Ysmo | 7 FOALTY T4 17.%0t0 | Foce e msl Wr%00 W ioldl Beelovie Eive ]
1 confirm this 15 sccurate and complata 1eonfirm thi Is accurate and com;
siedioss | Zj ~ | stgredcomomer | g4, gzl Signed FOSS | e j : L - %m‘
Nama 1 Name Name 1 Name 1
Would you be ta in @ brief survey in orderta tell s how we pedfarmed? | Emall Would v be willing to Inn 1 Emall
v '
el wnmslumugy
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Calibration Certificate
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Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electrontc Balance Mpnufacturer:  METTLER TOLEDD
Model: XSR205DU Resolutions  0.00001 g/ 0.0001 g
Serial No.: CODIO71872 1D No.: UAEVAO.012/2563
Capacity: 20 g
Date of C on: 2 april 2024 Pags 2of 4
L Amblent 245+ 05 °C Reltive Humidty:  47.5 25 ™
Place of Callibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT €O, D,
Condition of Equipment: Good Condition
Condition of This Resulits of Calibration;
1. Callzration Method: NFI Method W-MAGO1  IHouse Medhod based an UKAS Lab 14 : 2019
2. Reference Standards:
Standarg Weight Class £2 ingto200g  B5QSSETS72 TS M23040535 6.4p00 2024
Instrument Model Calibroted By CerlificatoNo: ~ Dug Date
Theamo-Hygro Meter 608+1 NELETH 01623 Quairy Redam QR24-0343 9 February 2026
3. This cenfication is traceable ta SI UNIT
4. This only for :
5. This resul of calloration was found accurate s shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal value [y ) ‘Standard Deviation of Reasiny uy
a0 80000052
a0 2.0000063
| 100 0000078
i 200 £,000053

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Soi Udomsuk 41, Sukhumyit Road,
Bangchack, Prakhanong, Bangkok 10260
Pagaiofé
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: €009071872
1D No.: UAEWA0.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 april 2024
Calibrated by MrJeawut Prapawuttipong ~ Approved by /
Sclentist ( Mr.Phersphat Tuanjit )
Manager, Divisian of Callbration Laboratory
Date of [xsus: 9 April 2024 for the Technical Team
The are for of 5%

This Cartificate IS ssued In accardanan with the canditions of actreditation granted by the Thal Labaratory Acereditation Scheme
which has assessed the measurement capability of the labaratory and its traceability to recognized national standards and to the
wnits of realized at the iing national standards laboratory. This certificate may not be reproduced other
than in full except with the prior writlen approval of the National Food Tnstitute.

F-CS-009 Revision: D1 Date: 20-04-65

2. Dff-Center Error:
Amassol 10 g was placed and moved to varlows position on pan.
The balance reading obtaired is given in the tabe.

¢ 9 3¢ 9 ylC o)

1o0.0002 | 100.0001 | 100.0002

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

Certificate No.:
Equipment:

24022B3-001-01
Elecronic Galance
Modal: XSRZ050U
Serial No.: 09071872
Capacity: 20 g

Manufacturer:  METTLER TOLEDO
Resalubion:  0.00001 g { 0.0001 g
ID Mo, UAEWAO.DI2/2563

Cestificate No.:
Equipment:

2402283-001-01
Electronic Balace
Modal;  XSR20SDU
Serlal No.: COD9O71872
Cepacity: 220 ¢

Manufacturen  METTLER TOLEDG
Resolution:  0.00001 g / 0.0001 9
1D No.: UAEWAOD12/2563

Date of Calibration: 2 Axril 2024 Page 30f4
Cajibration Results:  (Continued)
Calibgation Range:  0-80¢g
Calibration Adjustment: Internal Cafibration
3. Departure from Nominal Vatue: (Range: 0 - 80 g ; Resolution: 0.00001g )
Nominal Vakue S@ndard Value Average Reaing Correction Uncertainty Coverage Factor
{2 ! [ G ) L g | 1 g 1 £
Uniozd 0.000000 0.00000 0.00000 £.0000088 200
0001 i 0.00103 000101 -0.00001 00000081 200
0.005 0.005003 a.00498 0.00001 0.0000094 200
001 | 0010003 | 001000 0.00000 00000031 200
005 0.019996 005000 0.00000 .0000098
01 0.100011 0.10000 0.00001 0.000011 100
[x os 0500016 0.50001 0.00001 0.000014 200
| 1. 1000003 1,00002 000002 | 0000016 200
2 i 2.000023 200001 0.00001 D.000017 200
) 5.000017 5.00002 0.00000 0000020 200
£ b L__mmoq 10.00000 0.00001 D.000026 200
-] i 20000031 20.00002 0.00001 0000037 200
30 | 30.000040 30,00003 | 0.00001 0.000052 200
50 50.010028 50.00004 ©.00001 0000068 290
S 80.000063 80.00005 0.00002 0.00041 200

F-CS-012 Revision; D1 Date; 20-04-65

Date of Calibration: 2 April 2024 Pojedofd
Calipraticn Resuity;  (Continued)
Calibration Range;  81-200¢
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )
Nominal Value Siandand Value Average Reading Cosrection Uncertainty Coverage Factor
L § Lol [ | 48 it 3 £

0 90.00010 0,00045 2.00

W 10000006 | 000015 200

1o 1000007 0.00017 200

120 120.00009 0008 200

130 130.00010 | 000018 200

150 130.00014 £,00020 200

150 150.00009 0.00020 200

160 160.00010 0.00022 200
T 170.00012 0.00023 200

200 20000036 ©.00028 200 |

The reported y based on 2 mattiplied by &, providing 3
level of confidence of approximately 95 %.

e End --men-mme

F-C5-012 Revision; 01 Date; 20-04-65
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Calibration Certificate

Certificate No.: 2402263-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSLILTANT €O, LTD.
Address: 3 S01 UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Pags 1 of 4

i Salance
Manufacturer: METTLER TOLEDO
Model: ASR205DU
Serial No.: €210685394
ID No.: UAE.WAO.010/ 2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 april 2024
Calibrated by Mrierswut Prapawuttipong ~ Approved by %

Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Dats of [ssue: 9 April 2024 Responsible for the Technical Management Team
The arefora ility of 95%

This Certificate is 1ssued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme:
which has assassed the measurement sapability of the taboratory and its traceatlity ta reesgnized rational starndards and to the
units of realized at the national standards latoratory, This certificate may not be reproduced other
han in full except with the prior written approval of the National Food Institube.

F-CS-C09 Revision: 01 Daie: 2065
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Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Balance
XSR205DU

Serlal Nou (21068539

adel:

Manufacturer

METTLER TOLEDO

Resolution:  0.00001 9/ 0.0001 9

ID No.: UAE WAD.010/2565

Capacity: 20 g
Date of Calibratian: 7 a4 2024 Page 204
Environment Condition: Ambent Temperature: 245 x 05 *C  Aelstive Hunidity: 475 & 25 %
Placa of Calibration: Laboratory, UNTTED ANLYST AHD ENGINEERING CONSULTANT 0., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFl Method W-MADD1  In-House Method based on UKAS Lab 14 3 2019
2. Reference Standards’
Reference Standard ~ Model Sedal No,  Calibrated By  CentificateNo,  Due Date
Sandord Weight e E2 Imgta200g  B505567572 s MZXA0S3S § Apri 2024
Instrument Model Sedal No.  Colibroted By  Centlficate No,  Due Date
Thermo-+ygm Meter 6081 NFLETH 016/23 Quality Rehom QR24-0343 9 February 2075
3. This certification is traceabée to ST UNIT
4 for .
5, This resul of calibration was found accurate &5 shown an date and piece of callbration oaly.
Calibration Results:
1. Repeatability of Reading:
Nomunal Valse _{ g ) Stanttard Deviation of Reading L)

4 20000042

80 0.0000552

100 0.0000%8

200 0.000048

2, Off-Center Error:

Amassof 100 g was piaced and maved o various pasition 0n pan.

The balance reacing obtaired ;s grven in the table.

1
{ w }

1000000
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Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Balance: Manufacturer:  METTLER TCLEDO
Model: YSRIOSDU Rasolution:  0.60001 9/ 00001 ¢
Seriol Mo.: C210665394 ID No: UAEWAO 010/2565

Copacity: 220 g

228 2024 — e S — LTI
(Continued)
0-80g

Calibration Adjustment: Internai Calibration

3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.60001 g )

Yorminal Value Standard vabie Average Reading Corecton Uncenizinty | Coverage Factor
(| [ ! Lzl {9} le 8 ) 3

Unkaad 0.000000 000900 000000 0.0000086 20
0001 0001003 000101 -0,00001 £,0000089 200
0005 0005003 0.00500. 000000 0.0000032 200
o0 0010003 0.01000 0.0000060 200
005 0046506 0.05000 0.L0000 0.0000096 200
21 0.10001 { 010000 0.00001 0.000041 200

= 05 0500015 0.50001 2.00001 0000014 20
1 1,000003 | 1.00002 -0.00002 0000015 200
2 2.000023 | 2,00001 0.00001 0000037 200
s 5000017 500002 0,00000 2000020 200
10 10000009 10.90000 0.00001 0000026 1 20

2 20000031 2000000 D.00003 0000037 | 200 |

x 36,000040 3000001 3 0.000050 -

% 50.000028 050002 0owol | 0000088 200 |

k) 50000069 8000602 000005 0.0001) |

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolutlon:  0.00001 9 / 0.0001 g
Serit Na.: C210665394 10 Mo USEWAO.010/2565
Copacity: 220 g
Date of Calibration: 2 axil 2024 Page 4 of &
Caljbration Results:  (Continued)
Calibration Range:  81-200¢
Calibration Adjustment: Jaternal Calibraticn
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g }
Nomina Vaise Standiard Vakue Average Reading Cormection Uncertalnty | Coverage Factor
L ¥ [0 (S5 51 il i g 4
% 00000 90,0001 00060 000015 200 |
100 10000006 100.0001 00000 000015 200 |
10 110.00007 110.0001 D.9000 0.00016 20
329 120.00009 1200000 0001 000017 20
130 13000010 130.0000 00001 6.00019 200
149 14000014 140.0000 00001 000020 200
150 150,00009 150.601 20000 000020 200
160 15000010 160.5001 00000 000022 20
170 17000012 179,001 00000 000023 200
200 20060016 200,002 20000 0.00028 200

The reported uncertainty of measurement was hased on a standard uncertainty rmukipiied by 8 coverage factor £ , provding &
level of confidence of approximately 35 %.

el 1

F-CS-012 Revision: 01 Date: 20-04-65
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Verification Certificate

Substitute far Cerlificate No.: 2402957-001-01

Certificate No.: 2402057-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Sai Udomsuk 41, Sukhumvit Roed,

Bangchack, Prakhanong, Bangkok 10260

Pagelof4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serjal No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2402957
Operation No.: 2402957-001
Date of Receipt: 23 May 2024
Date of Calibration: 23-24 May 2024
Calibrated by  MrJerawut Prapaatttipong  Approved by ﬁ

Sclentist ( Mr.Pheraphat Tuanfit )
Manager, Division of Callbration Labaratory

Date of Issue; 18 June 2024 for the Technical Team
The arefora i 95 %.
This Gertificate is issued in wih th of accreditation granted by the Thal Laboratory Accreditation scheme which

has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units of
megsurement realized at the correspording matiomal stendards laboratary. This certificate may not be reproduced other than n full
except with the prior written approval of the National Food Institute.

F-C5-011 Revision: 01 Date: 20-M-65
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794459

Resolution: 1 °C  IDNo.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 23-24 May 2024 Page 2of 4
Location: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature { 25 = 3 ) °C

Relative Humidity { 55 215} %

Line Voltage { 220 & 10} voit

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and
compared to temparature obtzined fram reference standards thenmometer at calibrated point.
- The temperature scale used was based on ITS - 90 .
- All data show below were final values and th initiel data may be obtained upen request,

2. Reference Standard H o
Instrument Model Sertal No, Certificate No.|  Due Date Through
Digttal 349704 MYAOISS RN 1145 D%, Tehoicsl
with Thermocouple | Type R Temmioram | 2N 2un-2029 | Cener Laboratory

3. This certificate is traceable to international system of units {51 Units),

4. This certificate was catified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration anly,
6. Condition of Calibrated item : Good

UUC* Description
TmeofReord - Howr 30 Mie At 380 °C
7.Resuhof Galibration =~ [ X ] Withoutadjustment ] After adjusument

F-CS-D12 Revision: 01 Date: HHM-G5
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 “  [DNo. UAEWAS.011/256D
Manufacturer: FOSS

Date of Calibrati 23-24 May 2024 Page3of4
Callbration polnit: 380 °C
Callbration result:
Reporting of Temperature
d i) *
Block o, | YU Sorine vue (2‘5"""‘ Stabilty (£°C) | oaniird ““'(’:'}:')"‘V
1 380 380 0.9 37886 21
2 380 380 0.40 37841 21
{ 3 380 380 1.18 3B 21
| ) 380 380 044 377.64 16
| s 380 380 011 37175 16
[ 5 380 380 014 37835 16
7 380 380 117 377.09 2.1
8 380 380 0.33 377.08 21
9 380 380 0.14 376.61 21
10 380 380 0.95 377.74 21
n 380 380 040 377.17 21 |
12 380 380 118 Ima 21
13 380 380 0.4 379.07 16
14 380 380 011 329.18 16
15 380 380 0.14 379.78 16
16 360 380 117 378.74 21
17 380 380 0.33 378,74 21
18 380 380 014 378.27 2.1
19 380 380 0.96 379.53 21
20 380 380 0.40 37856 21
- UuC* = Unit Under Calibration
depth of stzndard in tube level high of sand is equal heater plate of UUC.
= Stability = One-half of the greatest maxi diffey of measured & ONe SeNnsars,

for at least half an hour after reaching steady state.

F-C5-012 Revision: 01 Diste: 20-04-65
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Seriat No.: 91794468

Resolution: 1 °C 1D No.: UAEWAS.011/2560
Manufacturer: FOSS

Date of Calibration: . T-24May20 Poge 4 of4
Cafibration point: 380 ¢
Catfibration result: Continued

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

Remark: Eqtea Date of Calibration from 23-24 Mey 204 to 73-24 May 2024,
-UUC* = Unit Under Callbration
-Immersion depth of standard thermpmeter In tube leve! high of sand is equal heater plate of UUC
- Stablifty = One-half of the greatest { diffes of measured at one sensars,
for at (=ast hail 2n hour aRer reaching steady stats.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage facor k= 2,
providing a level of canfidence of approximately 95 %.

F-C3-012 Revision: 01 Date: 2MM-65
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Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Uidomsuk 41, Sukhumvit Road,
Bangchack, Prekhanong, Bangkok 10260
Puge1afX
Equipment: CHAMBER (Hot Alr Oven)
Manufacturer: MEMMERT
Moxdel: UF 55
Serial No.: B216.1666
ID No.: UAE.WAD.027/2559
Order No.; 2400141
Operation No.: 2400142-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023
Calibrated by MrMorapob Secitong  Approved by
Scientist ( Mr.Pheraphat Tuanjit)
Manzger, Division of Calibration Laboratary
Dute of gt 16 Dctober 2023 for the Technical Team
Tha arefora of 95 Y.

This Certificate ks sued in accordance with the cenditiens of accreditation granted by the Thal Laboratory Accreditation scheme
whith has assessed the measurement capability of the |sboratory and s traceability to recognzed nationad standands and to the usits
of maasurament realized at the enrresponding national standards laboratary, This certificate may not be reproduced other than in full
except with the prior written approval of the Rational Feod Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Certificate No.:
Equipment:

Date of Callbration:
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Calibration Report

2400141-001-01
CHAMBER (Hot Als Oven)

Model:  UFSS Serdal No.: B216.1666

Resolution: 01 °C  IDNo:  UAEWAO.027/2559

Manufacturer:  MEMMERT

11 October 2023 Pagezots

Location:
Environment Condition:

of this results of

Laboratory, Floar 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Amblent Temperature ( 28 2 1 ) °C

Ralative Humidity [ 63 &2 )%

Line Voltage ( 28 £ L) Vot

1. This Instrument was calibrated by insart 9 standard thermometer into its chamber and aalibration acconding to
W-TE-014 Basad on TLAS G-20-1/02-08 (E): Gukdelines for Calibration and Checks of Temperature Controlled Enclosures.
= The temperature scale used was based on ITS - 80.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :
Instrument Mode! Serial No./ID No, | Certificate No. |  Due Date Through
Digital 34INA MY49016894 i D00
i 1 2024 o
with sensor RTD G zs Roere| TC COLSOL [ 22 Apeil 202 INSTTTUTE

3. This certificate s traczable to Intemational System of Units (S Units),
4. This certificate was certified only for the instrument we callbrated.
5. This result of calibration was Found accurate as shown on date and place of callbration only.

6. Condion of Calibrated item : ~ Good
UUC Description :
Time of Record 1 Hour 9 Minute At 104.0, 140.0 and 180.0 °C
Fresh alr Damper Open  pasiton [ - |
Cose
Not Available

7. Result of Calibration :

EI Wihout pcjustmert || After adjustment

Ao

F-C5-012 Revrsion: 01 Date: 20-04-65
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Calibration Report

Eartificate No.; 2400141-001-01
Equipment: CHAMBER {tot Alr Oven)
Model; UF 55 Serial No.: B216.1666
Resolution: D1 °C 1D No.: UAE.WAD.027/2559
Manufacturer: MEMMERT
Bats of 11 October 2023 Pagedofa

Calibration point:

104,0, 140.0 and 180.0 °C

result:
Calibration | Temperature Ralativa Lins Voltage
Condition o Humbdity (%) volty
282 61.4 2274
28.3 65.1 228.3

Measured Temperature (°C) © Sensor No.
(Sensor No.® is REF)

+ ()

#1 #2 #3 #e #5 #6 #7 #8 #9
104.05 | 103.98 | 104.02 | 104.08 | 104.00 | 104.05 | 103.99 | 104.17 | 104.00 0.53
140,09 | 139.99 | 139.91 | 140.05 | 135.99 | 139.91 | 139.97 | 140.26 | 139.97 073
. 180.46 | 180,33 | 180,25 | 180.28 | 180.33 | 179.96 | 180.31 | 180.64 | 180,16 0.90
Table Eﬂrﬂng of Characterization Result
UUC* reading (°C) Stability Uniformity Overall Variation

MIN MAX Average = (*C) °c)

1040 104.0 104.0 104.0 0.030 0.18 0.38

1400 140.0 140.1 140.0 0.075 0.28 .57

1B0.0 180.0 180.1 180.0 0.13 0.48 0.88

Note The quated uncertainty Include * Stabllity * and * Loading effect (20% of Temp Uniormity) *

UUC* = Unit Under Calibration
Stabiiity = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location whiich are observed at the some time.

Overall Varlation = The difference of the maximum and minimum measured temperatures througout observation time.

JRSSSY”¥” J—

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

F-CS-012 Revisan: 01 Date: 20-04-65
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Fock A Certificate of Calibration
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Serial No. (or ID.):
Manufacturer:
Cendition;

Customer:

Calforaion By:
Calfbraion Dete:
The Method used:

Ad

Balanca Certificata No.: C01234158
PX623 Issued Date: 08 Dacember 2023
C236754745 (UAE.MIC.055/2565) Job No.: WO-00011251
Ohaus Page: 1of 3

In condition

United Analyst and Engineering Consultant Co., Lid.

3 Soil 41, Road, Sub-District,

Phrakhanong District, Bangkok, THAILAND 10260

+ 05°C
+ 1.7 %RH

Temperature 5°c
Humidity 54 %RH

United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiclogy Room)
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Mr. Adisal Maknol
07 December 2023
Inhouse methed, CAL-WI-47, based on UKAS Leb 14

This certificate ls traceable to the 8| Units maintained by National nstitute of Metrology
{NIMT), Thalland through DKSH Technology Co., Ltd, Certificats No. C02222534

Q\N\o(vck

(Mr. Rungrod Jenkittrakulchal)

(Mr. Adisal Maknol)
Parson In charge Authorized signatory

This The units of of Uinkta (8. racesbilly
other Inborutories.
watsd is the ‘staridard unosrtsinty muttipled by he coversya factor (k=2) ko

provice a leval of confidenca of e5%. iis rdy eUm).

may ba affacied by conditions. The resuts tested, rpled.

not Toctmokogy Limked.

Vin sty weTu sl 70

DI Teohnokigy Limiied

253 cungerin FrneTn temrsioe romancu 16280

2533 Bk Roed. Bargehei, Phrakhenong. Benghck 10280

Phona: #8363 7000
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Certificate No,: C01234158 Page: 2of 3
Calibration Results:
Bfors Adjustment
Egcentric Emor: Weight to ba 153 or 1/2 of Maximur capacity, taken from the center of tha pan as a zera reference.
Lok | Nominal Test Value 200 @
(@& Referance Poinia (g)
IO A B © [ E
- o000 | 0003 | ooo0 | 0001
Rapeatnbiiity: Determination of the standard deviation of weighing balance., Readability 0.001  {g)
Nominal tast valuo (g) tandard Deviation
50 0.0008
500 00008
Enor of Indication from nominal or mass value,, 0001 (9
Nomina Vaue | Convenfionai Mass | Displayed Value | Emorofindiostion | Uncertalnty
() (o} @ @ © ‘
1 1,0000 1000 0.000 0.0013 210
6 5.0001 5.000 0.000 00013 | 210
10 " 100001 10.001 o.001 0.0013 210
20 20.0000 20,000 0,000 0.0013 20
50 50.0001 50.000 0.000 0.0013 200
100 100.0001 100.001 vot | oouts 208
" 20 | 2000004 200.002 0.002 0.0014 200 |
300 300.0005 300,002 0.002 0.0015 205 |
400 400.0006 400.004 0.003 0.0018 203
500 500.0006 500.008 0.007 0.00g 202
600 600.0007 800.008 0.008 0.0021 201
D Taseegy neet
Pl dingoado] '
e e wnErslunugu
Delivering Growth - in Asia and Beyond, CALFM-CO1-14; 12 Sop 2022

&2 DKSH

Certificata No.: C01234158 Page:3of 3
After Adjustment
Eocentric Ermor; Welght to be1/3 or 1/2 of Maximum capacity, taken from the canter of the pan es a zero reference.
bl L b Nominal Test Vaiue 200 (g
9@ cle) OO Referunce Folnts (g}
O S 2 A B c [ E
- 0001 | 0002 | -0.002 | 0.001
Repeatabliity: Determination of the standard deviation of weighing batance., Readabliity 0001 (@)
Nomins test value (g) Siandard Deviation
50 0.0008
| 500 0.0008
Eeres or maas valus., 0.001 (@
Nominal Valus Mase Valie | Erorot )
@ @ ()] (-] (]
1 1.0000 1.000 0.000 00013 210
5 5.0001 5,000 0.000 0.0013 210
10 10.0001 10.000 0.000 0.0013 2.10
20 | 200000 20,000 0,000 0.0013 210
50 50,0001 50.000 0.000 0.0013 210
100 100.0001 100000 0.000 0.0014 2.0
200 | 2000004 200,000 0.000 0.0014 207
300 300,0005 300,001 0.001 0.0015 205
400 400.0006 400,002 0.00 00017 204
500 5000006 500.001 0.000 0.0010 202
e 600.0007 500.002 0.001 0.0021 201
The End of Certificate
Em""uﬂ'* -
2623 Sukhurovt Rad, Gangehak, Preaidn0g. Barghok 10250 .
oot wnmslumungu

Delivering Growth - In Asia and Beyond. CAL-FM-COY-14: 12 Sep 2022

€= DKSH

Refer to Certificate No.: €01234158 Page: 1 of 3
Statements of conformity:
Thig conformity certificate documents the valldity of the following of baaed on the
resuils of coresponding calibration certificate:
Tha error of Indication detarmined during calibration are under glven end ions and
th 85%) within tre The given

measursment uncaralnty already Inciudes other all effects by according to the standard method, UKAS Lab14. Therefore,
thosa parameters have not been assessed separately.

Tolerance and Dedislon nules:
of th oftha device are done based on direct comparison of the relevant
results with the and declsion rule are prescribed by the customer,
Decislonnule: [] Choice A Binary Simple Acosp! Rue {w = D), <50% PFA.

[ Choloe 8 Norbinary ststoment with guard berd (w = 1 ), Puss or Fal Specihic Risk < 2.5% PFA sad
Condiion Pass ar Condiion Fall Spactic Risk < 0% PFA.

[ Choloa G Custorner defined, muipleal r guard
band fw=r U).
+ PFA~ Probabiy of False Acospt

Q\,«ﬁwok

(Mr. Rungrod Jenkittrakulchal)

Authorized signatory
i rtors o Tfafl $fin
DHEH Tactmolegy Limiled
£ ks e oo s G0 R
e o weneslunugu

Delivering Growth - in Asla and Beyond. CAL-FM-CD{-14: 12 Eep 2022

€= DKSH

Refor to Certiicate No.: C01234158 Page: 2 of 3
Statements of conformity:
Bafoce Adjustment
Readsbllty; 0.00% g
NominalVaia |  ETo | Guergband (w| Tolerance ()
Indication Conformity
9 9 g ]
1 0.000 0.0018 0.002 Pass
5 0.000 0.0018 0.010 Pass
10 0.001 0.0013 0.020 Pess
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0,100 Pess
) 0.001 0.0013 0.200 Pass
200 o002 | 00014 0.400 Pass
300 0.002 0.0015 0.600 Pess
400 0.003 0.0016 0.800 Pass
500 0.007 0,001 1.000 Pass
500 0.008 0.0021 1200 Pass
The validity of ity [ ofuse, or improper use,

i Snomturs rfuTafl o
o

Tachroiegy Limind
2533 AR/ S IAUWYIA oty o K250
2833 Suttwrvt Road, Bangehak, Phvatencng, Banghok 1200

o S wnmslumugy

Dellvering Growth - In Asia and Beyond. CAL-FM-C01-14; 12 Sop 2022




€= DKSH

Before Adjustment
Job No. WO -00011252

Refor to Cartiicate No.: C01234158 Page: 3 of 3 e Bunichaity-0.0m,
Statements of conformity:
1 b
Aftor Agjustment L~
Readablity. 0001 g o5 -]
NominalValue | EMr0T | & ang band (w) | Tolerance (4) ——TT1
Indication Conformity 1]
L] ] 9 9 T
1 0.000 0.0013 0.002 Pass 05 B
5 0.000 00013 0,010 Pass ™
10 0.000 0.0013 0.020 Pass -1
20 0.000 0.0013 0.040 Puss
50 0,000 0.0013 0.100 Pass 5% g Y “100 — 1000
100 0.000 0,0014 0200 Pass X Errorof Indication = Uncert (+) = Uncert{-) Display of balonce
.000 0.0014 0400 Pass o reer .
0.001 0.0015 0.600 Pass
0.001 0.0017 0.800 Paza
0.000 0.0019 1.000 Pesa
600 0.0m 0.0021 1.200 Pess After Adjust
Fob Mo, WO-00011 281
The velidity of the ky for differant places of uss, envirommental condtions of mproper w30, Readabiiity:0,001p
Ervor of Indication
The End of Statements of conformity 18
1
05 E
5 \\"“'\
‘s.\
-1
5 10 ' 100 1000
X Emorcf idiation - Uncert(s) = Uncerti-) bisglay of balance
o —Low
— Upper Spacification
Vi Ronaheyt s Belad b
NN Tachaokogy Limited
’g-m Road, I-wm":-n Banghak o . .
e I wenarslairuny wnehslumugy
Delivering Growth - in Asla and Beyond, CAL-FM-C01-14: 12 Bsp 2022
S
1Uﬂﬂﬂﬁﬁﬂﬁmwtﬁiﬂﬂé’ﬂ TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §Dimers
CORPORATE SERVICES X ADRATION 'k,t//,_\\\‘;"
5043 BATTAN AKARN RDAL SO! 18, SUANLUANG. SUANLUANG HANGROK 19250 e e
lﬂﬁd‘uﬂu: W0-00011251 TEL.&-2717-3000-23  FAN.0 27199384
wflateeis: Balance 9u; PX623 woiamados: C236754745
Cort. No.: 24TM303
- Certificate of Calibration Fage: efd
a519day () ATRADY ()
07 Dec 2023 1onsnsvida 07 Dec 2023 [N TR ]
" Equipment : BOD Incubator
nk | Lidnk anh | uiinh
Manufacturer : Arco
Ganeral
= o 1. swlyladapter, powsr supply 220110V = =] [Mociai: ucs-1520
= O 2 mywdngniganszenfiusy (Cover) = O Serial No. : 13URC45013201
= o 3. esnysoiyrrasssfni ] o WGING, : LAEWAO.D15/2561
= o 4. mafusshmannineioo = u]
Submitted by : United Analyst and Engineering Gonsultant Co.,Ltd,
I} a] 5 rmsusussvanjune @ u] 3 Sol Udomsuk 41, Sukhumwit Road,
- Bangchak, Phvekhanong,
7] m] 8.  mAwsuyInives Display jr ] a Bangkok 10260 9
a [u] 7. nusmRavs Display wialnin ] [u] Location : Lab Floor 2
2] =) 8. sansvmuds (Stopper) / pen support = o Received Order : 10 February 2024
& =] 9. moiwmwes Function intemal / External 7] fu] Calibration Data : 10 Fsbruaryu 2024
Amblent Temparsture : {28210) C
5] =] 0. srusrmmean kadeetl | @ ] Relative Humidity : (50£30}%
= o 1. snveuoeden o douiFeton ] ] Calibrated by : Tewatchai Pama
Approved by : ‘Zh)_‘{ DL—-
Approved Signatary
{ ) Pomthippa Tameyakid
» Harachal
wnowsfbifartouunls : E ) SU"":: :;:
Issue Dato : 19 February 2024
Mr. Adisal Maknol
Bervice Enginesr The arefors v of dmately 95%
This ceri 3y ot be rep " f\lll.nr_-pv with ine p
Appronval of the boad of Ceajmais 52“ JLEwiyml Cabibration urd Teating Servias, 1
iyt “loneslummuny
DWKBH Tachnology |
g cuwgpin w oo Tuud M :w )
R TS o e BN INAIURY

Delivering Growth - in Asia 2nd Beyond.
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Egulpment : BOD Incubator Cert. No.: 24TM303 Equipment : BOD Incubator Cerl. No.: 24TM303
Condition As-Recslved : Used ltem Page: 30f 3 Conditlon As-Received :  Usad hem Page: 203
Reference : 2402-02340C-1 Refarance : 2402-02340C-1
Result of Calibration :- (*} Without Adjustment Procedure Used :-
Function of UUC* : Temparature Source ] were using procedure CP-OT02 based on TLAS G-20 according to direct
Frash air setiing : Mot Available :: measurement method with Data Acqt which with Detector (RTD ).
Caibration] UUC" ’u_“c. Overall ‘y The temperaturs scale used was based on ITS-20.
Point Betting | Reading stabllity wtion| Factor bl Condition of this result of calibration
('c) (c) | (¢} (2°C}) (*c}) () ™ 1. Reference standard Instument-
200 201 199 0.37 0.2 14 2 Instrument Serial No. Cert. No. Traceable Due Date.
- 1) Data Acquisition MY59003411 23Lm208 TPA 27 Dac 2024
(‘c) : 2. This certficata is valid orlly ta the Htam calibrated o date and plece of calibration.
Polng osition 3. This certification (5 traceabls to the intemational Systam af Unit.
L (c) | 1 2 3 | ¢ [ s [ & T 7 T 8 [en] (+c) Remark: TPA : Technology Promotion Assodiation { Thalland - Japen )
| 200 | 1873 ] 10803 [ 20.322 | 10.890 [ 19675 | 19.585 | 19612 | 19556 | 18645 | o058 | Result of Caflbration :-  (*) Wihout Adjustment
Averape® : The average of 30 values In each postion, Funetion of UUC* : Temperaiure Source
Temperature stability : One-half of ihe greatest maximum difference of measured lemperature at any ona sensor. Fresh alr setiing : Not Avallable Environment during calibration -
Temperatura untformity : The maximum difference of measured temperatures at any sensors end tha measured Beginning Fintshed
lemperature at tha raferenca focation which are abserved at the same fime or at as close an cbservalion fime as Temp. (°C) 8 31
possible to dstermine the paltem or within the chamber under steady-stala conditions. REL.Humid. { % ) 70 65
Overall Variation : Tha Differenca of tha maximum end minimum = |Ac Supply ( Volt } 233 234
UUC* : Unit Under Calibration ]
Note : The reported uncertainty of measurement was included stability and excluded uniformity . b k Position Raf. Std.
The reported uncertairty of measurement was based on a standard uncenlainty muttiplied by a coverage H 1D No.:
factor K, providing & level of confidence of approximately 85 %. 1 20RT0-21
2 20RTD-212
-000- g?/ i 3 20RTD-273
4 20RTC-2/4
—_—w 5___| 2wmas
[ " 20RTD-2/8 1
7 20RTD-217
Frobe nstalletion Details : Dimansion of Chamber : — 20RTD-28 |
a= 10 em D= P 9 (ref.) 2RTD-28_|
b= 0 om W= 1.2 m
€= 1 em H= 12 m
Capacty= 088 m®

o Ay
TECHNOLOGY PROMOTION ASSOCIATION (I'HALLAND-JAPAN) %Mé (®
CORFORATE SERVICTS 3: EQUTPMENT CALIDRATION AND TESTING SERYICES ﬁv"
$34 PATTANAKARN :g:lfy;]ll;-z:::l::;ﬁ ;;.‘I:'f::l:NG BANGKOK 10250 Atk :5::.:‘:.::: Equlpmn! . Water Bath Cart. No.: 24TM28
Condition As-Recelved ; Used ltem Page: 20of3
Rafarance : 2402-02320C-2
Procedurs Used :-
Cert. No;: 24TM2B Calibration were conducted using In-house calibration procedure CP-OT04 Based on ASTM E715 according
2 0 . Poga: 10f3 fo direct measurement method with Data Acquisition which connected with Indusirial Platinum Resistance
Certificate of Calibration e o) o
The temperature scale usad was based on ITS-60.
Equipment : Water Bath Condition of thia result of ratlon
1. Reference standard instrume
Manufacturar : Memmert Instrument Serial No. Cert. No. Teaceable Due Date
1 ) Data Acquigition MY49001451  23um27 TPA 25 Fab 2024
Model WNE 14 2. This certificate is valid only to tha item calibrated on date and place of calibration.
3. This cartification is tracesble to the Intemational Systam of Unit.
Sertal No. : L418.0808 Remark : TPA : Technology Promotion Association { Thaland - Japan )
Result of Calibration :- (*) Without Adjustment
1D No. : UAE.MIG.002/2560 Function of UUC* : Tempsrature Source
Heat transfer medium used :  Water
Submitted by : United Analyst and Engineesing Consultant Co,,Ltd. Environmantal AC Voltage Supply
3 Sol Lidomsuk 41, Sukhumwit Road, (°C| [ %RH. ) { Voit )
Bangchak, Phrakhancng, Baginning of Callbration 2 51 220
Bangkok 10260 Finlshed of Callbration 25 50 o
Locatlon : Microbivlogy Labarstory — = Ty
- P Posttion : 1D No.:
Recelved Order : 10 Fabruary 2024
Callbration Date : 10 February 2024 — . 1 Narpani e
Ambisnt Temperatura : (26:10)°C / U sten b 2=l =—_NIrRal0T32
Ralative Humidity : (60£30)% ) R _J -2 L NTRsOndd
T / 4 __ Ns7P3n1421
Calibrated by : Krisda Malee /7 ,v- Siret) | No7Ps01425 |
Front
Approved by : Z‘b_/ "‘\
Approved Signatory
() Pomthippa Tameyalkal
(/4 Unnopphal Harachal . A
() Suwit Imjai &
Iesue Dats : 19 February 2024
The L are for a confids P of 95%
This centifiate my peor orinea

Appronal af ihe head of Corparare Services 3 : Equlpmem Calfbration und Teet.rg Senices.

wmniluntuny




Equipment : Waler Bsth Cart. No.: 24TM29
Conditlon As-Recelved : Used ltem Page: 30f3
Raference : 2402-02320C-2
Result of Calibration :-  {*) Without Adjustment
Function of UUC™ : Temperature Source
Callbration vue* uuc Average* Standard Reading (°C )
point Setting | Reading Position
("C) (*C} (°c) 1 | 2 | 3 | 4 | 5(ef) {*°C
445 44.4 444 44.508 44460 | 44502 | 44.521 44,527 0.18
Callbration Covearage
polnt Uniformity | Stabillty Factor
(*C) (*C) (+C) k
445 0.18 0.074 2

Avorage* : The average of 30 valuss In sach position.

Uniformity : The maximum difference of measuned temperatures al any sensors and the measuned {emperature
Bt tha refaranca location which are obsarved at the Bame tima ar at as close an observation time as possible
fo determine the temperature pattemn or homogeneity within the chamber under steady-state conditions.
Stabliity : One-half of the greatest maximum diffe of 2t any one probe.

UUC* : Unit Under Calibration

Note : The reposted uncertainty of measurement was included stabllity and excluded uniformity.

TECHNOLOGY PROMOTION ASSOCIATION (TRATLAND-JAPAN)
CORPORATE SERVIES 3: EQLIPMENT CALISRATION AND TESTING SERVICES %2
53M PATLANARARN ROAR 501 18, SUANLUANG. SUANLUANG BANGKDK 10350 el e
TEL,0-T717-3000-29  FAX.0-2715.9484 GALIBRATION 9058

Ceortl. No.: 24TM30

Certificate of Calibration Faos: 1013
Equipment : Water Bath
Manufacturer : Memmert
Modea) : ‘WNE 14
Sariel No.: L416.0812
1D No. : UAE.MI(C.003/2560
Submitted by : United Analyst and Engineering Consuitant Co. Lid.

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

Bangkok 10260
The reporied uncertainty of measurement was based on a standerd uncertainty muitiplied by Logcation : Microbiology Laboratory
coverape factor k, providing a lavel of confidenca of approximately 85 %.
Recelved Order : 10 February 2024
Calibration Date : 10 Fabruary 2024
Amblent Temperature : (26110}°C
Relative Humidty : (50£30)%
Calibrated by : Ksisda Males
Approved by : N e
Approved Signatory
{ }Pomthippa Tameyaku!
{/f Unnopphol Harechei
{ ) Suwit Imjal
Issuo Date @ 18 February 2024
The U are fora p of 95%
The Crtfate may ot e repeodces sber han 4 1ut, eept < eh he rice ten
Approval of the hesd of Coeporate Sers.eea § : Equipment rasian pnd Testing Serviees. L
- sluruny
Equipment : Water Bath Cert. No.: 24TM30 Equipment : Water Bath Gort. No.: 24TM30
Condition As-Recelved : Used ltem Page: 20f3 Condition As-Raceived : Used ltem Page: 30f3
Rafersnca : 2402:02320C-3 Reference: 2402-02320C-3
Procedura Lisad :- Result of Catibration ;-  {* } Without Adjustment
were using In-house CP-OT04 Based on ASTM E715 according Functlon of ULIC* : Temperature Source
to dract massuremant method with Data Acguisition which connacted with Industrial Platinum Resistance Calibration uuc uuc* Avsrage* Standard Reading ( °C )
Thermometes { IPRT ). Pin3 g Sosiion
The temporature scale used was bassd on ITS-90, polat g | | Reading, —
Conditlon of this resuk of calibration ' tc) ey |y 1 [ 2 T 3 T [ Seny | (:oc)
X 44.6 448 44.481 X 96 44518 44.528 0.15
1. Reference standard instrument:- 445 | sades | asdso | I
Instrument SerlalNo.  Cert.No.  Yraceable  Due Date Callbration o | Coverage|
- et 3 “od ainy e = . B Unie Stabili
1) Data Acguisiton MY4001451  28LM27 TPA  25Feb2024 polnt niformity % | pactar
2. This cartificata is velid only ta the item calibrated on date and place of calibration. (°c) {‘c) (£°C} k
3, This certification is traceable to the Intemational System of Unit. 445 012 0.058 2
Remark: TPA :I'schnokx:y‘ F“mmmudon ::odaﬂﬁ { Thalland - Japan ) Av . The m o of 30 values in each positon.
Function of UUC" TB' ture Source : The maximum diffe of measured at any sensars and the measurad temperatura
Hent transfer m;“m used w:‘::m at the reference location which ars observed a the same time or at es close an observation tme as possible
- to ine the pattem or ity within tha chamber under steady-siate conditions.

| Environmental AC Voltage Supply |
('c) {%RH.) { Voit }
Beglnning of Calibration 24 54 221 —l
Finished of Callbration 26 5 220
Ref. 8td.
Positidn 1D No:
Na7P301418
N37P300732
NaTP301420
4 N37TP301421
| 5gretl ”N37P301425

Front

Staklitty : One-haff of the greatest maximum difference of measured temperabae &t any ana probe.
UUG* : Unit Under Calibration
Note : The reported uncertainty of meesuremert was Included stabifity ard excludad uniformity.

The reported uncertainty of measurement was based on a standard uncertalnty multiplled by a
coverage factor k, providing a level of confidance of approximataly 85 %.

-alo-




TECHNOLOGY PROMOTION ABSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIERATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX.0-2718-3484

Certificate of Calibration

Equipment : Incubator Cart. No.: 24TM647
Condlition As-Received : Used ltam Page: 2¢f3
Refarence : 2404-00030C-6
Procedure Usad ;-

Cafibration were using CP-OT02 based on TLAS 6-20 according to direct
measurement method with Data which with Temp Detector { RTD }.

The temperature scale used was basad on ITS-80.
Condition of this result of callbration
1. Referance standard instrument:-

Equipment : Incubator
Instrument Sorvial No. Cert. No. Tracaable Due Date
Manufactursr : Binder 1} Data Acquisition MY48023832  23LM1Z22 TPA 28 Jul 2024
2. This cerlificats [a valid only to the item calibrated on date and place of catlbration.
Model : KB 400 ES 3. This certification is traceable to the Intemational Syster of Unit.
Remark : TPA : Tachnology Promotion Association ( Thaltand - Jagan )
Serial No, : 2020000015535 Result of Calibration :- {™) Without Adjustment
Function of UUC™ : Temparatura Source
IDNo. : UAE.MIC.018/2564 Frosh alr ssiting : Close Environment during calibration
Baginning Finishad
Submitted try : United Analyst and Enginearing Consuttant Co. Lid. ] EL]
3 Sol Udomsuk 41, Sukhumvit Road, =) S
Bangehak, Phrekhanang, |AC Supply ( Volt ) 53 223
Bangkok 102580
Ref, Std.
Location : Microbiology Laboratory (302) Postion : ID No.:
" 3]
Racalved Order : 01 April 2024 ;
Calibration Date : 01 April 2024 :
Amblent Temperature : (26210)°C 3
Relative HumnldRty : (80230)% 5
Catlbrated by : Man Pattanapongpaiboon ]
7
$£ { ! Proba Installation Detafls ; Dimension of Chamber : a
Approved by : . a= 10 on D= 048 m 9 {ret)
Approved Signatory b= 0 em w= 08 m
(\)Fmp!n Paipim &= 0 cm H= 12 m
(V) Suwit Imjal Capecly= 037 m*
{ ) Kunchit Promprat
Issue Date : 7 April 2024
The Uncartsintiss are for a eanfidence probebility of approximately 95%
than in i, axcep writisn
Appraval of
. '
lenanslurmun nanslumuny
iy,
\f SNt
: JeaMRSSUTE R yEOEMsan WUa IS S e
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Foundatan for incustial Development Nahonal Food etfufe Ttz
vy iy Fo0d ndusmial Laborarory Senvice Conver PN
Equipment : Incubator Cert. No.: 24TMB47 - - s
Condition As-Reaslved :  Used ltem Page: 3of3 Calibration Certificate
Reference : 2404-00030C-8
Result of Caltbratlon :- (*) Without Adjustmant
Function of UUC* @ Temperatura Source
Fresh alr setting : Close
Calibration| UuC* | uuc* Overall 2 Certificate No.: 2402281-001-01
Point | Setting stability n| Factor Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
(*c) (cyj(cy (£°C) {’c) {(C)| & . .
350 T =0 5035 578 623 2 Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Callbration Measured &) Bangchack, Prakhanong, Bangkok 10260
Point Position
(°C) i | 2 | 3 | 4 [ 5 [ e [ 7 [ 8 [agef)| (xc) Pageors
350 | 35.000 | 35022 | 34.841 | 34.651 | 35.027 | 35.011 | 35023 | 35.028 | 35007 | 030
Average* : Tho average of 30 values in eech position. Equipment: Autoclave
Temperature stabllity : One-half of the greatest maximum difference of measured tempersiure at any ane sensar.
Temperatura uniformity : The maximum difference of measured temperatures at any sensars and tha maasured Manufacturer: ALP
tempersture at the referance location which are observed at the same time or at as close an observation time as
possible to ine the pattern or ity within the chamber under steady-siate conditions. Model: cL-4aL
Overall Varlation : The Differenca of the maximum and minimum i odel:
UUC* : Unit Under Calibration .
Nete : The reporied uncertainty of measurement wes Included stabilty and excluded unifonmiy . Serial No.: 808763
The reported uncenainty of measuremant was based an a standand uncertainty multiplied by a coverage
H . MIC.026/2563
factor k, providing a level of confidence of approximately €5 %. ID Ne. UAE /
-o0o- Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by meaerawut Prapawuttipong  Approved by £ L
Sdlentist ( Mr.Pheraphat Tuanjit )
Manzger, Divisian of Callbration Laboratory
Date of Issue: 9 April 2024 Responsibla for the Technical Management Team
The are for a of 95 9%,

tenmslimuny

This Certificate Is issued in accordance with the conditions of accreditation granted by the Thal Labaratory Acoreditation scheme
which has assessed the measurement capablitty of the laboratory and its traceabllity to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reprodiiced other than in full
‘except with the prior written approval of the National Food [nstitute.

FC5-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificabe No.: 2402281-001-01
Eguipment: Autoclave

Model:  QL<40L Serial No.:  BO8763

Resnlution: 01 °Cc  IDNo; UAE.MIC.026/2563

Manufacturer:  ALP
Date of 2 Aprit 2024 Page2ofs
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature { 25 = 1 )°C

Relative Humidity (58 27 )%

Line Voltage ( 225 = 5 ) Volt

Candition of this results of Calibration:
1. This instrument was calibrated by insert 3 standand temperature recorder with RTD into its autoclave and calitration

according to W-TE-018 based on BS 2646-1{2021) : Autaclaves for sterilization in ies Design, ion, safety

and performance Specification.

- The temperature scale used was based on ITS - 90 .

- Al data show below were final values and the initial data may be obtained upon request
2. Reference Standard Instrument :

Instrument | Mode! Serial No. | Certificate No.| Due Date Through
| HiTemp1d02 RS4918. TE 56036301 8 April 2024 “T;n“b'r?'
Digital Thermometer with RTD .
Date Cogget} HiTemp140-2 525601 TE 57003301 | 9 November 2024 | MADGETECH INC.
| memp1ea2 525602 TE 67003401 | 9 Novembor 2024 | MADGETECH INC.

3, This certificats Is traceable to International Systern of Units (SI 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 calibretion ealy.
6. This standard does not apply to sterilizers or disinfectors used for medical, dantal, pharmaceutical.
7. Condition of Calibrated tem :  Good
ULC Description ;  Setting progrem function sterilizetion :  STERILIZE/NORMAL
Time of sterilizaton 15 Minute At 115.0 aand 121.0 °C
8. Resukt of Calibration : X | without adjustment
After adjustment

F-CS-012 Revson: D1 Dele. 20-04-65
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Foundation lor indusine? Development National Food Instfute

STEM SV Fond rosmal Laborarory Senice Cerver ERERAT w1
Calibration Report
Certificate No: 2402281-001-01
Equipmentz Autodave
todel:  CL-40L Serial No.:  BUB763
Resolution:  G.@ °C 1O No.: UAE MIC.026/2563
Manufacturer:  ALP
Date of Cali 2 April 2024 Page3af3
Calibration point: 115.0 aand 121.0 °C il T
» result: TN ———
Catbration | Tempersture | Reistive | Lina Vottage - %
Condition 0 [Humidity ()] (vor) T e
Min 244 455 Erl -
Max 255 2.1 230 o B e o e Fke
: = e T
Table1: of e
‘Measured Temperature (°C) @ Sensor Ra.
Calibration Point| (Sensor No.2 is REF) Uncertainty
[\o) Std.# 1 St 2 (Ref) Std.# 3 +(°C)
115.0 115.28 11535 11538 064
121.0 121.28 121.36 ] 12137 0.64 |
Table2: of i Result - -
VUCH Setting | UUC™ Reading Stability Uniformity  |averall varistion
() Min (°C) | Mex("C) |Average(°C) MPa + (°C) °c) [4~)
1150 115.0 115.1 1nsa | 008 0.19 013 | o048
1210 | 1210 121.1 121.0 0.12 0.17 010 | 03
HNofe

The quoted uncertzinty indlude * Stability * and " Loading effect { 20% of Uniformity )°
uuc* = Unit Under Calibration
Stability = One-half of the greatest maximurn differenc of measured temperatures at any one sensars,
for at kcast half an bour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temparature at the reference Jocation which are observed at the same time.
Overall Variation = The difference of the maximum and minimum measured temperstures througout cbservation time.

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

FC5-012 Rewsion: 3 Date: 20-04.65
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Foundatior for nclusiral Developme e National Food rafiute i -
TGRS Food indusial Laberarery Servce Cerver A aRATION G081
M - .
Calibration Certificate

Certificate No.: 2402283-002-01

Client name: UNTTED ANALYST AND ENGINEERING CONSULTANT €O, LTD.

Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260
Pagaiofd
i ic Balance

Manufacturer: METTLER TOLEDO

Model: XSR2050U

Serial No.: €210685394

1D No.: UAE.WAD.010/2565

Order No.: 2402283

Operation No.: 2402283-002

Date of Receipt: 2 aprll 2024

Date of Calibration: 2 april 2024

Calibrated by MrJerswit Prapawantipong ~ Approved by

Selentist (Mr.pheraphat Tuanit )
Manager, Division of Catibration Laharatory
Date of Lssue: 9 April 2024 for the Technical Team
The fora it 5%

This Certificate is issued in accordance with the conditions of acreditation granted by the Thai Laboratory Accreditation Scheme
which has assassed the measurement capability of the laboratory and its traceability to recogmzed nabonal standards and to the
units of realized at the national standards laboratory. This centificate may not be reproduced other
than in fill except with the prior written approval of the National Food nstitute.

F-{5-009 Revision: 01 Date: 20-D4-65
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Foundaron for hchssria D 1 Naoral Food Insiture Ml ep | N
Food Incusmal Laboratony Servce Cerer CALIERATION D081
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Bolonze Manufacturen  METTLER TOLEDO
#odel: XSRIOSCU fesolution:  0,00001g/0.0001g
Sertal No.: C2I0885304 1D No.: UAEWAD.010/2565
Copacity: 220 9
Date of Calibration: 2 apri 2024 Pattle2 014
[~ Ambem 245 : €5 °C  RelalveHumidty: 475 ¢ 25 %
Place of Calibration: Laboratery, UNITED ANALYST AND ENGINEERIHG CONSULTANT €O, LTD.

Condition of Equipment: Gocd Condition

Condition of This Resulls of Calibration:

1, Catibration Method: NEI Nethod W-MA-001  In-House Melhod based on UKAS Lab 14 2013

2. Reference Standards:

RBeference Stondard  Model Scrial No,  Calibrated By Cerfificata No.  DueDate

Standard Welght Class E2 1mg to 2003 8505567572 e M23040535 8 April 2024
Instrument Model ‘Serial No, Calibrated By  Certificate No. Due Date
Thermo-Hygra Meter 608-HY NF1LEBTH 016/23 Quakity Reborn. QR24-0343 9 February 2025

3, This cemfication 15 traceatle to ST UNTT
4. This cerificate was certified pely far the Istrument we calibrated.
5. This resuk ¢f callbration was found accurate s stvawn on date and place of calibration only.

1. Repeatabllity of Reading:

Stangard Deviacion of Rrading (9.

Nomnai Value | )
L] 0.D000042
5 ooz |
100 0.000048
200 0.000048

2, Off-Center Error:
Amazmof 100 @ wes placed and moved to varkous pastion un pan.
The balznce reading Obtaired 15 aiven in the rable.

o 9
g B
1 2 3 [ {Madmum Difference)
(9 d1¢C o d1¢C 9 3¢ g ) (9
1000000 | 1000001 | 969909 | 599909 | 100001 | 1000000 20001 &’

F-CS-012 Rewsion: 01 Dote: 20-0465
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Calibration Report Calibration Report

Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Efectronic Batance Manufacturer;  HETTLER TOLEDO Equipment: Blectronic Balance Monufscturer:  METTLER TOLEDO
Madels XSRZ05DU Resolutlon: 000001 g / 0.0001 g Model: ¥SR2050L Resolubion: 000001 ¢ / 0.0001 g
Serial No.: €210685384 10 No.; UAEWAO.010/2565 Serial Mo.s C2106853M 10 Hoa UAEWAD.O1/2565
Capacity: 220 g Copacity: 220 ¢
Date of Calibration: 2 apri 2024 . Pagadofd Date of Calibration: 2 spri 2029 Papedofd
Calibration Results:  (Continued) Calibration Results:  {Continued)
Cafibration Range; 0-80g Calibration Range:  81-200g
Calibration Adjustment: Internal Calibration Calibration Adjustment; Intemal Catibration
3. Departure from Nominal Value: {Range: 0 - 80 g ; Resolution: 0.00001 g ) 3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )
Noming Vatue Standard Value: hvprage Reading Camrection Uncestainty Coverage Factor Nominst Value Average Reading uncertainty Caverage Factor
L R | L g ) l-g 8 L+ ) & [ . Ll L g £
Uniond 0000000 _oowve | npooan D.0000CA6 m «© 90,0001 0.00015 200
| opot | ophioo3 | 000101 0.00001 2.0000085 200 10 100,001 o001 | 200
0005 0005003 0.00500 0.00000 00000092 200 110 110,00007 1100001 oo0016 | 200
001 0010003 001000 0.00000 0.0000089 200 120 | 120,00009 - 120.0000 00001 000017 | 200
005 0049996 0.05000 0.00000 0.0000096 200 130 130.00010 130.0000 0,000t ogools | 200
0.1 0.100011 5.10000 0.00001 opoooty | 20 | 10 14000019 150.0000 0.0001 oo | o
oS ! 0.500015 0.50001 0.30003 0.000014 ! 200 150 4 15060000 150,001 0.0000 oo | 2w
1 1.000003 1.00002 -0.00002 0000016 200 | I T 160.00010 160.6001 0.0000 0.00022 1 200
2 2000023 2.00001 0.00001 000017 ! 200 170 12000012 170.0001 0.0000 oown | 2
s 5.000017 500002 oooe | p.ooooz 200 | | 200 200.00026 200.6002 .0000 0.00028 2500
L 10000005 10.00090 0.00001 0000026 2,00
) 20000031 20.00000 0.00003 0.000037 200
30 30.000040 S0.00001 080007 £ OO 200
- & | s0o0008 0.00002 0.00001 0000088 | 200
R | Bonooose BD.O0002 0.00005 0.00011 21
The reported iy was based on a standard Y piied by a coverage Factor £ , prawiding 3
level of confidence of appraximately 95 %.
-------- End --~-—--
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TEGHNOLOGY PROMOTION ASSOCIATION (THAILANDI-JAPAN) %
CORPORATE SERVICES : EQUIPMENT CALIBRATION AND TESTING SERVICES % 7=
534/4 PATIANAKARN ROAD S0/ 16, SUANLUANG, SUANLUANG BANGKOK 10250 B Tt
TEL0-2717-5000-29 FAX.0-2718-8484 CALBRATION 7008
Equipment : Incubator Ceart. No.: 24TME50
Condltion As-Received :  Ussd Item Page: 20f3
Referenca : 2404-00030C-2
Procedure Used :-
Certificate of Calibration Cart. No.: 24TMa50 Callbration were canducted using calibration procedure CP-OTO2 based on TLAS G-20 according to direct
Page: 10of3 measurement method with Data which with it Detactor { RTD ).
The temperature scale used was basad an ITS-80.
Condillon of this result of callbration
Equipment : Incubator 1. Reference standard instrument:-
Instrumant Serlal No. Cert. Ne. Traceable Dus Date
Manutacturer : .- 1 ) Data Actuistion MY49022932  23LM122 TPA 26 Jul 2024
2. This cartificate i valid only to the ltem calibvated on date and place of calibration.
Modsl : PP 260 3. This ceriification [s traceable (o the Intemational System of Unit.
Remark : TPA : Technology Promation Asscciation ( Thailand - Japan )
Serlal No.: VB16.0086 Resultof Callbrtion = (*) Without Adjustment
Functlon of WUC* ; Tamperature Source
10 No.: UAE.MIC.032/2568 Fresh air setting ; Close Environment during callbration
Beginning Finished
Submitted by : Unlted Analyst and Engineeting Consuliant Co.ttd. — 25 25
2 5ol Udomsuk 41, Sukhumvit Road, N N RELH.umid. (% } 57 54
Bangchak, Phrakhanong, 1 AC Suppty { Voit) 221 222
Bangkok 10260
Locallon : Microbiology Laboratory (302) Lo
H ID No.:
Recolved Order : 01 April 2024 S TERTFO!
Callbration Date : 02 - 03 Aprit 2024 5 JII1ORTDOR
Ambient Temperatura : {26£10)°C L:::%
Relative Humldity = {50+30)% - 1Bﬁm~£
Callbrated by : Man Pattanapongpalboon _| 18-16rRTD-06
y / | 2tterm07
£ " Prabe Installation Detalls : Dimension of Chamber ; | 18-18RTD-08
Approved by : o a= 50 o©m b= 080 m 19-16RTD-09
Appraved Signatory b= 50 om W= 0B84 m
() Ponpan Paipim ¢= 50 om H= 080 m
(V) Suntt imia Copaclty = 0
() Kunchit Promprat
Issue Date : 7 April 2024
The are fora probability of 86%
1 be [ pelor waitten

Approvsl of the hesd e

ienanslumun wnanslumuny




Equipment : incubator Cert. No.: 24TM650
Condition As-Recalved : Usad ltam Page: 3af3
Raference : 2404-00030C-2
i {*) Without Adjustment

Functlon of UUC* : Temperatura Source
Fresh alr setting : Clozse
Calibration| wuct | uues CQvarall g

Palnt Satting | Reading stability i Factor

¢y eyl (£°C) (*c) ey | &

26.0 250 | 250 0.053 a7e 13 2

38.0 38.0 380 0.14 0.57 0.93 2

{C)

Foinl Posttion

(c) 1 2 3 4 5 B T B 9 (ref.) {'C)

25.0 25.586 | 25.310 m 25412 | 24.347 | 24.332 | 24.313 | 24414 | 24.875 0.30

36.0__| 35843 | 35885 | 35.618 | 35.701 | 38.230 | 26.260 | 36.348 | 36.357 | 36.0683 | 0.31

Average* : The average of 30 values In each posltion

Temparatura stability : One-half of the greatest maximum difference of measured {emperature at any one sensor.
:The difference of at any sensors and the measured

temperaturs at the raferancs location which are obaatvad at tha same time or at 8s closs an cbservation time aa

possibla to the petiern or within the chamber under steady-state conditions.

Overall Veriation : The Difference of the maxi and minimum

UuC* : Unit Under Calibration

Mota : The reported uncertainty of measurement was included stability and excluded untformity .

The reported uncertainly of measurement was basad on a standard uncertainty multiplied by a coverage
factor k, providing a fevel of confidenca of approximately €5 %.
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Calibration Certificate

Certificate No.: 2402420-003-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260
_ . Pagelot3
i ic Balance

Manufacturer: METTLER TOLEDO

Model: MS204TS/0D

Serial No.: €252436235

ID No.: UAE.AIR.023/2566

Order No.: 2402420

Operation No.: 2402420-003

Date of Receipt: 19 April 2024

Date of Caltbration: 19 April 2024

Calibrated by  Mr.pheraphat Tuanjit Approved by W‘u

Scientist { Miss Préeyaporn Jaengkamkit )
Vice President, Department of Laboratory Services

Dzte of Iusue: 23 April 2024 for the Technical Team
Tha fora of 95%

Tris Certificate is issued in accordance with the condibons of accreditation granted by the Thai Laboratory Accredttation Scheme
which has assessed the measurement capability of the laborarory and its tradeability to recognized nationat standards and ta the
units of measurement raalized at the comespondmg nabonal standards laboratory. This certificate may net be reproduced other
than in fll except with the prior written approval of the National Food Institute.

F-CS-009 Rewrsion: (1 Date: 20-04-65

wrmslmaum

Yot

)

)

By

aemnssuaIUad SEHas WLE WS
| I I qualusmsﬁauuguams_aqawnnssuawms
eeramenraiee FEUESHON for noLsinisl Development Natcrsl Faod nstue
vy o« FOOY IPdusmal Loborarory Servce Center

NN
“orty o

TY@LTIS 17025
IBRATION 0081

Calibration Report

Certificate No.:
Equipment:

2402420-003-01

Hecronc Balence Manulacturer:  MEYTLER TOLEDO

Modal: MSZTS/00 Resolion:  0.0¢01

Serial No.: 252436235 1D Mb.: UAE AIR.O23/2566

Capacty: 2 g

Date of Calibration: 19 Apr 2024 Page2of3
Environment Condition: Ambent Tenperature: 217 + LS 'C Relstivehumidty: 65 & 67 %

Placa of Calibration: Room 206 Balance Room 2, UNTTED ANALYST 41D ENSINEERING CONSULTANT CO., LTD.

tion of Equi
Condition of This Results of Calibration:
1. Calbration Methorl:  NFI Method W-MA01  In-House Method based on LGRS Lsb 115 2019
2 Reference Randards”
Reference Standard  Model SerlalNo.  Callbroted 8v  CeriificateNp,  Due Date
Stancard Weght Class 2 1-560mg 15680 s H23111815 28 November 2074
Standard Weigrt Class E2 145009 15882 s H2H11625 2B November 2024
Instrument Model SerialNo,  Calibratsd@v  Cerlificate No.  DueDate
Thermo-Hygr Meter 608-H1 NFBTHOIO/Z3  Qualty Rebom QR24-0492 4 March 2025
3, This cemificzion s traceatte o S1 UNSY
4 fed only for the
5 This resul of cabioranon was found accurate as shown an date and place of Calirabon caly.
Calibration Results:

1. Repeatability of Reading:

Nominal Vale { § Standard Deviation of ety (9)
100 0.000074
20 0000074

2, Off-Center Error:
Amassof 100 g was placed 2nd moved T varous position on pan.
“The batance reacing obeaived & gven in e tabie.

[olfc: Qo
omcy /. \
o~ N\ P
7 Sl
1 i 3 B H H {Hanaum Dffiene] | .
Cgyfleg)fca it o bl gili oy L9) za)%,mluw
100.0005 | 100.0006 | 100.0003 | 100.0006 | 100.0003 | 100.0005 0.0002 ,]

F-CS-012 Revigion: 01 Dale: 20-04-65
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Calibration Report
Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Fiodel: MS204T5/00 Resolution: 00001 3
Seria) Mo C252436235 30 Mo UAE ATR 232566
Capagity: 220 ¢
Date of € 19 Apri 2024 Page3of3
R :  (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Intema! Calibration
3. Departure from Naminal Value:
Nominal Value Sandard Vahe Avarage Raadiog Comectian Uncertaicky | Corerage Factor
L g | La ) 2l L& 1 1= § ) i
[ Uniogg 000009 DU D000 0000024 200
0 030000 1000 0.0000 0.00009+ 200
T 0.999% 4.5000 D.0000 0.000097 200
5 4855 _5.0000 0.0000 0000096 200
1 1000002 10,0000 0.0000 200012 200
2 20,0003 200001 0,000 000014 200
) 49.99998 500005 EYIeS 000012 200
] 70.00000 70.0005 0005 000017 200
10 $0.99987 1000006 00006 000017 200
150 1a0000m | 1500012 00013 000022 200
2 P | 2000015 00015 0.00028 200

r) Wa—oﬂ-

Rigiiec by k , prowding a

The reported uncertainty
level of confidenca o spprommately 95 %.

evememeen ERi remnmmee

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




DOE Services Co.Ltd.
DQE oo vices 32 S0l Ladprao-Wanghin 55, Ladpro-Wanghin Ril., Ladprao, Laidprao, Baogkek 16230
Phome : +66 (0)2 538 2054, Eanai : dqeservioesinfo@gmail.com P

DQE Servicm Co.Ltl.
DQE Services 22Soi Lafomo-Wanghin 55, Ladprao-Wanghin Rd. Ladprao, Ladprao, Barghok 10230

Phone : +66 (0)2 538 2054, Email : dyeservicesinfo@gmeil.com et

CERTIFICATE OF CALIBRATION

Certificate No. : SP24-018 Page 1 of 5
Customer : United Analyst and Engineering Consuliant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, it Road, ke, Pt 10260

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

Mapufacturer : Agilent Technologies

Model : Cary 60
Serisl No.: MY15410009

|
D No.: UAE.WAT.020/2558

Reccived Date: 7 May 2024

Calibration Date : 7 May 2024

ssne Date : 9 May 2024

Condition Instrument: Good

Calibrated by : Tu ‘.5‘ Approved by : Faren
{ Mr.Tenawut Rittidach ) ( Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
standards haralory. Gther than in oot prior wit Services Co. Lid.

REPORT OF CALIBRATION
Certlficate No.:  SP24-018 Page 20f 5
Environment Condition : Ambient Temperature 25+5 “C
Relative hamidify 55 20 %RH

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

Certified Reference Materials :

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

Tracesbility : This certification is ble to the | ional System of Unit maintained at Nationat -

Institute of Standards and Technology (NIST) through Stama Scientific Limived
Spectral Band Width of UUC: 1.5 om.
Scan Speed of UUC: 60 nm/min

Scan Interval of UUC ; 015 om

R jion of UUC: F ic  0.0001 Abs,

Wavelength 0.1 om.

onenThinaui

wonaashinavn

DQE Services Co.Lid.
DOE R 32 Soi Ladprac-Wanghin 55, Ladprac-Wanghin Rd., Ladpeso, Ladprao, Bangkok 10230
Servicas 3
Phone : +66 (012 538 2054, Email : dqeserviccsinfo@gmail.com it
REPORT OF CALIBRATION
Certificate No, : SP24-018 Page 40f5
Photometric Accuracy :
Wavelength CRMs Valoes | DUC Reading Correction Uncertainty Coverape factor
{om.) (Abs) [Abs) (Abs) (Abs) X
235 0.0000 0.0000 0.0000 0.0050 200
0.7469 0.7435 0,0034 0.0057 2.00
257 0.0000 0.0000 0.0000 0.0050 2.60
0.8674 0.8639 0.0035 0.0060 2.00
33 0.0000 0.0000 0.0000 0.0050 200
0.2919 0.2907 0.0012 0.0051 2.00
350 0.0000 0.0000 0.0000 0.0050 2.00
0.6430 0.6402 0.0028 0.0055 2.00

DQE Services Cb,,Ld.
DQE Services 3759 Ladao-Wenghin 55, Ladprao-Wenghin Ro., Ladproa, Ladprao, Banghak 10220
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com sy e
REPORT OF CALIBRATION
Certificate No. ; SP24-018 Page 30of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading Correction Uncertainty Coverage factor
nm.} Abs) (Abs) (Aba) (Abs) &
0.0000 0.0000 0.0000 0.0028 200
420 0.5780 0.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 21832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
440 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 200
468 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
5461 0.5181 0.5150 0.0031 0.0031 2.00
1.0002 0.9964 0.0038 0.0033 200
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0,0000 0.0023 200
90 0.5517 0.5485 0.0032 0.0030 2.00
1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 200
635 0.5591 0.5565 0.0026 0.0031 200
10518 1.0482 0.0036 0.0030 2.00
19274 1.9202 0.0072 0.0079 2.00

iensaslusaney

wonalainaney




DQE Servicss Co. Ltd.

DQE ¢, ryices 250 LadpmeWmphins, Ladprao Wanghin Rd, Ladpro, Ladpru, Bangkok 10230 TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAH)
Phone : +66 (0)2 538 2054, Emsil : dgeservicesinfo@gmail.comn e e CORPORATE SERVICES 3: EQUIPMENT CALISRATION AND TESTING SERVICES
EAUSRON St 534/4 PATTANAKARN RCAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2718-8484
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of5
Certificate of Calibration
Wavelength Accuracy :
CRMas Values | UUC Reading Correction Uncertaluty Coverage factor
(um2.} (om) {am.) (men) L3 Equipment : Electronlc Batance
.72 2420 028 018 2.00
27945 2195 0,05 0.18 200 Manufacturer : Mettler Toledo
28781 2879 0.09 018 2.00 WModst : XSR204
33406 3339 016 018 200 Sertal No. ¢ i —
360.93 360.5 043 018 200
1D No. : UAEWAS 01212564
41859 4181 049 018 200
44594 4456 0.34 0.18 200 Submiited by ; Unitad Analyst and Engineering Consulant Co.,Ltd.
3 8ol Udomsuk 41, Sukhumyit Road,
45166 453.3 036 018 200 Bangchak, Phrakhanong,
460.02 4508 o 018 200 Bangkak: 10250
536.59 5360 0.59 0.18 200 Location : Balance Room (108}
637.98 638.7 .72 0.18 200 Rocalved order - o
43138 4308 0.8 0.18 200 Callbration Date : 11 May 2024
an250 ana4 0.0 018 200 Amblent Tamparatura: 15 °C 10 40 °C
Retative Humidity : W %1%
513.47 513.7 €23 0.18 200
Calloratsd by : Khit Ruttanaprapachai
528.88 520.0 022 018 200 ()"
. Dl Vi
57317 5735 3 0.18 200 Agbroviby ; wnch
585.35 58S.2 015 020 200 Approved Signatory
( ) Ponpan Palpim
684.40 685.1 0.70 0.18 200 () Suwit I
4072 7414 0.68 020 2.00 (v} Kunchit Promprat
748.55 749.1 .55 0.18 200
£07.03 807.3 027 018 200 Issue Dats : 15 May 2024
879.28 8793 002 018 200
Remerk: - UUC = Uni T
UG o Ui Under G The arafora of 98B%
~D/A = Not Avaiabic s carticate may ather tran 1 1, ith tho pror writer
. P of i ¥, Apgroval ot the head ot Corporate Services 3 : Equipment Calibrstzon and Testing Services.

- * Indicates noq TISI acoredited

- Eod of Certificate - lananluhau Ml lﬂﬂﬁ'ﬁwmq&l

H Estiznic Balance Cert.No.: 24MM283 Equipment : Eloctronic Balance Cert.No.: 24MM283
CondHion As-Recelved:  Used ftam Page: 2of3 Condition As-Recalved :  Usad ltam Page: 3of 3
Refarenca : 2405-01560C-2 Reference : 2405-01660C-2
Pracedurs used - Result of calibration
Calibration were using in-housa CP-OBD1 based on UKAS LAB 14 2. Effoct of off center loading
according to direct measurement methed against stardard welght. A mess of 100 g was placed to position on the pan.
Conditlon of this resut of callbration e weighing machinz reading error obisined is given in the table
1. Reference stendard instruments:- Waximum differance "
Ineduzionis fane ] SenaiNo.  IDNo.  JestreportMo,  Quedate Fosition1 Posiion2  Fosfion3  Position4  PoshionS  oft-canter and cantral Iading
1) Standand Weight Sel (E2) 15884 24053 TORCOO7 MM-0013-24 25 Jan 2026 (g} @ (8) (8) (9} (9)
2. Thia certificale |s valld only to the iter: calibrated on date and place of calibration. 40,0002 -0.0001 0.0000 +0.0002 0.0000 0,0003
3. This result of calibration was mada on raguasted at the point specified by customer.
4, This certificate is not centified for any commercial transaction. 3 wmmm“‘;al " . v
5. This certification s traceable to the Intemational System of Unit. Wit Rn:u CaNciiin J::'"r';“:" Fano?
R ey ™ s hanctsion 000 g (9) o T Teme k)
Range capacity : 0gto 20 g n  0.0001 g N
Before Adjustment : Unlead 0.0000 0.0000 015 213
Balance Measuramant  Coverage 1 1.0000 0.0000 016 213
Applied Weight Readlng Correction Uncertal Factor 5 5.0000 0.0000 015 213
(9) (9) (9) (tmg) (k) 10 100000 0.0000 015 211
100 100,000 0.0000 027 203 253 zsg.gx '%%f:g: g-:g 22$
MuAu;ign-m : o oo ot 2 50 800001  -0.0001 018 204
1. Determination of the standard deviation of weighing machine (n=10) 0 80.0001 -0.0001 027 2
Applied Welght Standard Deviatlon :gg 100.0002 -0.0002 0.27 2;3
(8) of Reading (g} 1200001 0.0001 020
100 0.00007 200 200.0001 -0.0001 031 2
200 0.00007

The reported uncentainty of measurement was based on & standard uncertainty multiplied by a coverege
factor k , providing a level of confidence of approximataly 85 %.

~000-

wnanslimuny wnanslumunu




TECHNOLOAY PROMOTION ASSOCIATION (THAILAND-JAPAN) 9
CORPORATE SERVICES : EQUIPMENT CALIBRATION AND TESTING SERVICES T
5344 PATTANAKARN ROAD SO! 16, SUANLUANG, SUANLUANG BANGKDK 10250 oo™ N N
TEL 0-2717-3000-29 FAX.0-2718-6484 catman
i Equipment : Autoclave Gert, No.: 24TMB35
Condition As-Recalved : Lised llem Paga: 20of3
Refsrenca ; 2406-01800C-1
Procedure Used :-
H Cert. No.: 24TMB35 Calibration were condicted using in-house calibration procedure CP-OT03 Based on BS 2648-5 according to
ceniﬂcate Of callbrat Ion Paga: 10f3 direct measurement method with Data Acguisition which with Type T
The temperatura scale used was based on ITS-80.
Condltion of this result of calibration
1. Reference standard instrument:-
E nt :
ulpme Adtociave instrument Sorlal o, Cent. No. Traceabla Due Date
Manufacturer : ALP 1) Data Acquisition MY44073381 23LMT3 TPA 18 May 2025
2, This centificate Is valid only to the item calibrated on date and piace of callbretion.
Modal * L0l 3. This cartification [s traceable to the Infemational System of Unit.
4, This resull of ion covers ' for the sterilization of goeds and matersl which
Serial No. : 810010 coutd he infadad with organisms categorized as Hazard Group 1, 2 and 3"
=G i of to hazard and of i second edition, 1990 )
. it does not cover autoclaves for use with material Infect with organlsms in Hazard Group 4, for which
ID Ne. : 03212565
UAEMIC completa and of Infected 1o be essential.
. This resuit of calibration does not apply to sterilizers or dlslnfeﬁols used for medical, dental, phammaceutical
Submi H ineering Consi
fiioc by g';:duﬁg :ﬁ::f Z::Lu il uliant o, Lt or veterinary purpases which are diractry concemed with patient care, o those used for fabrics subjscted to
Bangehak, P 4 non : sterillzation which are required to be dry at the end of cycle.
Bangkok '10250 o Remark : TPA : Technology Promotion Association { Thaliand - Japan )
1t of Ca = {*) Without Adjustment
Location : 301 Roomn Function of UUC* ; Temperature Source
Racalved Order : 07 June 2024 e
Calibration Date : 07 June 2024 [ %R.H. )
Ambient Temperature (26210 )°C Beginning wf Callbrasion 28 3
Rotative Humidity : (50£30)% 3 27 81 221
! Rof. 51
Callbrated by : Khit Ruttanaprapachal 2 o Position Description lD’Na .
b 1= [Corter o omber ZBOTCE
Approved by : Yneh = = 2= |7 Saor 23017600
T Approved Signatory 3= |Exhaust pot 23-017C-10
( ) Ponpan Paipim
{ ) Suwit Imjai
{v ) Kunchit Promprat
Issue Date : 11 June 2024
B Thl Uncertainties are for a confidence probability of approximately 85%
‘This certfiate may ol be reproduced other than in Iul, &xcapt wth the prior writien
Approval of and Teating Serviees.
. .
wnanslumun tenas ey
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Equipment : Autaclave Cert. No.: 24TM835
Condlition As-Recoived : Used ltom Page: 3of3 T i i
b i Verification Certificate
Result of Calibration :-  (*) Without Adjusiment
Function of UUGC* : Temperature Source
Set: = {150 °C
Sterilization perlod= 15 minute -
e | uue ‘Avarage” Stably| PO [T Covaraga Certificate No.: 2404226-002-01
Sefting | Reading | Position | Standard Reading Reading neartainty Factor Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
ey | (c) (°C) {£°C}| (MPa) | (+'C) L3 Address: 3 Soi Udomsuk 41, Sukhumvit Roat,
1 115.2868
ns0 | 1150 2 15252 017 | oos 078 2 Bangchack, Pralhanang, Bangkolc 10260
3 116317
Operating parameter Set : Temperature= 1210 °C Page10f4
Sterilization period minute
uuc uucr Avera Pressure Coverage Equipment: Digestion Unit {Heating Block)
Sotting | Reading | Position | Standard Reading | S™P™Y | pogqing |Uncentainty| “r o or
(fc) | {*C) () lx'C)] MPa) | (2°C) L3 Manufacturer: VELP SCIENTIFICA
1 121.006
1210 121.0 2 121.118 024 043 078 2 .
3 121321 Model: Dkizo
Average® ; The average of 30 values in eech position. Serial No.: 13517
Stabllity : Ona-haff of the greatest i of &t any one probe.
UUC* : Unit Under Celibration ID No.: UAE.WAS.005/2555
Note : The reperted uncertainty of measurement was included stability and excluded uniformity .
d 2404228
The repaorted uncertainty of measurement was based on a standard uncertainty multiplled by a Order No.
coverage factor k, providing a leve! of confidence of approximately 85 %. .
Operation No.: 2404228-001
=000
Date of Receipt: 26 August 2024
Date of Calibration: 26-27 August 2024
| N
Colibrated by  Mr.wormpab Sockthong Approved by
Scientist (Mr,Pheraphat Tuenjit )
Manager, Division of Cafitwation Laborabory
Date of Issua: 30 August 2024 Responsible for the Technical Management Team
Tha fora of 95 %.
This Certificate Is issued in accordance with the conditions of acoreditation granted by the Thai Laboratory Accrecitetion scheme which
has assessed the meesurement capabifity of the laboratory and Its traceabilty to recognized national standards and to the units of
realized at the niatianal standards Iaboratery. This certificabe may not be reproduced other than in full
except with the prior wnitten approval of the Natienal Food Institute,
F-C5-009 Revision: 01 Date: 20-04-65
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Verification Report Verification Report
Certificate No.: 2404226-001-01 Certificste No.: 2404228-001-01
Equipment: Digestion Unit (Heating Block) Equipment: Digestion Unit {Heating Block)
Model:  DKL20 Serial Ng.: 213517 Model:  DKL20 Serial No.z 213517
Resoiwtion: 1 °C  IDNo: UAEWAS.005/2555 Resoltion: 1 °C  IDMNo: LIAEWAS.D05/2555
Manufacturer: VELP SCIENTIFICA Manufacturer: VELP SCIENTIFICA
Date of Cali 26-27 August 2024 Pags 2of4 Date of Calihration: 26-27 August 2024 Page3ofse
Callbration point: 3%
Location: Dry Laboratory (312), UNITED ANALYST AND ENGINEERING CONSULTANT QO., LTD. Calibration result:
Environment Candition: Ambient Temperature ( 23 # 1 }°C Tablel : Reporting of Temperature
Relative Humidity { 60 £2 )% ULC* Sefting uuc* Reading Standard Uncertainty
3 Stahility (£°€
Line Voltage {240 1) ok Block e &) ) A | harmometer (<€) (£°C)
1 380 380 021 380.14 20
Condition of this results of Calibration: 2 360 360 021 380.70 20
1, This instrument was talibrated by insert standard thermocuptes type R into its Digestion blocks and Calibration 3 380 380 0.12 38117 2.0
according to NF1 Meltiod W-TE-026 based on BS 4309 : 1968 4 380 380 0.12 37882 20
- The temperature scale used was based on IT5 - 80 . 5 380 380 0.20 381.01 2.0
- All data show below were final values and the initial data may be oblained upon request. 6 | 380 380 0.16 38048 20
2. Reference Standard Instrument @ 7 380 380 0.19 379.35 20
Model Serfal No. | Certificate No.| _ Due Date Through 8 £ ;f"g 025 380.27 20
= = 9 380 0.17 382.28 20
Digital 349704 MYAHASSTE/MY41 191453 Y N.M, Technical -
with Thermocougle | TypeR | R/CHLtoRicHZ | 20083 | S22 | coner Laboratory 10 380 380 035 38058 20
3. This certificate is traceable tn Intemational System of Urits (51 Units). i 320 380 230 205 ig
4. This certficate was certified oty for the instrument we calibrated., 12 g :z ] ;::':‘5’ 20
S. This result of calibration was found accurate as shown on date and place of calibration only. 13 %0 380 3‘1: ‘69 2‘ o
6. Condtion of Calibrated flem :  Good el 2 X : :
UG Desgiption 15 380 380 0.16 1 3806 20
16 380 380 0.14 380.14 20
TimeofRecord 1 Hour 6  Minute At 380 %€ el %0 38 016 38109 20
—_— X " 18 380 380 015 382.71 2.0
7.Resutof Calibrabon: [ X] Wihoutadjusment [ ] Afer agjustment o e = o I 5
| 20 a8y | 380 0.25 381.21 2.0
Note;

-UUC= = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
- Stabllity = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state,
Tha report unceriainty of measuremant was based an standard uncertainty multiplied by coverage factor £= 2,
providing a level of confidence of approximately 95 %.

F C591} Revision: ()1 Date: 20 09-65
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[ Date: 1 2‘1",05'{5«3 i
. a 4
Verification Report bt , T
Customer: I DA’E Address:
[ mmes ] kT80 Serar | 4737052
certificate N 240422800 Hours Travel To Customer abaur Travel Fram Custamer
e Ho.: L [ ciiles ] [ oaee” ]
- 2 i e e ¥
Equipment: Digestion Unit {Heating Block) Flalsh = R 12
Model: DKLZD Seriaf No.: 213517 “tab Trpe
Resoltion: 1 °C  IDNo: UAE.WAS.00S/2555 st ; Spackal e
Normal ] CoubomyVisit | » instalation v Trainig 1«
Manufacturer:  VELP SCIENTIFICA | Distributor ¥ PMA i x Ouote *  Heuse % -
il ion: Internal L Warranty Ky Repair L) M x
Date of Calibration: — _26-17August2024 Page 4 of 4 el S = Talsssupport | 2 - = T
Calibration points 380 °C
Calibration result: Continued PO/Queate Number: 1 | apkacanie |
PMAT, Taemopyy opinabe ComractNa, | S 2o
Figure 1. Location of Refeence Stendard and Block Diagram of Digestion Unit L_ewanpe | - L CE—
ToP VIEW Detalhs of Wark / Test Condition / Status
|~ vogm TowiTion (el il 107 [+
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=
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOF 18, SUARLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Regcelved Date :
Calibratlon Date :
Reference :

Submitted by :

Ambient Temperatura :
Relative Humidity :
Calibration Procedure :

Callbrated by :

Approved by :

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

Iasue Date :

Cert.No.: 24CH1070
Page.: 10f3

pH Meter

YS!

pH100A

Jcozr2e

UAE,EFM.195/256 {(ENV.pH.04/61)
Used Item

27 August 2024

28 August 2024

2408-0882WSC-1

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

{25 £ 2.5) °C

(50 & 15)%

In - house method :

- CP-CH3 by direct measurement with DC voltage
standard and direct measurement with

cartified referance material {CRM)

- CP-CH8 by comparizon with temperature standard

Warakom Lemgagtrakul

Approved Signatory

28 August 2024

Thel ars fora

probability of 05%

rpenec)

ony

ot
(A ) % )
Vectoos | Agren

‘This cestificats may not be reproduced other ther in ful, extept with the prior writien
Approval of the head of Corporate Servioes 3 : Equipment Calibration ang Testing Servives.

Cart.No.; 24CH1070

CertNo.: 24CH1070

Page.: 20f3
Condition of this calibration resuit
1. Reference Slandard [nstrument
Instrumeant Serial No. 1D No. Cert. Na. Dua Date
1)Document Process Calibratar 43160066 130RC0S2  24E1320 22 Apr 2025
2)Ref. Standard Thermometer 2188080 130RC044 2311216 10 Oct 2024

- This Cartification is traceable to S| Thraught Technology Prometion Association (Thailand - Japan)

2. Certifisd

Matarials  <The results are traceable to Sl through Hach Lenge GmbH L1
Deutsche Akkreditisrungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to SI through CPA chem Ltd,,
ANSI-ASG National Accreditation Board, Accredited No. AR-1836

Page.: 30f3
Callbration Results
Eunction : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10}
Unit Undear Standard pH Actual pH | Actual mY | Uncertainty of | Coverage
Callbration Buffer Solution Reading Reading |pH Measurement| factor
{mv) 5] K
pH Electrode 4.006 4.01 173 0,0090 205
SN, 2310185IAB0S3T7 8.998 7.00 -1 0.0084 2,00
6.999 700 -1 0.0085 2.00
9.997 10.00 -178 0,0082 2.00
Function : Temperature Measurement
(*) Without adjustment
This il was with Probe;
- Model : -
- Serial No. : 231018S1AB05377
Dimansion of probe
- Length : 110 mm.
- Diameter 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Eror Uncertalnty of | Goverage
Point Temperature Reading measurement factor
(°c) (°¢) {*c) {*¢) {2°C) k
200 20.002 204 0.008 013 2,00
250 25.003 254 0.097 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 2.00

Buffer Solution Manufacturer Lot No. Exp. date
pH 4,006 Hach Lange GmbH C€03146 23 Feb 2026
pH 6.998 Hach Lange GmbH C03145 28 Fob 2026
pH 9.997 CPA chem 970853 25 Apr 2025
3. This certificata is valid only to the item callbrated on date and place of calibration.
Calibration Rasults
Function : mV Measurement
Performing standard curve by Document Process Galibrator at pH (8,7)(7,10)
Nominal | Standard Uncertainty of C
lominal ndal al Reading n ty overage
Unit Under Value | Voltage Maasurement factor
Calibration Input (smV) .
pH mV my pH
PH Mster 4.00 177.48 177 401 0.58 200
SIN.: JC02729 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 o 7.00 0.58 2.00
10.00 -177.48 A77 1001 0.58 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THA(LAND-JAPAN) ] A
CCORPORATE SERVICES 8: BQUIPMENT CALIBRATION AND TESTING SERVIGES %~/
53474 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250 gt

TEL0-2717-3000-29 FAK0-2718-8484 caLmRATIN ey

Certificate of Callbration =~ CeNo: 2msz

Page.: 103

Equlpment : Electronic Balance Cart.No.: 24MM202
Condition As-Recelved :  Used ltem Page: 2of 3
Reference : 2405-01660C-1

Procedure used i
Calibration ware conduected using in-house calibration procedurs CP-OB01 based on UKAS LAB 14
according to direct meazsurement mathod against standard weight.
Condltion ef this result of calibration
1. Reference standard Instruments:-

Instrumants Modal Serial No. ID No. Test raport No. Due date
Equipment ; Bstrori Batance, 1) Standard Weight Set (E2) 15864 24053 TORC007 MM-0013-24 25 Jan 2026
2. This cerlificate Is valid only to the tem callbrated on date and place of calibration.
Manufacturer : Mettler Toledo 3. This resuit of callbration was made on requested at the point specified by customer.
4. This ceriificale is nat certifted for any commarcial transaction.
Mods! AB204-SIFACT §. This certification i traceabla to the Intematianal System of Unit.
Rasult of callbration () Without Adjustment { ¢ ) After Adjustment by Intemal Calibration
Seral No. : 1129361010 Range capacity : 0 g to 220 g Resoluton 0.0001 ]
Before Adjustment :
R Batance Measuremant Coverage
1D No. : UAE.WAS,002/2552
Applied Welght Reading Correction Uncertainty Eactor
Submitted by : United Analyst and Enginsering Consultant Co.,Ltd. {9) fa) (e} (tmg} (k)
3 Soi Udomauk 41, Sukhumvit Road, L L e o £
Bangechek, Phrakhanong, 200 200.0008 -0.0006 0.30 2
After Adjustment :
Bangkok 10260
1. Determination of the standard deviation of welghing machine (n=10}
Applied Weight Standard Deviation
L :
ocation Balanca Room (108) (g) of Reading (@}
100 0.00007
Received order : 11 May 2024 200 0.00005
Callbration Date : 11 May 2024 :
Amblent Temperaturs : 15°C to 40°C
Retative Humidity = 30 % to 90 %
Calibrated by : Khit Ruttanaprapachal
K UV\CL 1&
Approved by :
Approved Signatory
{ ) Ponpan Paipim
{ ) Suwit Imfat
(v ) Kunchit Promprat
Issue Date : 15 May 2024
The aefors p of 5%
“This cartifigats may not be rsproducad other than in fll, exsapt with ha prce writisn
Apgéoval ¢ the head of Co i
5 '
isnaslunIuny wnanlumaunu
S,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
. Balance CertNo.: 24AM282 CORPORATE SERVICES 3: EQUIPMENT C.ALIBRATION AND TESTING SERVICES zq(/;\\y"
Congdition As-Recelved :  Usad ltem Page: 3413 5Mid PATTANAKARN ROAD 300 13, SUAKLUANG, SLANLLUANG BAKGKOK 10250 b frers e e 8
Referenca : 2405-01660C-1 TEL 0-277-X00-29  FAX.0-27199¢84 CALIBRATION 0ct4
Result of calibration

2,
A mass of 100 g was placed to various position on the pan.
The weighing machina raading error obtzined s given in tha table

Maximum diffarence batween
Position1  Position2  Position3 Position 4 Posltion § off-center and central loading
fg) (9) (9} {9} (9) (@)
-0.0004 -0.0004 -0.0003 -0.0008 -0.0004 0.000%
3. Datarture from nominal value
Balanca Measurement Coveraga
Applied Welght Reading Correction Uncertainty Factor
{g) {9} (9) {tmg}) (k)
Unload 0.0000 0.0000 045 213
001 0.0100 0.0000 015 213
0.05 0.0500 0.0000 0.5 213
01 0.1000 0.0000 0.15 213
05 0.5000 0.0000 015 213
1 10000 0,0000 015 243
10 10.0000 0.0000 016 211
50 4D.9989 +0.0001 c.17 206
100 88.6999 +0.0001 0.19 2.03
150 149.6898 +0.0002 028 2
200 168.8990 +0.0010 0.30 2

‘The reported uncertainty of measurement was based on a standard uncertalrty multiplied by e coverage
factor & , providing a leve! of confidence of approximately 95 %.

-o0o-

weneslunauny

Cert. No.: 24TM589

Certificate ()f Calibration Paga: 10f3

Equipment : Hot Air Oven

Manufacturer : Memmet

Moded © UF §5

Serial No. : B212,0411

ID No. ; UAE.WAO.005/2556

Submitted by : United Analyst and Engineering Consultant Co. Ltd.

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

Bangkok 10260
Location : Lab Fioor 2
Rocalved Order : 01 Apsil 2024
Callbration Dats : 01 - 02 April 2024
Amblent Temperature : (26210)°C
Relathve Humidity : (50£30)%
Calibrated by : Krisda Malee
Approved by @ 4

Approved Signatory
( ) Ponpan Palpim
(v"} Suwit Imjal
( ) Kunchit Promprat
Issue Date : 5 April 2024
The i fora ility of 95%

This cortilica.e may nt be repreduced Wb (ban i fall,sxespt with the peior writien
Approval of the head of Corporaus Servises 3 : Equipment Calibration and Testing Services.

onaslumueu
A 006506




Equipment ; Hot Air Oven Cart. No.: 24TM582
Condition As-Received :  Used ltem Page: 20of3
Reference ; 2404-00040C-3
Procedure Used =~

Callbration were conducted wsing calibration procedure CP-OT0Z based on TLAS G-20 according ta direct
measuremeni method with Data which with Detectar { RTD )

and Themmocouple Type T.

The temperature scale used wag basad an ITS-90.
Condtilon of this resull of callbration
1. Refarence standard [nstrument:-

Instrument Serial No. Cerl. No. Traceable Due Date
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024

2. Tris cerlificate is valid only to the item calibrated on data end piaca of calibration.
3. This verlification is traceable to the Intemalional System of Unit.

Remark : TPA : Technclogy Promotion Association ( Thailend - Japan )
Result of Callbration :~ {*) Without Adjustment

Funetion of UUC* Temperature Source e =
Fresh air aatting : Close Environment during calibration
z > Fintghed
_ [Temp. ( °C ) 27 26
/4%2 Lﬁ REL.Humid, { % ) a7 48
A A |AC Supply { Vait ) 221 220
I
3 Ref. Std.
H HL
| ¢ | g {12010 180)
| B AR N | e // Position : {104)°¢C
A - °c
¥ ] 21-16TC01 | 22-18RTD-2'1

]
2 21-18TC-02 | 1BRTD-2/2
3 21-18TC-03 | 18RTD-233
4 21-18TC-04 | 1BRTD-2/4
5
5
T

21-18TC-05 | 1BRTO-2/5

Probe Detolls : of CI
a=  ED em o= 050  m . 21-18TC-06 | 1BRTO-2/8
b= 50 em w= 080 m [ || AFETOQ b {RTD2
e= 50 om He 075 m 8 21-18TCO8 | 1BRTD-28
Capacity= 030 m 9lrel) | 21-18TC08 | 18RTD-2

wenenstumum
a 1209739

Equipment : Hot Ar Oven Cert. No.: 24TM589

Condition As-Recalved : Used llem Page: 30of3
Refarence : 2404-00040C-3
Resuit of Calibration :- (*) Without Adjustment
Function of UUC" : Tempersture Source
Fresh air setting : Close
Callbration| UUC~ | uuc* Overall
Point Setling stabfiity Varation| Factor
(6} |y (e (£°C) (*C) (*¢)
104.0 | 104.0 | 104. 0.032 047 0.84
120.0 120.0 | 120, 0.12 0.72 1.3
180.0 180.0 | 180 0.13 12 15
(°C) .
Point Position
(*c) 1 2 3 4 5 [ 7 ] 9 {ref) (£C)
104.0 | 104.464 | 103.847 | 104.228 | 104.232| 104.106| 103.691 | 104.275 104,127 | 104,013, 042
1200 1120486 120.089 | 120.835| 120.606| 119.531 | 119.644 | 120.364| 120,144 120.158 1.1
180.0_|180.574| 172.769 180.285] 180.870| 170.594 | 179780 160.287| 179.961| 170.802] 14

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

Temperature stabllity : One-half of the greatest maximurn difference of measured temperature at any one sensar.
:The of at any sensors and the maasured

temperature at the reference iocation which are cbserved al the same time or at as close an ebsarvation time as

possible to de ina the pattem or within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum i

UUC* : Unit Under Calibration

Nole : The reported uncartainty of measuremsnt was included stabllity and excluded uniformity .

The reported uncertalnty of measurement was based on a standard uncertainty mulliplied by a coverage
factor &, providing a level of confidence of approximately 85 %.

000~
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mnms‘lumugu
a 120873

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2T17-3000 FAX. 0-27(9-3484

Cart.No.: 24TW39

Page.: 10of 2
Certificate of Testing
Equlpment : DO Meter
Manufacturer ; st
Model: 5100
Serlal No. : 11B 101863
1D No.: UAE.WAD.004/2554
Received Date : 20 February 2024
Test Dato : 21 February 2024
Rsference : 2402-0629D5C-1
Submitted by : United Analyst and Engineering Consuitant Co. Lid.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak,
Pheakhanang, Bangkok 10260

L : (25£5)%C

Humidly  (50+20)%
Test Procedure ¢ In - house method : CP-CHY

by Comparison Technique with Azida Modification Method
Tasted by 1 Walslak Sirithean

y t
Approved by : —&‘I_Af\ﬂ —
Approved Signatory

{ ) Pomthippa Tameyaku!
{ }Unncpphol Harachai
(4 Seitnip Meangmal

Issue Date : 22 February 2024

l.ninslu'muqu

)

Cert.No.; 24TWwap
Page.: 2 ¢f2

Condltion of ifils result of calibration
4. Reference Standard Instruments :

This cerlification is traceabla to the Intemational System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association {Fhalland-tapan).

Instruments Serlal No. 1D No. Cortificate No. Due Date
1. Burstte - 130BU10 23061172 22 Mar 2026
2. Balance 14233821 110RCO01 23MM4D5 16 July 2024
2. Standard Materal -
Material Manufacturer LotNo. Assay
Sodium Thiosulfate pentahydrate Marck AM1763318 100.2%
Result : Dissolved Oxygen Meter Adjustment With Alr 100 %

Dissolved Oxygen Probe No.: 228100125

Titration Method DO Matar —I
(Azide Modffication Method) Reading Stondard Doviation
(mglL} (mgL} (mglL)
8.20 819 0.0085
This raport was cestified only for the instrumant wa tested.It is sllowable to use for study w
tntend to use for advantising and referral purpose s prohibited. This feport may not be reproducad &
other in full.without writtan approval of the iaboratory H
-
~olo-
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Calibration Report

ST oo nea stararny S Lot e MU EIR
Calibration Certificate

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

Bangchack, Prakhanong, Bangkok 10260

Pajpe 10f 4

Equipment: Electronlc Balance
Manufacturer: METTLER TOLEDO
Moddel: XSR205DU
Serial No.: C210685394
1D No.: UAE.WAOD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 Aprl 2024

Certificate No.: 2402283-002-01
Equipment: Ekctronic Balance: Monufecturer:  METTLER TOLEDO
Model: XSR205DU Resalution:  0.00001 g £ 0.0001 g

Serial No.s (110685394

10 No.: UAE.WAD.010/2565

Capacity: 220 g
Date of Calibration: 2 axii 2024 Pogs20f4
Condi Amblent M5 1 05 °C  Restvetooidity: 475 : 25 %

Place of Calibration: Laboratory, UNTTED ANALYST AND ENGINEERING CONSULTANT £D,, LTD.
Candition of Equipment: Good Condiion
Condition of This Results of Calibration;
1. Calibration Method!: NFI Hethod W-MA-O01  Tn-House Mcthod based on UKAS Lab 14 - 2018
2 Reference Standards'
Reference Standard ~ Mode] SerfalNo,  Calibraled By Due Date
Sundard Weight Qass 82 1mgto200g  B505567572 o8 MZXIS3S 8 Aprit 2024
Instrument Model Calibrated By Cenilficate No.  Due Date
Thermo-Hygro Meler §08-HY NFLBTH016/23 Quality Rebom Qras+0341 S February 2025
3, This certfication 15 bacesble to ST UNTT
. cerfed only for 3
5. This resuk of calibration was found accurate s hown on date and place of callbration crly.
Calibration Results;
1. Repeatability of Reading:

[ Nommstvene |59 Stanciard Deviaton of Reading (g

! a0 0.0000042

| & 0.0000057

| 100 0.0%0048

200 0.000048

2. Off-Center Error:
Amass of

Calibrated by Mraerawut Prapawuttipong  Approved by

Sclentist ( Mr.Pharaphat Tusnfit )
Manager, Division of Calibration Laborstory
Date af Issue: 3 April 2024 Responslbia for the Technical Management Team
The fora ifity of 95%

“This Centificate s 'ssued in sccordange with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessad the measurement capability of the leboratory and its traceabilty to recognized national standards and to the
unis of ealired at the national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Insbtute.

F-CS-009 Revision: 01 Datc: 20-04-65

100 g wes placed and maved to various position on par.
The balancr reading obtaired & given in the table.

1
LA
100,000

F-CS-D12 Revision: 01 Date: 20-04-65

S,
]
TR, e ey i G o e R 4t
Calibration Report
No.: 102-01
Equipment: Electronic Balance Manufecturer:  METTLER TCLEDO
Model: XSR2050U Resofution: 000001 g/ 0.0001 9
Serinl Ho.: C210565394 ID Nb.: UAE.WAD 050/2565
Capacity: 220 ¢
Date of Calibratfon: 2 2029 Pagu3of4
Calibration Resulis:  (Continued)
1 n : 0-80g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )
Hominal Value Sandrdvabe | Average Reading Correction Uneenzinty Covesage Factor
i | [ {93 T N A k
uriosd 000009 00000 0.06000 2,0000086 200
2001 0001003 080101 000001 _0.0000089 200
0.005 0005003 260500 2,000 0.0000052 200
(— 1 010003 001000 0.00000 Q.0000089 200
gs 0049996 0.05000 0.00000 D.00000% 200
0t 2,101 0.10000 t 0.900011 200
05 0.500015 050001 000000 | 0000013 200
1 1000003 ! 100002 -0.00002 0.000016. 200
2 2.000023 200001 0.00001 0.000017 200
5 5.000017 500002 0.00000 0000020 200
10 10000008 10.000K1 0.00001 0,000026 200
b} 20000031 20.00000 000003 0,000037 w0 |
k'] 30000040 2000001 000003 0.000050 20 |
50 50.000028 50.00007 ©.00001 0.000058. |
80 60.000065 £0.00002 0.00005 00001} 200 |

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Cartificate No.: 2402283-002-01
Equipment: Electronic Balance Manufactures:  METTLER TOLEDG
Modal:  XSR205DU Resolvtion:  0.00001/0.0001 g
Serial No.: (210685394 10 Nou: UAE.WAO.01D/2565
Copacity: 220 ¢
Date of 2 April 2024 Pagedof 4
Calibration Results:  (Continued)
Calibration Range: ~ 81-200¢
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 o ; Resolution: 0.0001 g }
Naminal Value Standard Valoe Average Reading Comection Uncertainty | Caverage Factor
i1 a3 L9 Lig V T ] I3
© 90.0000 90.0001 00000 000015 200 |
100 100.00006 100.0001 20000 0.00015 200
ue 11000007 110.0001 2.0000 0.00016 200
1 12000009 1200000 00001 onoa1? 200
130 130.00030 130.0000 00001 1¢ 2,00
140 14000014 140.0000 oo | 0000 290
150 15000009 150,000 00000 0.00020 280
160 160.00010 150,000 00000 0.00022 200
m 170.00002 70,0001 00000 Qo0 200
200 200.00016 2000002 0,000 000028 200
The reported uncertainty of measurement was based on a standard uncertaisty inutiplied by a coverage factor £ , providing &
level of contidence of sppeoximatety 95 %.

wemessrens ERg --seesence
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TECHNOLOBY PROMOTION ASSOCIATION {THAILAND-JAPAN)
CALIBRATION AND

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

TEL.0-2717-3000-20 FAX.0-2719-9484

Certificate of Calibration Cert.No.: 24CH1070
Equipment : pH Meter
Manufacturer : st
Model : pH100A
Serial No. : Jooz2729
1D No. : UAE.EFM. 195256 1(ENV.pH.04/61)
Condition As-Recelved: Used Item
Recaived Date : 27 August 2024
Calfibration Date : 28 August 2024
Raference : 2408-0882WSC-1
Submitted by : United Analyst end Enginesering Consultant Co.,Lid.

3 Sol Udomsuk 41, Sukhumvit Road,
Bengchak, Phrakhanong, Bangkok 10260

Amblent Temperature : {25 + 25) °C
Relafive Humidity : (50 = 15)%
Calibration Procedure : In - house msthod :

- CP-CH$ by direct measuremant with DC voltage
standard and direct measuremant with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Warakom Lemgagtrakul

Approved by :
Approved Signatory
{ ) Unnopphol Harachal
{ ) Ponpan Palpim
() Saithip Meangmai

Iesue Date : 29 August 2024
The arafora probability of approximately 85%
This certificats may not be repraducad ather thar in full, t with tha pelot written
Approval of the head of Catbration and g

CHED ) R )
Apron
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Cert.No.: 24CH1070

Page.. 20f3
Condition of this calibration resuft
1. Reference Standard Instrument
Instrument Serial No. ID No. Cart. No. Dus Date
1)Document Process Calibrator 43160066 130RC0G2  24E1320 22 Apr 2025
2)Ref. Standard Thermometer 2188080 130RC044 2311216 10 Oct 2024

- This Certification is taceable to $1 Throught Technology Promotion Association (Thailand - Japan)

2. Certified Materials  The results are baceable 1o S| through Hach Lenge GmbH L1
Deutsche Akkreditierungsstelle, Accradited No.D-RM-15164-01-00
: The measurement results ere traceable to S through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No, AR-1836

Buffer Solution Manufacturer Lot No. Exp. dats
pH 4.006 Hech Lenge GmbH C03148 23 Feb 2026
pH 6.969 Hach Lange GmbH €03145 28 Fab 2026
pH9.997 CPA cham 970853 25 Apr 2025

3. This certificata is valid only to the item calibralad on date and place of calibration.

Funetion : mV Measurement
standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal | Standard N Uncertainty of Covarage
[ Actual Reading
Unit Under Value | Voltage Measurement factor
i input
{zmV) k
pH mv my pH
ipH Meter 4.00 177.48 177 401 0.58 2.00
SIN.; JC02729 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 o 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

CertNo.: 24CH1070

Page.: 3of3
Callbration Results
Function : pH Measuremsnt
throa buffors standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under 8tandard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
{mV) ) k
pH Electrods 4.006 4.01 173 0.0090 205
SIN.: Z31018SIAS05377 6.899 7.00 -1 0.0084 2.00
6.800 7.00 -1 0.0085 200
9.997 10.00 -176 0.0092 2.00
Funetion : Temperature Measurement
(*) Without adjustment
This equij was with Probe;
- Model : -
- Berial No. : 23101881A605377
Dimension of proba
- Length : 110 mm.
- Diameter ; 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuct o Uncartainty of | Coverags
Point Temperaturs Reading measurement factor
(c) c) (*c) c) (£°¢) x
200 20.002 201 0.098 0.13 200
250 25.003 251 0.097 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 2.00

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

~olo-




TECHNOLOAY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE BERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SANLUANG, SUANLUANG BANGKDK 10250

TEL0-2717-3000-20 FAX.0-2719-8484
Equipment : Incubator Cert. No.: 24TMB4T
Condition Ay-Recefved: Usad ltam Prge: 2of 3
Refersnce : 24040003006
Procedure Used :-
Certificate of Calibration ~ certte: ameer Clbraton werocondcted usng CPLOTO2 bavc on TLAS 20 asoring o st
Page: 1of3 measurement method with Data isttion which with Detector ( RTD ).
The temperature scale used was based on ITS-80,
Condition of this resu of calibration
Equipment : Incubator 1. Reference standard Inatrument:-
Ingtrument SsrialNo.  Cert. No. Traceable Due Date
Manufacturer : Binder 1 ) Data Acquisttion MY49023632  23LM122 TPA 26 Jul 2024
2, This certificate 13 valld only to the ilem calibrated on date and place of cafibration.
Model : KB 400 E6 3. This certification Is tracesble to the International System of Unit.
Remark : TPA : Technology Promotion Association { Thailand - Japan )
Sarial No. 20200000015535 Reault of Calibration = (") Without Adjusimant
Function of UUC* : Temperatum Source
1D No. : UAE MIC.018/2564 Fresh air setting : Close Environmant during calibration
| Finishod }
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. : 24
3 50f Udomsuk 41, Sukhumyit Road, 1, 7 REL Humid, ( % ) 57
Bangohak, Phrakhanong, ACSupply (Vo) | 221 ] 228 |
Bangkok 10260
Ref. Std.
Location : Micrabiology Lsboratory (302) Posttion : 1D No.:
H
Rocelved Order : 01 Apell 204 ; z}::m;
Callbration Dats ; 01 April 2024 3 201GRTD03
Ambisnt Temparatura : (26£10)°C T S SRTD 08
Relative Humidity : (50+£30)% 5 2216RTD05
Calibrated by : Man Pattanepongpaiboon 6 20-16RTD-08
7 20-18RTD-07
$M Probe Installation Detalls : Dimensian of Chamber : __8  [2216RTD-08
Approved by : - a= 10 em - o a(ref) | 22-16RTD-03
Approved Signatory b= 10 em W= 065 m
{ }Ponpan Paipim e= 10 eom H= 12 m
(V) suwt I Capacy= 0
[ ) Kurchit Promprst
Issue Date : 7 April 2024
The sre fora of 8%
“This certfcata may ot be reproduced other than i ful, exert with the prior wiitia
Approval of Testing Bervicas.
' »
tanmslununy tenanslumuny
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Equipment : Incubator Cert. No.: 24TM847 - . -
Condition As-Received:  Used ltem Page: 30f3 Calibration Certificate
Raferancs : 2404-00030C-6
Rasult of Galibration :- (*) Without Adjustment
Function of UUC* = Tamperatura Source
Fresh elr setting : Close Certificate No.: 2402283-001-D1
Calloration| UUG* | UUGH Ovorall Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Point | Satting |Reading stability Variation| Factor Address: 3 Soi Udomsuk 41, Sukhumvit Road,
{°¢) | (Cyiic} {£'C) {*¢) (*C) k Bangchack, Prakhanong, Bangkok 10260
35.0 35.0 350 0.035 0.19 0.22 2
( “c ) Pagelof4
Point Poslllnn
Lc) I [ & Topanl (o) .
350 35000 l 35mL34w | 3551 J_ssuz7 35011 Lasuza 35.028 | 35.007 | 030 Equipment: Flectronic Balance
Average* : The average of 30 valuas in each posiion. .
Temparature stability : One-haif of the greatest of at any one sensor. Manufacturer: " R TOLEDD
Temperature uniformity : The maximum difference of measured lemperatures at any sensors and the measured
temperature at tha refarence lccation which ane observed at the same ime or at as close an cbeervation time as Model: XSR20SDU
possible to the pattern or within the chamber under steady-state mndmms
Qverall Variation ; The Diffarerce of the and minimum Serial Na.: CDOS071672
UUC® : Unit Under Calibration
Note :  The reported uncertainty of measurement was included stabillty and exciuded uniformity . 1D Na.: UAE.WAC.012/2563
The reported uncariainty of measurament was based on a siandard uncertainty multiplied by & coverage
factor k, providing a level of confidence of approximately 95 %. order No.: 2402283
608~
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by Mrierawut Prapawuttipong  Approved by /
Sclentist { Mr.Pheraghat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Technical Team
The arefora of 95¢4

This Certificate is kssued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
wmm has assassed the measurement capability of the laboratory and its traceability to recogrized national stendands and to the

realized 3t the natianal standards laboratory. This cerdficate may not be reprediced other
m.n in vuu esxcepl with the prior written approval of the National Food Institute.

F-L5-009 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No.: 2402282-001-01 Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufecturers  METTLER TOLEDO Equipment: Electronic Bzlance: Marnufacturer:  METTLER TOLEDO
Morel: XSKZDIOU Resolution:  0.00001 g / 0.0001 g Model; ¥SRZ050U Resolution:  0.00001 g/ 0.0001 g
Serfal No,: 09071672 IDMo.: UAEWAO012/2563 Serlal Mo.: CO09071872 1D No.: UAEWAC.012/2563
Copacity: 220 ¢ Copadty: 220 g
Date of Callbration: 2 April 2024 Page 2 ctd Date of Calibration: 2 Api 2024 ____Pagedcia
[+ : Ambient 245 = U5 T Relalive Humidty: 475 25 % Callbeation Results;  (Continued)

Pince of Callbration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULYANT CO., LTD.

o Calibration Range; -
Condition of Equipment: Good Condition 0-80g

i " Callbration Adjustment: Internal Calibration
1 Callbraton Method: NP1 Method Vi-MA-DDL  In-House Method based on UKAS ot 14 : 2019 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resplution: £.00001 g )
2. Reference Santards:
Reference Standard ~ Model SerialNo,  Calibrated fiy  Cartificate No, Due Date Norminal Value SundwrdvValse | AverageReading | Comection Uncertainty Coverage Factor
Standard Weight (lass E2 1myg to 200 B505567572 w M23040525 8 Aprit 2024 L og g1 £ g — T &
Instrument Model Serial No, Calibrated By  Certificate No. Due Date g
000000 00000 200000 2.
Thesmo-ttygro Meter 608-H1 NFLATH 016/23 Quakty Reborn QR24-0333 9 February 2025 Uniced T L 0 + 0000038 0
3. This cestification is lraceable tn ST UNIT i 0.001 I8 0001003 - 0,00101 D000l 00000091 200
4. This cartificate was certified only for the instrument we caiibrsted. 0.005 D.005003 0.00499 { 0.00001 00000094 200
5. This result of calibration was found accurate 25 shawn on date and place of calibration only. 0.01 0.010003 0.01000 ©.00000 0.0000091 2.00
i i i 0.05 0049995 0.05000 £.00000 0.0000098 200
1. Repeatalility of Reading: 01 o.n0011 0.10000 600001 ogonoys | 2
[ alvave ¢ "~ suandara Deviation of Reag | 0.5 .500016 0.50001 000001 0000014 20
@ 0.0000052 | I 1000003 100002 000002 0.000016 200
LJ 0.0000063 ! 2 2000073 200000 | CODODL | 0000017 | 20 |
100 0.000018 ! 3 5000017 ____ so0002 | 0.00000 _ booom 200
200 €.000053 10 10000009 10,00000 0.00001 9.000026 2.00
2. Off-Center Ercar: ) 0000031 20.00002 000001 0.000037 200
Amassof 100 g was placed and moved to vanous position on pan.
“The bajance reading obrained is ghven in the table. B — o $0 L) £ sl 1T
o g 1] 50.000028 woee | g0 530048 288
G\ Q i B0.000065 0 peots a0y ool 1m
o)
o o
1 2 3 4 5 6
¢ 9 3¢ 900 (o 20C 9 )[C o 20C 0 )
100.0002 | 100.0801 | 100.0002 § 99.9990 | 100.0001 | [00.0001 &

F-CS-012 Revision: 01 Date: 20-04-65 FC!‘;NZ Revision: 01 Date: 20-04-65
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Calibration Report Agilent 55 240 280 Series Atomic Absorption

Spectroscopy Systems
Certificote No:  2402283-003-01 Preventive Maintenance Checklist
Equipment: Electronic Bzlance Manufacturer:  METTLER TOLEDO
Model: XSRZ05DU Resolution:  0.00001 g / 0.0001 g
Sertal Nox CU09071672 1D Koa UAEWAD.012/2563 Ayilenl Preventive Maintenance provides faclory service for your analytical

systems to assure reliable operation and the accurscy of your results.
Cappéiry: 220 g

" . Delivered by highty mnned and uemred service Englneers uslng genuine Agilent parts and
Da'_: of F’hbmh"‘ éort 2024 Pagedofd supplies, Agilent F provides y you need to reduce unplanned
Calibration Results:  (Continued) downtime and keep your systems operating at their peak. “This checklist will be completed at the
Calibration Range: §1-2000 end of the service and provided to you as a record of the installation.
Calibration Adjustment: Interal Calibretion Note: While non-curent production AA instrument and or accessory models are not covered
3. Departura from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g ) specifically in this dogument it can be used as a baslc reference.
. For more information about Agilent Technologies services please visil our web site using the
Nominal Value Sandand Valoe Average Reading Correction Unceriainty | Coverage Factor following URL  htip://www.agllent.com/en-us/services
i % i s ) ) 8 | Lt & &
% 90,0000 90.0000 0.0001 00001s 200
100 100.00006 106.0000 0.6001 0.00015 200 |nTrOdU(‘ﬂOn
A ) 1l 110.00007 110.0001 0.0000 0.D0017 200

B 120 12000008 | 1o 0.0001 0.00018 20 .

130 13000010 130.0000 00001 o.owms 20 Customer Information

140 14000014 1400000 0.0001 0.00020 200 1 Customers should provide all necessary operating supplies upan request of the engineer.
. 15000008 60001 05000 0.00020 1 0 2 Acustorner representative should be avaifable to the engineer while performing the preventive

160 15000010 160.001 00K Dpoozz | 200 maintenance procedures.

1 1X.000)2 izaop01 Q9000 000023 200 3 Any parts, not included in the Parts Lists section of this document, are not part of the

100 ! 20000016 2000000 0.0002 D0.00028 200 recommended Preventive Maintenance service, nar ere they included in the price of this

service.

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

reported uncertaioty of based ona inty multiplied by 8 toverage factor & , providing a Renisian: 10.00, issued: Novernber 2021
tevel of umﬁden(: of appranimately 35 S, @ e R 2331
© Aglerit Technologl Ine. -
I pra— Agilent

F-CS-012 Revision: 01 Date: 20-04-65
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CrossLab

From bight 10 Cawey.

Instrument Preventive Maintenance Checklist

Important Customer Web Links

« For about Agilent Te l services, please visit our website using the
fulluwmg URL: http://www.agilent.com/en-us/p i -services/servi
repalr

® Toaccess Agifent University, visit http://www.agilent 'crossl iversity/ to leam about

training options, which include online, classroom and onsite delivery.
A traning specialist can work directly with you to help determine your best options.

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

® Need technical support, FAQs, supplies? — visit our Support Home pape at
hitp://www.agllent.com/search/support

CréSsLab

Fruts B 10 v

I tramewt Prevent o teintzennce Chesklist

frsloamet ANl

System information

T Checkthie Boxif auinstearient ceniigur
takle

a0 ok 3001 I3 attacked insteisd of completng the

Instrument System Name and D

mstument System $teand | UNITED pualNST AND ENBINEERWG consutiank, / 2ud Lab
Location ®

List 8ystem Component Product Numbers Listthe Serial N e or

& Get answers. Share insights. Build connections: Copegaan
Join the Agilent Gommuaity a1 hitps://community.agilent. com/welcome 8 G LA Wy B ooy
2
Service Engineer's Responsibilitles 3
® Contact the customer and ensure that all necessary supplies are available before the 4
prevenlive maintenance visit. 5
= Confirm the ability of the i to deliver inued safe it i via the .
Agilent AA safe operation flow chart. (Refer directiy to the AA 55/240/280 Preventive |
Maintenance Scope of Work to make this decision.) 7.
+ Only select those pages that relate to the system or module being serviced, B,
s Complete empty fields with the relevant informalion. g
» Complete the relevant checkbaxes in the checklist using either a "X or tick mark *+” .
» Check "Section not applicable™ check boxes to indicate services/lasks not delivered, as
appropriate.
o Complete the Preventive Maintenance service in the order of the tasks listed.
» Complete the Service Review section together with the customer.
= Complete the fields for page numbers at the fool of each selected page
o Complete the total number of pages field in the Service Completion section
s Ask the customer to sign the Service Completion section including the custormer's and your
signature.
This informatian is subject to change without notice.
Revizion 10,00, Issucd: Novernber 2021
& agilent Teehnotogies, e 2021 o .
Agilent Agilent
1 ) 1] P
wamslunugy wnaslumugy
Agilent Agllanl
CYOSSLab Irstrumet Fe2ee W Manter + Cheeshlisr CrOSS I 7 sment 1esaafive Blaintenzaee C
Py g b Dhwn Fria gt ‘s e

FLAME SYSTEM section

O sectears

Electronic components

snplicabla

tem s UnLan conhigurélion datain

02 using the SVD Power Supply diagnostic.

L 50 Dl Bog-a inssurra ~hinn REG Tex ey o the SVD RBC frequency
dlagnostic.

Meghanical components

FF Che k1w burinor adiasior s st fooeompiete wel B ceavamene,

rasds labne gtor, g kol e 1 or 1 wsal-be eed molybdenur
BT RursvD 1 b s
& Monochromater drive
o Sl drive
@™ Lamp selector
U ABA w/b
Qpics components
A Chese thl sat=me optical surfaces ore clean = Clean o mplace as regqu ed.
%Zl/ s ST st fo tn Mono Wavelength Correction.
D and prrlery. Slit Calibration.
[ and perfon - Grating Squareness Diagnostic.
[ Use 540 ow! ;vnfrrn Zero Order Offset/Mono Gomection.
{l'.& wyi) i erform Wavelength Repeatability.

& 30l moter drives over the full range of ther ravel:

.d HC larnps (curtonmer b supply per treir cheice) and i 3
_Adviee cLstomer f lenps are shoving sission degradition dus

4 Lo re.ch I¢
K‘jn\‘ct- that it e il ¢y ¢

sheg 32 )amp 13 S 0w 2 153G

e 22 anc G lanp proorty Adase custorred

desegrned a4 cha

TR N N A

.-Agilent

Lanm'lu'muqu

ct ization
D’ﬁspect the burner interlock plate to ensure that the interlock pin is secure and cosrect for
the burner type.
@ Clean the burner stot with a ciean white card.
Chack the uniformity of the slot width.
@ Clean the burner if required.
Change the burner o-ring.
& Clean the nebulizer, spray chamber and liquid trap.
EI/Change all o-rings and seals in the nebulizer, nebulizer biock and spray chamber.
& Check that the pressure relief bung releases readily.
B’Ci\ange o-fings on the fuel and oxidant delivery barbs
D,Leave the liquid trap EMPTY and verify the [lame will not ignite in this state.
A Refill liquid trap and check that overfill drains freely into the drain/waste tube.

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

Dﬁ\eck and clean the igniter electrode

Ga I and safe

& Pressure test for leaks

(X1 eak test gashox internal components and connections

D/Check safety interlock status and operation using the SVD interfock monitoring diagnostic.
rfo or

lzflgnite a flame.

|Z/Checklhat you can atjusl the nebulizer uptake rate from 4 to 6.5 mL per minute.

Zrmmimizelhe instrument ready to perform Cu sensitivity test.

?reale 2 manual method to perform a Basic Cu ABS test - “Final Performance Testing *
R

un a PM completed sensitivity test for a 5 ppm copper sample and record the resulis in
the AA PM Performance test results and measurements table.

[ R L PR |
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From lasioin W OvConk

Instrument [Preventive Maintenance Checklist

FURNACE SYSTEM section
2 Section not applicable
Electronic components
B Review and confirm instrument configuration data in SVD
C3 confirm power supply voltages using the SVD Power Supply dfagnostic.
Mechanical components
) Run SVD tests to exercise all motor drives over the full range of their fravel:

Q Monochromator drive
Q Slitdrive
O Lamp selector

Optics components
0 Check thet external optical surfaces are clean — Clean or replace as required.
O use sVD and perform Mono Wavelength Correction.

0 Use SvD and perform St Calibration.

0 use SvD and perform Grating Squareness Diagnostic.

© use SVD and perform Zero Order Offset/Mono Correction.

0 use SVD and perform Wavelength Repeatability.

O Physically inspect selected HC lamps {customer to supply per their choi

ice}and measure

the % Gain for each famp. Advise customer if lamps are showing emission degradation due
0 age.

3 Inspect the GTA gas hoses and ions for leaks.
03 Pressure test for gas leaks

O # 1he cooler system is accessible (stand-alone) check for comect operation and
coolant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

0 tnspect the GTA workhead water hoses and connections for leaks.

T Check afi graphite components and replace if necessary.
Revision 10,00, issued, Hovernber 2021

& Agilen| Tectnalogies, Inc, 2021

mnm'laii;wqu

CrosiLab
T0SS i Instrument Preventive Maintenance Checklist
Fiom Wi m uscormt.

O Tube

Q EBectrodes

a shroud
T Check and clean the end windaws on the workhead.
QO Check safety interlock operation.

Iyt Fi
O optimize the instrument ready to perform Cu sensitivity test.
T3 Run the sensitivity test for a 25 ppb copper semple and record the resutts in the results
table.

PSD autosampler accessory for Furnace systems

{Sectiun NOT Applicable
O Check condition of the PSD caplllary - replace if necessary

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

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

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

B Ensure that the waste vessel is suitable for use with the furnace system.
& lei Jucti (SIPS)
%cﬁon NOT Applicable
O Re-torque screws securing the hubs, presser arms and pump rotors.
CJ Adjust each roller so thet it ratates freely
Q wipe clean the pump rator rollers and pump bands with & dry ¢lean cloth.
@ Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

@ Remove the pump module rear cover and check for Whe incursion of liquids and any signs of
corrosion.

O Re-torque the nuts that fasten the mozor mounting plates 1o the chossis.

Q) Check clips securing the diluents holder and replace if necessary.

[ Disconnext, clean T-piece, and reassemble the tubing using the following steps.
Revisin 16,0, Issued: Novesnber 2021

5 Agherr Techalogies, 105, 2071

wenmslamuny

CréssLab

Frovn rslght 1 Duzome.

Instrument Preventive Maintenance Checklist

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

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

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

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

0 Reassemble.

Sample preparation system (SPS 4) accessory

[ Section NOT Applicatile
The Agilent SPS 4 autosampler is designed to need minimal maintenance.

The following mai q: are to maintain the performance of the
autosampler.

[ Gieaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.
Q) Cleaning the autosampler cover panels with domestic window cleaner.

O checking the %- axis and 2- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes of degradation from fumes..

T Check the X- axis, Thete- axis and Z- axis FFC cables For cracks, incomect positioning,
) d edge or

NOTE: The requires uo extra throughout its Jifetime.
For further detalls sefer 1o the SPS 4 service manual 8410-90050.

lﬁcﬁon NOT Applicable

O Check the x-axis and z-axis timing belts - Replace if there is are any cracks, splits or color
deterioration and belt tenslon,

Q check bett tensions - adjust if required

0 Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
vibration or efratic moverments of the x-axis carriage, add 1 miL of Dow Corning 200 ® Fiuid,
200 CS into the well.

2 Check the auto-sampler ability to find tube positians - Calibrate if required
T Clean the extarior surfaces of the accessory with soft lint free cloth. This cloth can be

dampened with warm water ar & mild detergent. Do not use organic salvents or abrasive
cleaning agents.

Rewvsion: 10,09, Issued. Noverer 2021

% agient lechialogios, Inc, 2021

Agilent

wnanslimuqy

Agilent
CrossLab
Fiom ek 1o et
E/smiun NOT Appliceble
L3 Inspect VGA gas supply hose.

Instrument Preventive Mairitenance Cheekdist

O Inspecl/replace VGA purmp tubing.

U check low gas pressure interlock setting— adjust if required

O check precision erifice gas flow setting - adjust if required

Q1 Check gas regulator pressure ta 46 psi (326 kPa) — adjust If required.

O Clesn the exlerior surfaces of the accessory with soft Jint free cloth. This cloth can be
dampened with warm water or a mild delergent. Da not use organic solvents or abrasive
cleaning egents.

IhrAA lamp accessory (extemal)

E{Secrion NOT Appiicable
[ check the condition of the power cable.

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

Rastore System
If yau have altered the cuslomer's instrumentation during the course of PM, restore to the

original status ta allow the custormer to conduct their normal activities (e.g, reload the
customer’s methad.)

Guidance

IF the PM service is performed prior 10 a qualification service, then use the gqualification procedure
as a guide for final instrument set up and checkout.

Revislor: 1000, lssued, Novembe 2021

£ Apiant Techiwlogies, kig. 2021
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AA consumable and parts list table

Product/Model # P suppied or 3z
Service Review | Past Description where Uasd Consuimatte | OO Tyve
2:0 10 £h svaitakle pors/prirtents o all Lt fe i doounentation. mms‘:"“““‘ - Gu Sppm 6610030100 | 50 55 140 240 280 PMsupplied | oo
Rewot€ e Provirdive Kaidey i @ Sprs, vily inha ustome “s records/legboc-. ~est Solution - Blank solslion | 5190-7001 50 55140 240 260 PM supplied Cemmon
2 Locnleyresst nstiament maienance CoUNLErs &s appropriaic Crpper, 1000 ugid, 109ml 5190-8279 5055 140 240 280 ] Common
Affix th « P sticker 12 67 g oghook hase 2 5 e g on)
AT th + PR stizker 12 the syster or instrument taghook haseri on the ¢ ustomer's raquent ::"l.;i:l!o:tw ;. BUEDUS, ©070093100 ) | 50 55140240 280 PM suppled v
Complete the Service Engmoer Cearmoents scation i e are aeddrtinnal commerss,
) Organic Kt 5010093500 | 50 55140240280 PMsupplied | Flame
R ovie, panls telace, and tost rosaits chio sed weh the customer. 1
Wire Nebulizer Clearing 4910024700 | 50 55 140 240 280 consumable | Flame
1f the instrsmet firmeawva; s pdated, reed the details of the change in the Servive > " 0
Cnginzer's Cammenta bex 51 il nenessary, in lhe customed’s (G records Tubing Capiary Sid Nebs 991002 551420 onjmabie W
Capilory Tube Hvac Neb (3) - o
Test Results {organes only) 9910044000 | £0 55140 240 280 consumable | po
Glass impact kesds (5/pK) | 9910076700 | 5055140240 280 consumable | Flame
Teflon impact beads (S/pk): - .
o Description {organics cidy) 9910053300 50 55 140 249 280 consumable Flame
e Bumer cleaning s11p {100/pk) | 9510053900 | 5055 140240 260 consumahle | Flame
Flame optics PMT Gain test < UV silica —
e T - I pre :x‘;‘d“:#;’ sfon-ound | ogio0m600 | S055 190200280 | Phsupplied [ oo
a a1 37 am slit width - s
Flame performarie test with 5 I ] Window UV silica =
(= with 5 ppm copper sample rectangular (ieff sice) 2010082500 50 55 140 240 280 FM supplied Common
A /acelylene, ring paddke remaved | Abs value » 0.5 | Q. 7400 f-
Pad sdhesve window {round) | 4010012700 | 5055140240280 FM supplied | Commaon
Al /zcetylene, miking paddle Instalied. 10 repiicates | wRSD<10 | 057 KW [T — g
- ive win: i
Ceuterium fumace optics PMT Gair fest {rectangular) 4910012600 |50 55 140240 280 PMsupplied | common
For copper al 324.8 1,4 mA, 0.5 nm sl width <55% win Clectrode kit (1pr) {D2) 6210603400 | GIA120 PMsupplied | Fumse
Deuterium f fest P 8 nm) Shroud (D2) 6310003100 GTA120 PM supplied Furnace
Frecision %RSD i | nR k dekit (1 pr} GTA120 PM supplied Fumace
Abs value %05 [ Wik 2 hroud GTAI20 PMsupphed | Fumase
Zeeman ical b @z7anm) O<ing PSD rnse bettls 6910025900 | PSD120 PMsupplied | Fumace
Procirion %RSD zeon [ BA o
m * For engineers who only service AA instruments 5190-8279 can be used as a cheaper
Abs valuz 2010 N .
| alternative for 6610030100.
MBRY n o s .
S — 3 Items classified as P'M supplied in the above table are included in the standard PM
Those ified as ble should be provided by the or tharged to the
customer if supplled by the Agilent service engineer.
' i Lreecadse T
0 1
H L 1 »
Agilent - Agilent
weneslumugy i
L} wnsluaugy
4
Agilent £ 3
CrossLab SVD Resuits Report LTS
[RAE IR et VARIAN

Service Engireer Comments {optional)

A i Teadse D0 Hiil ek e L Ty it joger e Zag D e ERYIR ey
CGustomer: Service Engineer: Worawit T.
Address: Contact Details:

Instrument Configuration

Configuration:

Serlal Number: MY13150001 Turret Type: Automalic
Instrument Model: Varian AA140/240280  Number Of Lamps: 4

Flame Instrument: True
Fumace Instrument: Trio
Zeeman Prasent; False

Mono Type: Automatic
Gasbox Type: 'Y’ Gas Box
Auto Burner AdJuster: False

Service Completion

Service request rumber 6_? s?j’l‘ \A5_., Oate service completed ,2“,' :hﬂlihq_i;ﬂ!t
Agilent sigriature F _H?V?E\:\_Fv‘ S Cuslomes sgnature _ﬂﬁf‘_&_"_ .
Tatal number of pages inthis document __‘3_ -

alsaal ML

»esent BN

lﬂﬂ'\‘iuﬂ’l'l.lﬂll

Internal Zeeman: False Mains Frequency: 60
Internal UIrAA: False Firmware Version: 2.11
Optics Type: Doubls Beam Phot Itiplier Type!
D2 BG Correction Fitted: True PWB Version: 45
Boot Block Version: 1.09

EEPROM Data:
instrument Run Hours: &2600.832 D2 Run Hours: 48138.000
Zero Wavelength Offset: 30.148 D2 Serial Number: not set|

D2 Instalt Date: 1111870
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Mone Correction: 0.765

Flame Hours: 29802418

Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Uppor Limit: Highest Measured Frequency:
51.00 50.00
Average Frequency:
§0.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Result: JEEECET
Report Genersted A: 1242024 10:11:18 AM 1 svclvn-mma

nenslumungu




Power Supply:
Averaging Perlod: 30.0
Datapoint Count: 20
Lower Limit (V) Actual (V) Upgper Limit (V) Result:

12,00V Rall 10.80 1249 1320

-12.00V Rail -13.20 41.90 -10.80

5.00V Rall 4.50 505 550

310.00V Rail 279.00 320.00 341.00
Report Genioroted At: 172472024 10:11:18 AM 2 SVDMW

wnaslamugy

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 3

X' Lamp Scrow

Peak Selected: 12450

Lamp Alignment:

'Y Lamp Screw

B |
X Lamp Screw Resuit: |

B

¥ Lamp Screw Result:

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
tamp Current{mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength{nm): 224.80

Lamp Alignment:

Lower Limit (nm)  Actual (nm)  Upper Limit(nm)  Result:
Zero Order 010 000 a.10
First Order 32445 32475 325.15 Passed
Second Order 84923 B49.52 649.97
Roport Generated Ar:  1/724/2024 10:11:18 AM 3 SV Reauts Report sv0
wnsluaugy

Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324.750
Connected to Socket: 3

Lower Limit{nm) 324.768

Lamp Current(mA): 4
Slit Width(nm): 0.2
Slit Halght: Norma!

Lamp Alignment:

324.288 Upper Limit{nm)

{Apprasch from Zero Order) {Agpruach from end)
Sample 1: 324.628 Sample 2: 324.8298
Sample 3: 324.828 Sample 4: 324.823
Sample 5: 324.823 Sample 6: 324.823
Sample 7: 324.823 Sample 8: 324.823
Sample 9: 324,823 Sample 10: 324.823
Mean: 324.825 Standard Deviation: 0.002

Result: JETETT|

FRoport Genersted At:  1/24/2024 10:11:18 AM

4 SV gesults WE
tenarsluaugy

Mechanicat

Wavelength Drive:

Slit Drive:

Turret Drive:
Passed

Auto Burner Adjuster Drive:

Miscellaneous

Signal Processing Linearlty:

Calculate Mode: New Calc Mode

Upper Limit Result:

w2
79
o0
1754 - assed
s
s

Lower Limit Actual
$0 114 261
$1 156 165
s2 Pyl 206
s3 474 so7
S4 825 918
85 1435 1628
S8 2498 2769
s7 4347 4782
Interlocks:
Burner Fitted: BIZEESH

N20 Burner Fitted: [EIEIER

Flame Shield Closed: TSN

Gas Control Fitted: JIIESEE

Pressure Release Bung Fitted: EEIITITE

Flame Detect:

GCU Active:

Oxidant Pressure: IEEQEN
Oxidant Changeover: [NEETXN

Liquid Trap Fitted: [EIIER Ignition:
Report Genersted At:  1/24/2024 10:11:18 AM 5 S'V‘D MWE

wnmslumugy




Auto Lamp Recognition:
Lamp 1: Uncoded Lamp/Nol Connected Lamp 5: Not Supporied
Lamp 2: 87 - SiverCadmium/Lead/Zinc(UrAA) (AgiCLamp 6:iNot Supported
tamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: Uncoded Lamp/Not Connected Lamp 8: Not Supported

Resutt: IRZEXITN

GTA Temperature Monitoring:

Not Performed

Sequentls by Bme report 1U24/2024 11:49 AN SpectrAA
Page joft

Analyst

Date Started /42024 11:39 AM GMIT: 1242024 4:30 AM

Worksheut Qu 5 FFM Sanse check

Comment

Methody Cu

Computer namse

Serial Number: MY 13160001

Method: Cu {Flame)

Sample D Conc mpl WRSD  Mesn Abs
N 2 cALZEO 0,600 550 0000
otes: Readings
PM 24 Jan 2024 00002 0.0002 0.0004 17242024
STANDARD 1 5.000 17 07418
Signatures: Rewdings
Q7274 07615 0.7458 1242024
Ay _Unsar-Cal Sotd
v - [TINE R [ YAVETS ::;
Dale Worawil T. Date
040
020°
0.00
2000 2,000 ago0 &80
cumpL
Curva AL = Linear
CraracleskticCone = 0.028mglL.
r = 10000
Cakuiatad Conc: = 0.000 5.000
Resiualy = 0.000 0.000
Abs =0.14533 x G+ 0.00928
Sapw 001 [ 07 07401
Readings
0.7454 0.7%99 CT40 2ara024
Report Generated Ar:  1724/2024 10:11:18 AM B SVD'Phsldl! Repoﬂ .
wnmslunugu wnnslumugy
Sequential by dme report 12412024 $1:50 AM SpectrAA
Page 10f1
Analyst UNITED ANALYST AND ENGIN| NY Ltd.
Outw Started AR472024 11:47 AM GMT: 1242024 447 AM
Worksheet Cu 5 PP Arecision
Comment
Mathods ou
Computer name
Sorlal Number; MY 13160001
‘Msthod: Cu {Far .
i Automatic Mercury Analyzer
Sample D Exp Abs %RSO Mean Abs.
Cu Frecision o3 o8 07282
Feadings Model RA-4500
07221 0.Tes o728 07283 07278 0.7280
o0 o213 0.7288 Larl] 17242024

Abs Cu Pracision

078 [t b A i o Pyt |
050 |
040
0.0
00 50 100 150 200

Time

wnenslanuny

Preventive Maintenance Report

Serial No. : 17780278
Soft version : Ver2.0.7
ROM version 2 Ver2.0.1
Date : 09 luly 2024

: Pastit neyong

PM by
{ Pradit M. )
/‘,?,}‘iv
Approved by
{ Kitichai 8. )

x

wra,

Towserd
ol ddpardu ik

§ Coax Group Corporation Ltd.
1131/62,64,325-331 Nakormnchaisrl road,
Kwang ThananNakornchaisrl, Dusit, Bangkok 10300 Thailand

Tel. 02-2435263, 02-6682436 Fax, 02-2437386 '




Inspection result

Counter
Maenance x
TEM STANDARD RESULT JUDGE L ® | camec | e
1. SelfCheck 11 Heating PASS oK e omaom _ow | isaa pwmciiren _ow |
- pass - Roany Eobauet et A1 5004 mea _Ou L ]
Lo At S ooth) TN 57 4 Cloar I P9 Rimfp2000 eG4 OI-96) [oad
1.3 Leak PASS oK Ndemerare Filet Uname Troe(2000m) S O I N gy Dttt 250 e
P LSO OB Dow
1.4 Optical system PASS ok MeaRnoUbeTION  gimicrey _Oe AN o _ Oex
15 Drift pass ok i e 0o | regE. ouiora e |
2. Analytical curve inspection{AREA)
2.1 No Pretreatment {Low Conc.) Correfation coefflclent 09999 oK
(r)z 09990
(2]
3. Repeatability(AREA} - . -
3.1 NePretreatment 100ppb, n=3 1. 99.60 ppb
2. 10184 ppb
3, 10122 ppb
CV.5 5% 1.15% oK
4. Blank Balow 1.0 (AREA} 0.1002 oK
' '
naslumuny whaTlurIuRy
Title : Preventive Maintenance RA-4500 sn:17780278
Date : 2024-07-09
Name : Coax Gro
Memo ; Calibratiory Curve D-10ng
Galib
" Cienem
[ 5=3.00M000CE-2 o
2z 100003
103 A ) 2
]
[ g Self Check
2 Heat check:PASS!! ( 26. 3degC[05:00] —> 30.3degC[02:20])
2 Sensor check:PASS!! ( 53~ 10= 43}
£ Leak check:PASS!! (0.19L/mi
L Sig/Raf check:PASSII (Sig:4.00V, Ref:d.02y)
Drift check:PASS!! { O. 61 - -0.0000179 = 0. 0000240}
123458789101
i — + . . - - - - T —
STD | SVOL | CVOL|DVOL STD | AREA  MEAS  Dev o

Mo gkl | Imil | [ml) | (] Ind | foM T

1 | 100000 €000 5000 5000 0000 00846

2 100000 0025 5000 5000 2500 3.3464 252% 12
3 | 100000 0050 5000 5000 5000 64170 4.8863 23
4100000 0075 5000 SO0 7500 08847  7B2 04
S 100.000: 0.100 5.000 5.000 . 10000

B1132

b
MEAS CONC

il | lug/l Note |

497% 960 |

50018 10184 |

5.0610 0.2 —=ui
o
| fug/l] (ua/} =
1| 100ph 3 100.887 1.15660 115

o .
ionanslumunu
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Technology efﬁ DKSH
Service Report
Title : Preventive Maintenance RA-4500 sn: 17780278
Date : 20240709
Name : Coax Group
Memo  :Blank TO FOR
NP Company: United Analyst and Engingering Work Order Number: WO-00018067
i T T T ., Ltd. _ Bangkoks|
No. | NAME SVOL CVOL DVOL| AREA | MEAS  CONC Nate onBIAtit G - Bangkok-HQ Contact: Karnphong Boonpuang
| | Imt) | i} | (mi) | [ON] | [l  [ua/l] Address; 70012 wifh 1
1_ Blank D1 01002 00385 Email: kemphong b@uaeconsultant.co.th
B istict, )
hrakhaneng District, Bangkok, 10250 Tel: +65 2763 2628 (7021), +68 & 6347 7390
00008
00008 '
WORK ORDER INFORMATION
Top-Level Order Type Preventive Maintenance
Installed Product ID 1B-00105024 Billing Type Pald
'
R — SKALAR SAN++ Classic
Product 2SANES000 PO No. SSPR2400623
Serial No. 1682688 Warranty No.
Contract No.
PRODUCTS SERVICED
Installed Product Id Serial Number Product
PROBLEM DESCRIPTION
PM 11
Bilable | Billable
Line Number | Engineer Start Dale And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
wi-o00711g1 | ForevHin 02/20/2024 8:53 AM | 02/20/2024 6:07 PM | 9.23333
Chanphong
WL-Goosze66 | Ronnant 02/2012024 8:53 AM | 0212012024 B:07 PM [9.23333
Dechnawarat
Total 1B 46660 (D 0
- '
mnﬂ']‘ﬂunququ 1 Reach us at DKSH Servioe-Hotlin : +66.2 636 7000
2533 Buktwmylk Road, Bangehak, 10260, Phrakhaniong, Bangkok, Thaliand
[§ NPPON INSTRUMENTS CORFORATION Fnong seE.2SS8 7000 Fan SE0 2558 1020 ' e 1of 2
wenenslumu
Delivering Growth - in Asia and beyond
Technology % DKSH
Technoiogy % DKSH
Line Humber | Work Description |
WL-00071151 | i1 PM Bousan | Job No. WO-00018067
WL-00092966 | i PM duuiau ] Test Report
United Analyst and Engineering Consuttart Co., ttd.
PARTS CONSUMED Equipment Continisous Flow Analyzer Manufacturer SKALAR
— Controfler Mdel 545000 Auto Sample Model SA1052
Part No | Part Description | Quantity Controller Serial No- 182688 Auto Samyile Serial No__| 181729
Date of test 30-Feb-2024 Period 12 Month
Environment temperature | 24.7°C Humidity 62.2 %RH
EXPENSES
. Line
Part No Expense Type Description Quanti Results
uantity Instrument Checked
ttem Characteristic Before Ater Tnmars
1 Visual inspect Db Ok |3 s I Rl
RECOMMENDED PARTS 5 Power supply (210~ 240 VAT) 720 TS S VAE
wnsbasmadnmdsfaibuiulisf | avTva wimfinad Ammonia $1uan 2 91un19 (8220, 3026) , ssva ] Computer Dhm O Trs T
wisafling4 Phenol uax Cyanide F117u 6 $auns (5454, 3028, 3031, 3034, 3036, 3150) L ER b O A=A pes— S\ Fl
[} ‘Auta sampler T s D Fi A pew Rl
3 Module holder
REMARKS ~ Motor pump EECEE EEEET
[ i - Pump tube Db B fi | s )R O
- Air-injection L EEEET .
- Chemistry manifolds, Switching vaive, ET R .
Travel Time Disclaimer: Coil. Membrane
Please note that the travel time in this report only includes time taken to reach the installed equipment location. It iz Lo -
does not include our engineer's retum trave! time. ks Jbm TA A An 1A
- Fow cell 5 fm O Rl A pas ) Fal
lamy 2 pm 3Rl |Ams 0 AL
Customer Signature: 8 Interface Gl Pes 3 Pl [7A P 1R
9 Rinsing valves O Pass JFail ANA | T Pas TTFsil 7 NA
. 10 Temperature / Reactor Dpass Jrail I | D pass JReil O NA
KJTM‘D TechnICI.an. Yo.ngyu(h Chanphong 11 Fame photometer T pass Jeail A | Pars fail d NA
Job Tlﬂs. Service Manager 12 UPS / Stabilizes T pass Dfail TN |3 Pass TRk I NA
Customer Signature Email: yongyuth.yc@dksh.com
Wacning and Emror Checked
Date: 0411042024 M Fyerm Btorn Al
13 iror st A None 3 Nome
T Appesr 3 Appenr

| Reach us #t DKSH Service-Holline : +66 2 39 7000
2533 Sukhumvit Road, Bangehak, 10260, Phrakhanong, Bangkak, Thailand
Phone +56 2 639 7000 Fax +66 2333 1028

M 20f2
wwne3lumull >
Delivering Growth - in Asia and beyond

DKSH Technology Limited (Head office}
2533 Sukhuret Road, Bangchak, Fhrekhancng, Bangkak, 10260
Phone +66 2639 7000, Mablie +65 93 &13 8581, yongyuth yc@dich.com. www.dksh.com

Delivering Growth —In Asla and Beyond

Page 1/2




Technalogy % D H

Check with Standard

ftem < | Before Eeer I Remark |
| 18 | BaselineTest | EEECEL EEEEL |
|35 | Detector Signal Test [ Teass T hoil A | Do Jrail TNA | |
Summary of checked

Their rk fficiently i NIV )
a] The Instrument can work but NIV hgelnn)
o s to repalr. Wawsovivitsidaon

Remark :

* " Pump tube R&E Air tube (31
**  arlus 9220 (Manifold T St5t needle) this Linnsnedaiis uat’

W Riouariva i A usA R LT Y

ownt 5216 nauviAs

**= 2¥'Tna 5454 {Nipple polyethylene NS) (ig TAvITMSall Guwalwen

winowvg wwahezmadi

1. aelnad m5IRDS Ammonia 414U 2 TN (9220, 3026)

2. 2% 1a M5 AR Phenol WAT Cyanide 313U 6 1107 (5452, 3028, 3031, 3034, 3035, 3150)

1%

'
Standard Equipment Used H |
Caulomere Equipment 1.
Digital SN 57600552 Duedate: _ 8.Jul-2024
Thermo hygrometer 5/ 38520444 Duedate:  27-Dec-2024 |
|
|
|
! Il
TestBy Approved by :
(M. Yongyuth Chanphong ] TMr. Ekropong Warkiiang )

Position ¢ Supervisor, Technical Service Position : Manager, Technlcal Services I
|
|

i
DK5H Technology Limited {Head office) ! |!
2633 sukhumit Roud, Bangehak, Phrakhanong, Bangkok, 10260 i i
Phone 1 ; 3
]
Delivering Growth - In Ask and Beyond Page2/2 LY. )
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DQE Services Co..Ltd,

r‘Dij Services 2% Ladiprao-Wanghin S5, Ladprac-Wanghm Rd., Ladprao, Ladprso, Bangkok 10230
Phonc : +66 {0)2 538 2054, Email : dqeservicosinfo@gmail com s
CERTIFICATE OF CALIBRATION
Ceriificate No.:  SP24-001 Page 10of5

Custonter +  United Analyst and Enginecring Consultant Co..Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukh it Road, Bang F gkok 10260

Locution of calihration :  Laboratory 213

E ¢ UV-Vis§p P
Manafactorer:  Hitachi

Model : U-2900

Serial No.: 21E22-009

IDNo.: UAEWAT.051/2564
Recelved Date : 4 January 2024
Calibration Date: 4 January 2024
Issue Date : 5 Jannary 2024

Condition Instrument :  Good

Calibrsted by : n bf Approved by : r{p ; *’d"y
{ Mr.Taoawst Rittidach ) ( Ms. Choathicha Sangngem )
‘Tecknical Manager Quality Mansger

hem

bty W o i o

Jehornory Thi fa toll exceps : Servives Co. Lid,

wnmslununy

FIM-708-02 ROI 171122021

DQE Services Co L1d.

‘DQE “Services 2 Soi Ladpra-Wanghin 55, Ladprac-Wanghin itd_, Ladprao, Ladprao, Bangkok 10230

Phons : +66 (012 538 2054, Email : daeservisesmfoiagmait.com

REPORT OF CALIBRATION
Certificate No.:  SP24-001 Page 2of5
Environment Condition : Ambicnt Temperature 25+ 5 ‘c
Relative humidity 55 +20 %RH

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

Certified Reference Materials ;

Malerial Serial No. Centilicate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard sct 25757 115638 25 October 2025
Wavelength Standand set 25806 115657 25 October 2025
‘Wavelength Standard st 25758 115665 25 Oclober 2025

Traceability : This certification is ble 1o the 1 ional System of Unil maintained at Netional -

Institute of Standards end Technology (NIST) through Stama Scientific Limited
Spectral Band Width of UUC ; 15 nm.
Scan Speed of UUC: 200 nrm/min
Scan Interval of UUC : 01 am.
Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.
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DOQE Services Co.Ltd.
DQE :Services 32 Soi Ladprao-Wanghn 55, Ladprao-Wanghin R, Ludpruo, Ludpro, Bungkuk 10230
Phone : +66 (0)2 538 2084, Email ; dgeeryivesinfoligmail.eom 2 e
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3of 5
Callbration Resalts : Without adjustment
Photometric Accurucy ¢
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
| (om) {Abs) (Abs) (Abs) (Abs) &
0.0000 0.000 0.0000 0.0028 2.00
20 0.5780 0575 0.0030 0.0031 2.00
1.0484 1.045 0.0034 0.0029 200
2.1876 2.192 -0.0044 0.0080 200
0.0000 0.000 0.0000 0.0028 200
0.5595 0.558 0.0015 0.0034 200
“o 1.0239 1.023 0.0009 0.0035 2.00
2.1230 2.125 -0.0020 0.0079 2,00
0.0000 0.000 0.0000 0.0028 200
45 05230 0.520 0.0030 0.0030 2.00
0.9633 0.961 0.0023 0.0029 200
1.9753 1975 0.0003 0.907¢ 2.00
0.0000 0.000 0,0000 0.0028 2.00
s46.1 05181 0.516 0.0021 0.0031 200
1.0002 0997 0.0032 0.0033 200
1.9973 1.993 0.0043 0.0084 2.00
0.0000 0.000 0.0000 0.0028 200
500 05517 0.550 0.0017 0.0030 2.00
1.0803 1079 0.0013 0.0030 2,00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 200
0.5591 0.558 0.0011 0.0031 2.00
635 10518 1.050 0.0018 0.0030 2.00
19274 1.923 0.0044 0.0079 5 ' 200
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Company Name: UAE Consultant Co,, LTD,
Instrument Location: 41 Sukumvhit Rd,,

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFB520031902

Date: 14-May-2024
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DQE Services Co.Lid. DQE Servicez Co.l4d.
;,DQ_E iServices 52 Ladgaeoc Wnghin 35 Ladprazii o B2 Lalens Loy Exmiiok 10259 { DOE ‘Services 32 Sai Ladgrao- Wanghin S5, Ludprao-Wanghin R, Ladpren, Ladprao, Bangkok (0230
Phone : 466 (012 538 2034, Emmil : descrviersinfofgmail.com ) ) Phone : +66 (012 538 2054, Emil : dqescrvicesin{o@gmail oom merum
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : 5P24-001 Page 40of § Certificate No. : SP24-001 Page Sof5
Phatometric Accuracy : ‘Wavelength Accuracy 5
CRMs Values TAIC Reading Correction Uncertalnty Coverzge factor
Wavelengih CRMs Valucs UUC Reading Correctlon Unccrtsinty Coverage facter
(am.) {em.) (om.) (am.) k
| tem} (Abs) (Abs) {Abs) {Abs) & 24172 2412 0.52 0.18 2.00
s 0.0000 0.000 0.0000 0.0050 200 21945 0 045 - 20
0.7469 0.743 0.0039 0.0057 200 - — 0 018 200
257 0.0000 0.000 0.0000 00050 200 oy 1338 036 0.8 200
0.8674 0.362 0.0054 0.0059 200 26093 3606 o33 018 200
s 0.0000 0.000 0.0000 0.0050 200 e . 00 018 200
02919 0289 0.0029 0.0051 200 w594 “ss o4 018 200
350 00000 0.000 0.0000 0.0050 200 453,66 4554 a6 0.8 200
N 06430 0.641 0.0020 0.0055 2.00 15002 4598 o 018 200
536.59 536.4 0.19 0.18 200
637.98 6380 002 018 2,00
3138 4312 018 0.18 200
412.50 4725 0.00 018 200
51347 5134 0.07 alg 2.00
528.88 5289 o 0.18 2.00
573.17 5134 023 0.8 2.00
58535 5852 015 020 2.00
634.40 684.4 0.00 0.18 2.00
740.72 741.0 -0.28 020 2.00
748.55 748.8 -0.28 0.18 2.00
807.03 807.1 007 0.18 200
87928 8795 022 018 2.00
Remark @ - ULC = Unit Under Cellnration
= N/A < Not Ausiahle
E Ui mtrmainey tiplhed by the oovernge
‘which for 1 g
'
4 Indicaes now TIS| sccrodined '
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' ) 2 PindAcle 900F Preventive Maintenance (PM)
. EI Company Name: United Analyst and Engineering Consuttant Co, LTD.
PerkinElmer’ Adcress =
For the Better ) tonkt 41 Sukumvhit Rd,, Phra Khanong, Bangkak 10260
Serlal Number: PFESZ0031902 PMNumber: 20f2
Customer Support Service Ortler -
Engineer Name: K Chayarion Number: il
. = ' Next PV Due
! C ; Date PM Parformed: 14-May-2024 . 14-Nov-2024
PinAAcle 900F woam = L
. . . : Standard Labar Hours to Complete PM : 5 hows
0 3 TO ’ . ~ . 10
Preventive Maintenance Report
Part Number Relesse Publication Date >
09370145 Rev.9 A January 2018 PerkinEimer®
scopa
The purpose of this PM i to ensure the continued of the Y
PerkinElmer.

Geners! instructions:

The customer must provide the engineer operational data to demonsirate recent lnstrument perfarmance por 1o
startingthe PM.

Always check with the customer before making any changes thst may affect the customer’s anslysis or catibration,

ding: P N
The completed document should be signed by an authorized PerkinEimer and cusiomer rapresentative and left with
the customer.

pd;

Copyright information

This document contstna peoprietsry information that Is pratected by copyright. All rights are reserved.

o part of this publication may be reproduoed In any form whatsoever or transhated (nto 20y language without the
prior, written parmission of PerkinElmer, Inc.

Copyright © 2018 PerkinElmer, Inc.

Trademarics

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are grotected
by kw, PerkinElmars a registered tadamark of PerkinElmes, toc. All other trademarks and registered trademarks
1ot owned by L it thair

Excepl a5 spacificolly sat fotth In ks terms end candhions of sale, ParkinElmer makes no Warranty of any kind
with regard to this document, including, but not Emited to, the impiied waranties of merchamtabilfty and
fitness for 3 partioutar purgase,

PerkinElmer shall not be lable for Incidental or consoquential damages in connection with the furishing or use of
this document.
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Component List Additional Tools Required for PM
Purt Number
Component / Specific Model Seelal# Configuration Notes (¢ mpplicable) Description Quantity Serlal B
* PinAACI=O00F PFB520031502 SynglstixV .4.0.1.1935 N1013000 0.2A Neutcal denslty fitter 1 101N0089015
Flas100{New install) 100524040501 N1013002 1.0A Neutral density filter 1 T01NGOBI01S
03030837 System 2 ECL Driver 1 03030997
N3050605 AsSystem 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 060419-030180
Parts Lists N2050109 82 Lumina HEL 1 061213-020041
N3050139 K Lumina HCL 1 030819-010730
Parts
Inchidad with the P N3050152 Ni Lumnina HCL 1 0152715-020020
Part Number {if
Description Quantity
spplicable) e
80501696 FanFliters /A
N3160156 O-Ring Kits for Ssmpling (ntroduction { Stalnless Steels Nebulirer) |N/A
N3160157 Q-Ring Kits for Sampding Introduction { Plastic Nebulizer) A
N9301724 Replacement Acetylene Fiiter Cartridge N/A
THDO1022 Replacement Alr Filter Cartridge N/A
PM
Part Number Expired Date
(# applicable) Deseription Quality Batch/Lot ¥
N9300133 1000 mg/L Copper Standard AR 27-39CUV1 Apr 2026
Reagents and q [ ]
Part Number {if Explration
&
applicable) Description Quantity BatchfLot
N/A DI Water 250 ml. AR AR
N/A 0.5% HND, 250 ml. AR AR
[PinAActe 500F Preventive Maintenance Repoct (FM) Page2of7 | [PinaActe 900F Preventive Maintsnance Repor (PM) Page3of7 |
. '
wnaslumuny tongslumunu
3 7. Aame Joterinek Check:
Procedure Checklist "
Descriptian: Check to ensure that all safety interlocks are closed.
Use() th Parameter s
Spaciication Test Resulta Pass/Fall
L eneral: Flame Sensor A/, Hame correcty shuss down__ | Aclive Passed
4] ::::: mL;v.e Instrument performance with the custoreer and decument any recent par==— e et ety s Passed
® Inspect the customar log beok and make any appropriate PM entries. Nebulizer Sensor AlrfC;H, Flama cormactly shuts down Active Passed
#l perform ganeral inspection of system far clesnfiness. ey AlfCH, aree o Active Passed
2. PCinstrument Software: Az Pressure Sensor Air/CaH; Flame correctly shists down | Active Passed
<} user archived, packed, and/or deleted as needed, Choasing Ni
), 3 ing Nitrous Oxica as tha oxidant
Burner Head Sensor chould trigger an interiock shuts down Active Passed
3. Machanlcal:
#) Inspect and dlean all fans and filters. Replace filters if necessary 8. After PM Performance tests:
¥ Inspect al gas fines for leaks andfor wear. Replsce i naeded.
) Clean exterior of the instrument. 3.1 Detector Linearity with Barium
4] :mﬂ:s?;;m head, burner chamber, and nebuiizer. Clean If needed as stated ir: the Deseription: Ensures that the detector is lingar in the Visible Rangs.
) Check bumerhe.ad dimensions with the feeler gauge 3s stated In the Hardwara Guide in the Castificate Value "
Maintenance chapter section on cleaning the buraer head and checking sioth width. Parsmeter Etaifcation at553.6 nm (Abs.} Test
Heplace if out of specification
) Chack the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary. P s 25X romCere: L 4l &
P Check the drain system for signs of wear. Replace worn or damaged parts. 0.2 A ND Fliter 45% from Cert. 0.1936 0.1966 Passed

23 visually check for proper flame conditions when igniting the Ak-C2H2 and N20-C2H2 flames

{if applicable).
4, Electrical:
P} Inspeet PC baards. Clean i necessary
P Carefully check and external cabl
¥ Check i pgrade to current levels (if

P4 Run Diagnestics Test within the Advanced function of the Spectrometer page. Check the
resuits in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
& Inspect and clean the sample compartment windows, if needed,
& inspect optics, CGean or replace If necessary,

6. Gasses:

¥ Verify that liedto the within the p: d purity
specifications found in the PinAAde 900 Serias Previnstallation Checklist SD8,
P Verify that the acetylene filter and alr filter element Is dry. Replace f necassary.

Page4of7 l

| Pina Acte 900F Preventive Maiatenancs Report (M)
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8.2 Baseline Noisz at 1.0 Absorbance with Batium
Description: Ensures that a high absorbance will ot produce excessive noise.

Parameter Specification Results Pes3/fall
Standard Devistion ol 0002 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Spedification Rasults Pass/Fall
Standard Beviation 50001 00002 Passed

l PinAAcle S00F Preventive Maintamnce Report (PM)

Page 5017 |
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8.4 D, Background Compensation with Copper

ability to for
Parameter Specification Resuits PassfFail
Standard Deviation soaw 00001 Passed
8.5 AA-8G Baseline Nolse with Copper
Ensures that carrection nalse.
Parametar Spacification Resutta Pass/rall
Standard Deviation £0005 0,002 Pasced
8.6 AA-BG Baseline Nolse with Arsenic
Dascription: Ensures that background correction does nat produce excessive nolse at a low
wavelength.
Parameter Specification Results Passfrel
Standard Deviation £0.005 ago22 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification | Resuits {Abs) PassfFall
Simg/L Neb b NA Net Applicable
2 mgAL Sensitivlty H5 Neb (i applicalle) >025045s. 03005 |Passed
1D. Review:
1 Review with the customer PM work performed.
¥ Review with the customer routine maintenance procadures,
 ois customer have an hand.
] Atach P sticker.
| PinAAclc 900F Proveative Maintensnoe Report (PM) Page§of7 |
.
onaslurugy

Additional Comments

Additional Comments Regarding the FM
Review
tests for

been completed,
This PinAddie 900F Pusses B] Folts [ the preventive mointenance.
Review of Preventive Maintenance:
Authorized PerkinEimer Representative: Date:

Chaqarrm & b

DA 12 L L M—
Authorized Castomer Representativey, Date:
RN ot
I bt vy

I PinAActe 300F Preventive Meintenance Repaozt (PM)

Poge 7 of7 |
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TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTAMAKARN ROAD SO{ 18. SUANLUANG, SUANLUANG BANGKDK 10250

TEL.0-2717-3000-29 FAX.0-2719-0484

Certificate of Calibration

Cert.No.: 24CH1070

Page.: 10f3
Equipment : pH Meter
Maniufacturer ; Ysi
Model : pH100A
Serial No. © Jcozrze
ID No. : UAE.EFM.195/2561(ENV.pH.04/61)
Condition As-Received: Used item
Received D 27 August 2024
Calibration Da 28 August 2024
Reference : 2408-0B82WSC-1
Submitted by : United Analyst and Engineering Censultant Co.,Ltd.

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

(25 + 25) °C
(50 + 15) %
In - hause method :

Amblent Temperature :
Relative Humidity :
Calibration Procadura :

- CP-CHS5 by direct measurement with DC voitage
standard and direct measurement with
cartified reference material (CRM)

~ CP-CH8 by comparison with temperature standard

Calibrated by : Warakom Lerngagtrakul
Approved by :
Approved Slgnatory
{ ) Unnocpphol Harachai
{ ) Ponpan Paipim
(/) Saithip Meangmai
Issue Date : 28 August 2024
The are fore di of

95%

This certificats may not be reproducad other then in tull, excen with the prior writisn
Approval of U heed of Corporais Services 3 Equipmen Cafibration and Testing Services.

4w
8% )
Vasificae
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CertNo.: 24CH1070 CertNo.: 24CH1070
Pag 20f3 Page.: 30of3
Condition of this calibration result Calibration Results
1. Reference Standard Instrument Funetion : pH Measuremant
Instrument Serial No. D No. Cart. No. Dus Date Performing thres buffers standard curve by using buffer nominal pH (4,7)(7,10)
1)Document Frocess Calibrator 43160066 130RC0S2 24E1320 22 Apr 2025
2)Ref. Standard Thermometer 2185080 130RC044 2311218 10 Oct 2024 Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
ibrati H M nt|  factol
_ This Gertification Is traceable to SI Throught Technolgy Promotion Assaciation (Thailand - Japan) Cation Buffer Solutian Reading R:":‘[;'“ P “(:';"'"' . g
m
2. Certified Materials  :The resulis are fraceable to S! through Mach Lenge GmbH Lt pH Electrode 4.006 4.01 173 0.0090 205
Deutsche Akkreditisrungsstells, Accrediled No.D-RM-15184-01-00 [SM.: 23101881A805377 6.999 7.00 -t 0.0084 2.00
: The measurement results are traceabla to S| through CPA chem LK., 6.999 7.00 - 0.0085 2.00
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 9.997 10.00 -178 9.0092 200
Fungction : Temperature Measurament
Buffer Solution Manyfacturer LotNo. Exp. date {*) Without adjustment
pH 4.006 Hach Lenge GmbH C03146 23 Feb 2026 This i was with T Probe,
pH 6.899 Hech Lenge GmbH C03145 28 Fab 2026 - Modal :
pH 9.897 CPA chem 970853 25 Apr 2025 - Serial No. : 231018SIA605377
i i f probe
3. This certificata is valid only to the item calibratad on data and place of calibration. Birgenaion of prc
- Length : 110 mm,
Calibration Results - Diamater : 12 mm
Function : mV Measurement - Immersion Depth : 100 mm.
Parforming standard curve by Document Process Calibrator at pH {4,7)(7,10)
Calibration Standard uuc ey Uncertainty of | Coveraga
Nominal | Standard Uncertainty of Coverage Point Tamperature Reading measurement factor
Actual Reading
Unit Under Valus | Voitage Moasuremant factor (°C) {*c) (*c) (°c) (£°C) k
Calibration Input (smV) ¥
pH mvV mV pH 200 20.002 201 0.098 013 2.00
pH Meter 400 177.48 177 4.01 0.58 2,00 25.0 25,003 251 0.097 013 2.00
S/N.: JC02729 7.00 0.00 [ 7.00 0.58 200 45.0 45,002 450 -0.002 0.13 2.00
7.00 0.00 1] 7.00 0.58 200
10.00 -177.48 -177 10.01 0.58 2.00 The reported uncertainly of measurement was based on a standerd uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.
-olo-
%
TECHNOLOBY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §] &
CALIBRATION AND TEBTING SERVICES 772\
534/4 PATTANAKARN ROAD 50118, SUANLUANG, SUANLUANG BANGKDK 10250 at™ (00 "t
TEL0-2717-3008-28 FAX.0-2713-8484 TALEARATION 8030
Equipment : Incubator Cert. No.: 24TMB47
Condition As-Recelved: Usad Itam Paga: 20f3
Rafarence : 2404-G0030C-8
Procedure Used :«
certiﬁcate of callbratlo“ Cert. No.: 24TM647 Calitration wers conducted using calibralion procedura CP-C?TDZ basad on TLAS G-20 according to direct
Page: 10of3 measurement methed with Data isition which with T Datector { RTD ).
The lemperature scale used was based on (TS-80.
Canglltion of this result of calibration
Equipment : Incubator 1. Refarence standard Instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
Manutacturer ! Binder 1) Data Acquisition MY49023932  23LM122 A 26 Jul 2024
2. This certificate is valld only to the item calibrated on date and place of calibration.
Model : KB 400 E6 3. This cartification s fracaable to the Intemational System o'l Unit.
Remark : TPA : Tectnology Promation Association ( Thailand - Japan )
Resutt of Caltbration :- N
Serial No. ; 20200000015535 (") Without Adustment
Function of UUC* : Temparatura Sourca
ID No. : UAE.MIC.018:2584 Fresh alr sotting : Glose
Finlshed
Submitted by : United Analyst and Enginaering Consultant Co. Ltd. Tomp. (°C ) 24
3 5ol Udomsuk 41, Sukhumit Road, . {REL Humid. (% ) 5é 57
Bangchek, Phrakhanong, |AC Supply { Voit ) 221 223
Bangkok 10260 2
o | Ref.Std.
Location : Micrabiciogy Laboralory (302) 3 Position: | 1p os
H g inz =
Recelved Order : 01 April 2024 " - ‘?‘ ; Zzz:gimlw
Culibration Date : 01 April 2024 % M
o, D2 3 20-16RTD-03
Ambient Temperature : (26:10)°C ! b
Relative Humidity : 50%30)% 4 23-16RTD-04
© : ( ) — 5 22-18RTD-05
Calibrated by : Man Pattanapongpalboon (-] 20-16RTD-08
7 20-18RTD-07
&M Probe Installation Details : Dimension of Chambar : 8 22.16RTD-08
Approved by : X a= 0 com D= 048 m 9 (ref.) 22-16RTD-09
Approved Signatory b= 10 cm W= 085 m
( ) Ponpan Paipim . c= 10 em H= 12 m
(V) it 1mjel Copady= 037 m
{ ) Kunchit Promprat
Issue Data : 7 April 2024
The areforn of 5%
‘This cartificat may nal be reproducad other Ehan in fufl, axcept with tha prior writien
Agpeoval of
. .
wonansluaum tenanslumauny
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Foundation for Inch-smal Oevelopment Naronal Faod imsitute abytids® Exi
ey e Foad incustial Laboratory Sewvice Cerver ERETEON et

Equlpment : Incubator Cort. No.: 24TMB47 - - -
Condition As-Recetved : Used itsm Page: 3of2 callbratlon Certlﬁcate
Reference : 2404-00030C-6
Result of Calibrallon & (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh alr s&tfing : Close Certificate No.: 2402283-001-01
Callbration| UUC* | UuC* Ovarall Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O., LTD.

Point | Setting |Rmading|  stabinty Factor Address: 3 Soi Udomsuk 41, Sukhumwit Road,

()¢) J¢e) ey {£C) (°c) (C}} & Bangchack, Prakhanong, Bangkok 10260

350 35.0 350 0.035 0.19 0.22 2
Calibration (°C) . Prgelofd

Point . Positlon

¢y | 1 [ 2 ] 3 1 a1 & | & | 7 [ 8 [8gety| (2c)

350 | 35000 | 35,022 | 34.841| 34851 | 35027 | 35,011 | 36023 | 36.028 | 35007 | 030 Equipment: Electronlc Balance
Average* : Ths average of 30 values in each position. M facturer:
Tamperature stabiliity : One-half of the greatest i of at any one sensor. anisa Ll M RTOLERO

:The differance of at any sensors and the measured
temperature at the reference location which are observed at the same time ar at as close an cbservation time as Model: XSR205DU
possibla to ine the pattem or within the chamber under steady-stade canditions.
Qverall Variation : The of the and minimum 3 Serial No.: CO09071872
Uuc* ;  Unit Under Calibration
Naote : The reported uncertainty of measurement was Inciuded stabllity and excluded uniformity . ID No.: UAE.WAO.012/2563
“The reported uncertainty of maasurement was hased on a standard uncertainty multiplled by a coverage
factor k, providing a level of confidance of epproximatety 95 %. Order No.: 2402283
=000~
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 april 2024

Calibrated by MrJerawut Prapawuttipong  Approved by / i

Sclentist { Mr.Pheraphat Tuanjlt )
Manager, Division of Calibration Labaratory
Date of Issue: 9 April 2024 ible for the Technical Team
The fora of 95%

This Certificate s kssued In aceordanee with the conditions of accroditation granted by the Thar Laboratory Accreditation Schema
which has assessed the measurement capability of the laboratory and s traceabilty to recognized national standards and to the
unizs of measurement reatzed at the commesponding national standards faboratory. This cerficate may net be reproduced other
than in fult except with e prior written appraval of the National Food Institute.

FC5-003 Rerislon: 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No.: 2402283-001-01 Certificate No. 24D2283-001-01
Equipment; Bearonk Salance Manufacturer:  METTLER TOLEDO Equipment: Electronc Balance Manufacturer:  METTLER TOLEDG
Moded: YSR205DU Resolution:  0.00001 g/ 0.0001 g Model: XSRI0SDU Resolution:  0.00061 5 1 0.0004 g
Secial No.: COUS071872 1D Na.: UAEWAO.012/2563 Serla) No.: CO071672 10 Mo-t UAEWAD.012/2563
Capacity: 200 ¢ Capacity: 220 9
Date of Calibration: 2 ipnl 2024 . Paprlafa Date of Calibration: 2 Aot 2024 . _ Pajg 3ot
Environment Condition: Ambient Temperaure: 245 05 X Relstive Humiddy:  47.5 25 % Calibration Results:  (Continuad)
Plaaeff Callhraﬁ.on: Laboratory, wn ANALYST AND ENGINEERING CONSULTANT (20,, LTD. Calibration R . 0-80g
Condition of Equipment: Gmlomtin Callbration Adjustment: Internal Calibration
1 Calieation Methot: NI Method W-MAO0L  LnvHause Metho besed on UKAS Lab 14 2015 3. Dapartura from Nominal Value: (Range: 0 - 80 9 ; Resalution: 0.00001 g )
2. Referenoe Standards: e
Reference Standard Mexte] Serial o  Calibrated By CertificateNo.  Due Date Nominzl Vahie Standand Value Average Reading Uncertzinty Coverage Factor
Stadard Weight Class €2~ Imgm 2009 BEOSSE7572 s 423010835 8 Aprl 2024 (i . Lok i x A i
Instrument Model Serial No,  Calibrated By  Certificate Mo, Due Date I I ]
1:m~l'::v: Meter E NFLBTH 016723 Quatty Rebom QR24-0343 9 February 2025 Unioad T L0000 L0000 20000 RO 2%
3. This certification i tracaable to SI UNIT C Dbl oo e 000000 0.000009). 29,
4. This centificate was certified caly For the Instrument e caibreted. 1 0905 | 00003 | 000499 1 QUOOM 0.0000054 200
5. This vesull of calibration was found acnurate as shown on date and place of calieation aniy. 001 | 0010003 0.01000 0.00000 opocosr | 2w
Calibration Resuits: 005 0045996 005000 0.00000 0.0000098 200
1. Repeatability of Reading: o1 o001 030000 o.00001 0000011 20
Nominal valve . 4 Saaderd evaton o Reating Ci ] t | 030001 90001 0.000014 -~
© 00000052 { ' 1 1,000003 1.00002 -0.00002 0.000016 200
2 ,0000063 | 2 2,000023 2.00001 0.00001 0.000017 2
100 0.000018 ’ | s 5000017 5.00002 080000 | 0000020 a0
[ 200 0.000053 i 0 10.006003 1000000 200003 0.0000%6. 200 |
o i 2 20000031 20.00002 260001 2000037 200
Amassof 100 g was placed and moved to vanous posion on pan - oo e e e T
The babence reading obticed s given in the table.
s > 50 50,000028 5000004 000001 0,000068 23
o} _,GS 0 50,000068 £0.00005 0.00002 oot | 20 |
@,
i
[
1 2 3 4
9 )10 9 )30 0 )
100.0002 | 100.0001 { 100.0002 | 99.9999 | 100.0001 | 1000001 00003 & &/

F-CS-012 Revision: 01 Date: 20-04-65 F-C5-012 Revision: 01 Dale: 20-04-65
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AEISiER Food ndusmal

Certificate No.:
Equipment:

Nattonal Food Instiue

Calibration Report

2402283-001-01
Electronic Baisnce.
Model: XSRICSOU
Serial No.x (009071872

Manufacturer:  METTLER TOLEDO
Resolution:  0,00001 900001 g
IO Mo UAE.WAO.012/2563

Capacity: 220 9
Date of Calibration: 2 Apit 2024 Pagrof4
Calibration Results:  (Continued)
Calibration Range;  81-2009
Calibration Adjustment: Internal Calibration
3. Departure from Naminal Value: (Range: 81 - 200 g ; Resolution: 0.0001 9 )
Nomindl Vekie Standord Vabve Average Reading Conection Uncertainty Coversge Factor
g ] Bl t.e b it 5l 3
% 9000010 90.0000 0.0001 0.00015 200
100 100.00006 1000000 0.0003 0.00015 10
10 110.00007 110.0001 0.0000 9.00017 200
a0 12000009 1200000 00001 0.00018 200
130 130.00010 1300000 0.0001 2,00019 200
14 14000014 21400000 20001 9.00020 200
10 150.00009 1500001 00000 £,00020 200
160 16000010 160.0001 0.0000 0.00022 200
17 170.60012 170,000 0,0000 0.00023 200
20 200.00016 200.0000 00002 0.00028 20

The reparted uncertainty of measrement was based on a standard mcertainty matipled by a coverage factos & , providi o
‘evel of conficence of approamately 95 %,

CréssLab

Foom b  Ouictoma

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Prevenlive Mainlenance provides factory recommended service for your analytical
syslemns to assure refiable operation and the accuracy of your results,

Delivered by highly lmmed and v..emfled service engineers using genuine Agilent parts and
supplies, Agilent F A provides yihing you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be corpleted at the
end of the service and provided to you as a record of the installation.

Note: While nan-current production AA instrument and or accessory models are not covered
specificatly in this document it can be used as a basic reference.

For more infarmalion about Agilent Technologies services please visil our web site using the
following URL  http://www.agilent.com/en-us/services

Introduction

Customer Information

-

Custormers should provide alf necessary operating supplies upan request of the engineer.

N

A custorner representative should be available to the engineer while performing the preventive
maintenance procedures,

3 Any parts, nol included in the Parts Lists section of this document, are not part of the
recornmended Preventive Maintenance service, nor are they included in the price of this
sorvice.

&~

If a system requires the use of extra or special procedures andyor parts for the maintenance
service, then these must be ordered separalely and charged as a repair, which may incur
additional costs.

Revisicn: 10.00, Iasued: November 2021

e © Agilent Technologies, nc. 2021
RS PU— .
F-CS-012 Revision: 01 Date: 20-04-65
'
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From gl o Ot

Important Customer Web Links

» For
‘n!luw:'\g URL:
repair

about Agilent

services, please vislt our website using the

it faraw.agilent. levy

vices/senvice-

® Toaccess Agilent Liniversity, visit hitp://www.agilent.cor/crosslab/university/ to leam abaut

training options, witi

vinclude online, classroom and onsite delivery.

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

* A useful Agilent Reseurce Center web page is ava:lable. which includes short videos on

quick lists of

for new i s, and other valuable information.

Check out the Resource Page here: Mitps://www.agilent.com/en-us/agilentresources

@ Need technical support, FAQs. supplies? = visit our Support Home page at
hitp:7/www.agilent.com/search/support

@ Get answers. Share insights, Build connections:
Join the Agileat Community at https://community agilent.com/welcome

Service Engin

eer's Responsibilities

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

= Confirm ihe ability of the instrument to deliver safe
Agilent AA safe operation flow chart. (Refer directly to ﬂre Al 55/240/280 Prevenﬁve

via the

Malntenance Scope of Work to make this decision.)

Only select those pages that refate to the system ot module being serviced,

= Complete empty fields with the refevant information.

Complete the relevant checkboxes in the checklist using either a *X" or tick mark *v~,

» Check "Section not apolicable” check boxes to indicate services/tasks not delivered, as

approgriate.

signature.

Complete the Preventive Maintenance service in the order of the tasks listed.

Complete the Service Review section together with the customer.

Complete the fields for page numbers al the {oot of each selected page

Complete the tatal number of pages field in the Service Completion section

Ask the customer to sign the Service Completion section including the custamer's and your

This informatian is subjert to change without notice.

Revision 1000, Issued:

& Agilen; Technchogies,

Novernbat 2071
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Instrument Systern Name and iD
Instrument System Siteand
Lacation

TED ANAkYST NP ENBINEERWE consuliant. / Zrd taly

Usthe Serfsl Numbers of each
Component

1. G WA o BL6 Doo\

List System Component Product Numbers
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FLAME SYSTEM section

3 Section nut geplicsble

Cainstoure o configurition data i SvD
voltages usir 3 the SVD Power Supply diagnostic.

I.Z/'. ¢ Duat Bear inswuments - Coalirm REC frequenay using the SYD RBC frequency
diagnastic.

RAalykeots 521 wr v

Efr-'.un SYD Lostu 19 exercise all motor drivas over tha tull range of Uieir savel:

£ Mongchromator drive
& Slit drive

& Lamp selector

v ABA w/R

Optics components

B chenx that ext=mal cptical surfaces ore clean = Cleart ot replace a8 requied.
D/ > S unid prfosn Mono Wavelength Correction.

£*U~:E 3V g, pe rton Slit Calibration.

A Usie VD and petion, Grating Squareness Disgnostic.

@ Ve v+ swiform Zero Crder Offset/Mono Correction.

Eﬁj:w 1) and perform Wavelength Repeatability.

Ef Physicaliy ingJcet selected HC lamps foustoner 10 supply per tneir choiced and r
e %6 oceh lamp Arvise sustomer f lemips ase shuwing emission degradation dug

{e age
Gheck (vt s signal eneray of he D2 anc FHE tamps ek proddy, Advise custorner it
137 I3 s £ 0wing O1 55t degradation due to £9¢

Agilent,
CrOSSLab I, et Preeerntres Maintenance Checklist

Free bughl oo uiorn
ion and jzatio
%spect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type.
@ Clean the burner slot with a clean white card.
Check the uniformity of the slot width.
@ Clean the burner if required.
Change the burner o-ing.
@ Clean the nebulizer, spray chamber and liguid trap.
B’Change ali o-fings and seals in the nebulizer, nebulizer block and spray chamber.
EI Check that the pressure relief bung releases readily.
3 Change o-rings on the fuel and oxidant delivery barbs
a,Leave the liquid trap EMPTY and verify the flame will not ignite in this state.
& Refill liquid trep and check that overfill drains freely into the drain/waste tube.

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

D/Check and clean the igniter electrode

as handli = afety i cks

@ Pressure tes for leaks
D Teak test gasbox internal components and connections
D/Check safety interlock status and operation using the SVD interfack monitoring diagnostic.

Analytical performance for Flame systems

mgnite aflame.

E/Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.

D’Opﬁmize the instrurnent ready to perform Cu sensitivity test.

?reale a manual method to perform a Basic Cu ABS test - "Final Performance Testing *
Ry

un a PM completed sensitivity est for a 5 ppm copper sample and record the results in
the AA PM Performance test results and measurements table.

T Agilent
1 ]
wneslumugu wnensluaugy
Agilant .
Agilent
Cr?uiﬁkgmbu Instrument Preventive Maintenance Chenkist Cross Lﬂb Instrument Preventive Maintenance Checklist
From Wnsiom b Deteomt N
O Tube
O Electrodes
FURNACE SYSTEM section A shigd

2 Section not applicable
Electronic components

O Review and confirm instrument configuration data in SVD

£ confirm power supply valtages using the SVD Power Supply diagnostic.
Mechanical components
[ Run SVD tests to exercise all motor drives over the full range of their travel:
2 Monochromator drive
O Siitdrive
O Lamp selector
Optics components
Q) Check that external optical surfaces are clean — Clean or replace as required.
O Use SvD and perform Mono Wavelength Gorrection.
O use SVD and periorm Siit Calibration.
Q use SVD and perform Grating Squareness Diagnostic.
Q use SVD and perform Zero Order Offset/Mono Correction.
O Use SVD and perfarm Wavelength Repeatability.

O physically inspect selected HC lamps (customer 1o supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps ere showing ernission degradation due
0 age.

[ Inspect the GTA workhead gas hases and connections for leaks.
£ Pressure test for gas leaks

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

O Inspect the GTA workhead water hoses and connections for leaks.

{1 Check all graphite components and replace if necessary.
Revisiun, 7000, Issued, Novernber 2021

% Agin: Techaokigies, In. 2021

mnm's‘lzimuqu

O Check and clean the end windows cn the workhead,
@ Check safety intertock aperation.

[yt Fi S
O Optimize the instrument ready to perform Cu sensitivity test.
0 Run the sensitivity test for a 25 ppb copper somple and record the results in the results
table.

PSD autosampler accessory for Fumace systems

B/Sez:tian NOT Applicable
0 Check condition of the PSD capillary - replace if necessary

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

O Change PSD rinse bottle o-fing.
0 Check and clean the rinse vessel.

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

O Ensire that the waste vessel is suitable for use with the fumace system.

@ample introduction pump systern (SIPS) accessory

Béchon NOT Applicable

O Retorque screws securing the hubs, presser arms and pump rotors

QO Adjust each roller 50 that it rotales freely.

0 wipe clean the pump rotor rollers and pump bands with a dry clean cloth

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

0 Remove the pump maodule rear cover and check for the incursion of liquids and any signs of
corrosion.

O Re-torgue the nuts thal fasten the motor mounting plates 1o the chassis.
0 Check clips securing the diluents holder and replace if necessary.
O bisconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision. 10,00, lssued, Nevember 2021

& Agilent Teshnckoges, o 5071
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From gt 16 Oucore

Instrument Preventive Maintenance Checklist

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

O Place the T-piece in an uktrasonic bath contalning strang detergent 1-5% Decon 30 or
similar, for epproximately 5-10 minutes.

3 Wash the T-piece under a tap with a strong flow of water.

[ Rinse with distilled water through sll of the inlets in the reverse direction to normal sample
flow.

0 Reassemble.

@ Section NOT Applicable
The Agilenl SPS 4 autosampler is designed to need minimai maintenance.
The following maintenance requirements are suggested to maintain the performence of the
autosampler.

O Cleaning the spill tray, rack location mat, end frames and chassis arcessaries with a damp

soft cloth and diluted mild detergent.
[ Cleaning the aulosampler cover panels with domestic window cleaner.

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

[ Check the X- axis, Theta- axis and 2- axis FFC cables for cracks, incorrect positioning,
d edge or d
NOTE: The quires no extra 2 its lifetime,
For further details refer 1o the SPS 4 sefvice manual G8410-90050.

ﬁcﬁcﬂ NOT Applicable

) Check the x-axis and z-axis timing beks — Replace if there is are any cracks, splits or color
deterioration and belt tension.

O Check belt tensions - adjusi if required

DO Check the lubrication pad for single x-axis shaft. if pad is dry or customer has abserved any
vibration or erratic movements of the x-sxis carriage, add 1 ml_ of Dow Corning 200 ® Fluid,
200 CS into the well.

O Check the auto-sampler ability to find tbe positians - Calibrate if required.

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

Revision 10,00, Issved: November 2021
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ro Instrument Preventive Maintenanoe Checkdist
Fron It (0 Owacnene.

K%clion NOT Appiicable

Q 1nspect VGA gas supply hose.

[ Inspect/replace VGA pump tubing.

O check low gas pressure intertock setting— adjust if required.

O Check precision orifice gas flow setting — adjust if required.

O Check gas regulator pressure to 46 psi (325 kPa) — adjust if required.

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

LBitrAA famp accessory (extemnal}

E!/Secﬁon NOT Appiicable
O Check the condition of the power cable

[ Clean the exteriar surfaces of the aceessory with soft lint free eloth. This cloth can be
dampened with warm water or a rrild detergent. Do not use organic solvents or abrasive
cleaning agents,

Restore System
JF you have altered the custormer's instrumentation during the course of PM, restore to the

original status 1o allow the customner to conduct their normal ectivities {e.g.. reload the
customer's methad.)

Guidance

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

Revision 100D, issucd Novernlre: 2021

€: Agierr Tesmnakogs, loc 2021
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Service Review

2 s o g <

'[L. ¥ ol

MG MENANCe SAUNLAIS &3 Appropaate

J 2ffiy th PRA shisker 19 1he systern of inatrument ksabook it on (e ¢ ustams ' rag.
C nuplete the: Servwce Enameer Corrmynts sostion s~ thers are additional commertts
Z)vie-.v oy gt e e and tosesul, ol ed b he rustomer.

I the instr ae firwass was spdatad, record the Jetails of the change in ity 1
Cngina o's Coninants bex or i necensary, in the amer's 1 records
Test Results
Test Description
Hnwu\s PMT Gain test
[ For copper at 3748 nm, 4mA, 06 om it widil ltssz | Ay,
Flame performarae tesl with 5 ppim copger sample
Alr acetylene, mixing paddie removed [ ats vaue »05 | 0.7501 A+
Al socetylone, miing paidie inssal'ed. 10 replicates ] ARSD < 1.0 | o5 7 R
Deuterium fumace optics PMT Gain test
For coppes at 324 8 nim, 4 ma, 0.5 m sfit width | «55% | Wb,
Oeuterium with 25 ppb cop 8om)
Frecision %RSD 1 S0 | WA
| Abs valve [2015 R
Zeeman iytical opp (327.4nm)
Prcision %RSD [ £40% Wik
Abs vallie | 2000 T nir
MSEY ] 270 % pin
tre i 1

Agilent

nmslinauqy

CréssLab

Fom 1 s

Inzdsar it Proee il e ba dtenance Checklist

AA consumable and parts list table

f Produci/Model ¥ PM aupplled or

Part Description where used o) 4 (RS TR
Test Solution - Cu Sppm 4

soiltion 6610030100 5055 140 240 280 PM supphed Common
~est Solution - Blank solatien | 51¢0-7001 5055 140 240 280 PM supplied Common
Ceprer, 1000 up/ml, 100wt 5190-8279 50 55 140 240 280 “ Cammon
Kit, Mk 7 Qrings, agueous, /] . P

complete set 5910033100 50 55140 240 280 PM suppiied Flame
Qrganie Kit 9910093500 50 5§5 140 240 280 PM supplied Flame
Wire Nebulizer Cleaning 9913024700 £0 56140240 280 Lonzumable Flame
Tubing-Capillary Sid Nebs 4910024800 50 55 14C 240 260 consumable Flarne
Capliary Tube H.vac Neb (3) s . "

(organics onty) 9910044000 50 &5 140 240 28D consumabl: Flame
Glass impact beads (Sipk) 99100257C0 50 55 140 240 280 consumable Flame
TeHon irapact beads (S/pk): ’ P

{organics only) 990053300 50 55140 750 280 consumable Fiame
Burner cleaning stip (100:pk} | 9910053500 | 50 55 120 220280 consumable | Flame
Window UV sifica - round i "

{right side} 2010082600 50 55 140 240 280 PM supplied Common
Window UV sit.ce - "

rectangular (il side) 2010082500 50 55 140240280 FM supplied Cemmon
Pad adhes ve window {round) | 491201271 5055140240 2860 M supplied Cemmon
Pad sdhesive window )

{regianguly) 4510012300 50 55 140 240 280 PM suppiied Common
Electrode kol (14) (02) 6310003400 | €1A120 PMsupplnd | Fuinace
Shroud (D7) 6310003100 | GTA120 PMsupplied | Fumace

tectroce kit (1) GTA120 PH supplied Fumace

2Zeeman shroud 5310003600 GTAI20 PMsupphed | Fumace
O+ing PSD rmse bottle 6510025000 | PSD120 PMsupplied | Fumace |

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

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

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

fan [P
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Instrument Preventive Maintarsnce Chackhbst

Service Engineer Comments {optienal)

Service Completion

Service requcsl number ,; 620€37!L5._
Morowiy T

Agikent sigature

Total number of pagas in this document

Date servioes completed _._2" h‘ln_"_ 22"

Cuslomer signature

1

enmslumuqy

- Agilent

4)

SVD Results Report

e

Customer:
Addross;

instrument Configuration

Configuration:

Serial Number: MY13160001
Instrument Model: Varian AA140/240/280
Flame Instrument: True

Fumnace Instrument: True
Zeeman Present: False
Internal Zeeman: False

Internal UlrAA: Faise

Optics Typa: Double Beam
D2 BG Correction Fiited: True
Boot Block Version: 1.09

(s iz e

Servica Englnear: Worawit T.
Contact Detalis:

Turret Type: Automatic
Number Of Lamps: 4
Mono Type: Automatic
Gashox Type: Y Gas Box

Auto Bumer Adjuster: False

Malns Frequency: 50
Firmware Version: 2.11
P Itipller Type:
PWB Version: 45

VARIAN

EEPROM Data:
Instrument Run Hours: 62609.832
Zero Wavelength Offset: 30143

Mono Correction: 0.765

D2 Run Hours: 48138.000
D2 Serial Number: not set|
D2 Install Date: 111/1970
D2 Original Intensity: 1.000

Power Supply:
Averaging Perlod: 30.0
Datapolnt Count: 20
Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 1249 13.20
12,00V Rail 1320 4190 ~10.80
5.00V Rall 450 505 550 | Passed |
310.00V Rail 279.00 32000 341.00
Report Genarmed At 12472024 10:11:18 AM 2 VD Reauts Raport Ve
nslunugy

Flame Hours: 20802.416 D2 Last Intensity: 475.000
Freq uency:
Averaginyg Period: 30.0
Datapaint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 . 50.00
Average Frequency:
50.00
Lower Limit: Lowaest Measured Frequency:
49.00 50.00
Result: [JEEEED]
Report Generated At:  1/24/72024 10:11:18 AM 1 Svemﬁpwi =
wnenslumugy
Optics 3
Beam Balance:
Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 3 Lamp Allgnment:
"X’ Lamp Screw 'Y' Lamp Screw o
Sample Peak: Bampi Pab.
/
Vi
’
—— i |
m?,ﬁ I\
Peak Mtk by
/ |
- I X

Raff12:

Lowar Limit:

X Lamp Screw Result: m‘

(S5

Y Lamp Screw Result:

Grating Squareness:

Lamp Element(s): Copper

Lamp Turret Position: 8

Lamp Current(mA): 4.00

Slit Width(nm): 0.5

1st Order Wavelength(nm): 324.80
Lamp Alignment: IEEEEEE

Lower Limit (nm)  Actual (m)  Upper Limit (nm)  Result:
Zero Order 0.10 o000 X1
First Order 324.45 324.76 326.15
Second Order 849.23 849.62 848.97
Roport Generated AC 12412024 10:11:18 AM 3 T

SV Results Report
wnmnslumugy




Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324.750
Connected to Socket: 2

Lamp Alignment:

Lower Limit{nm) 324.768

tApproach from Zata Order)
Sample 1: 324.828

Sample 3: 324828
Sample 5: 324.823
Sample 7. 324823
Sample 9: 324.823

Lamp Current{mA): 4
Slit Width(nm): 0.2
Slit Helght: Noamal

324.888 Upper Limlt{nm)
tApproach o eng)
Sample 2: 324.628

Sample 4: 324.823
Sample 6: 324.623
Sample 8: 324,823
Sample 10: 324823

Mechanical
Wavelength Drive:
Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Untested

Mean: 324.825 Standard Deviation: 0.002 Signal Processing Linearity:
Result: JEF1-Y Calculate Mode: New Calc Mode
Lower Limit Actual Upper Limit Result;
IR o w o N
st 158 165 161
s2 271 208 232 | Passed |
o wr ”
s4 825 "s 1008
S5 1435 1628 1754
s e s 09
s7 4347 4752 5313
Interlocks:
Bumer Fitted: IEIIEN Flame Detect: IXXESTE
N20 Burner Fitted: QcU Active: I
Flame Shield Closod: IITLIEM Oxidant Pressure; IEIRZLEN
Gas Control Fitted: IS
Pressure Release Bung Fitted: Oxidant Changeover:
Liquid Trap Fitted: [PRILCUE Working |
Report Genersied AL: - 112472024 10:11:18 AM 4 @osults Roport Report Genantted At: 12442024 10:11:18 AM 5 SVD Racuts Ropert 5V
(9NENSLUAIUQY tnmﬂumuqu
Auto Lamp Recognition:
Lamp 1: Urecdad Lamp/Nct Connected Lamp 5: Not Supported
; Sequential by ime report 112412024 11:46 AM SpacirAA
Lamp 2: 87 - Siver/Cadmium/Lead/Zinc(UrAA} (AgfCLamp 6:iNot Supported Page 1 0f1
Lamp 3: 14- Copper (Cu} Lamp 7: Not Supported Analyat
Lamp 4: Uncodad Lamp/Not Connected Lamp 8: Net Supporisd mk:::u &zm s!:':zw 1242024 439 AM
Result: 10 Comment
Mythods ou

GTA Temperature Monitoring:

Not Parformed

Notes:
PM 24 Jan 2024
Signatures:
Lo - LIATAEY! I LTRSS
Date Worawit T. Date
Raport Genarated AL:  124/2024 10:11:18 AM - svn'msm Report 5h
wnmslunugu

Computer name  DESKTOR-ROUFRS
Serial Numbor: My 13160007

Methad: Cu (Hamae)

SugeD Cone mal WRSD_Ween Abs
TALZEO 2.000 850 00003
Readings
2.002 0.0002 7.0004 1242024
STANDARD1 5000 [EARCEZT)
Resdings
07zne 07515 07458 rr
Abs _Linear-Cal ot 1
4
060
0.40
020
0.00.
0000 2000 adon  ss00
cumgi
CurvaFt = Linesr
QuiacassicConc = L8l
¢ = 10000
Galcueted Conc = 0.000 5000
Restuals = 0000 0000
Abs =0.14838 x C +0.0002
Sample 001 ) or o7
Readings
o748 07599 07340 12024

wnenslumugy




SpactrAa

Computar rame  DESKTORSI
Serial Number: MY 12160001

Sequential by ime repart 112412024 11:50 AM
Page 10of1

Anatyst

Date Started 1242024 11:47 AM GMT: 12412024 4:47 AM

Workahest Cu 5 FPM Frecision

Commant

Mothods @

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Mathod: Cu .
" (Fsas) Automatic Mercury Analyzer
Sampw D " epAm WRSD_Mean Abs
CuPrecision [ 05 o722
Readings Model RA-4500
07221 01198 07228 07283 07278 07280
07201 o721 0.7288 (R 112412024 i .
Ats  CuPrecialon Preventive Maintenance Report
019
080
0407
Serial No. 17780278
000
. y
00 50 100 50 200
T Soft version Ver 2.0.7
ROM version Ver2.0.1
Date = 09 July 2024
P AT haym
PM by : ? y )/
{ Pradit M. )
;,3;,1)‘(0
Approved by
{ Kitichai S. }
OAX
i ComGIcN
pitisa-cryonisind
G
it aebin ol de'h
Coax Group Corporation Ltd.
1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchalsrl, Dusit, Bangkok 10300 Thalland
Tel. 02-2435263, 02-6682436 Fax, 02-2437386 .
wnnssluetugy
v
wnmsluaugy
Inspection result
Counter
Marsnance x
ITEM STANDARD RESULT JUDGE BN | = caurer ] rusmeme |
1. Self Check 1.1 Heating PASS oK [ 2t e ' Fyven— e o
12 Cooling PASS ok Mereusy Eaaiat Filter Al Y0 wraren O [ P2 LbDIC00S omrGeoras | Bex ]
Lamg actne waeO0m] NS deza 0708 Cloar #5LbaoOy WO 0T <6} L
13 Leak PASS oK Wentuane Bier Luage Time ity Lo Clor I Pl by ey Onodenze-a7 e Rod ]
P dabelracon) BG4S ow l
14 Optical system Pass oK Vinpuei  iwesioren O | WOPTN  pecsma) O
15 it Fass oK eatm Lary Tae. SeGroey D I PTubegioy 2UNAGR O
2. Analytical curve inspection{AREA)}
2.1 No Pretreatment (Low Conc.) Correlation coefficient 09393 ok
(r)2 09290
Fa
3. Repeatability(AREA}
3.1 NoPretreatment 100pph, n=3 1. 9960 ppb
2. 10184 ppb
3. 10122 ppb
CV.5 5% 215% oK
4. Blank Below 1.0 {AREA} 0.1002 oK
. '
wnarlunug tonaslarauny




Title : Preventive Maintenance RA-4500 sn:17780278 T
Date : 2024-07-09 aes
Name : Coax Group
Memo < Calibration Curve 0-10ng
] 2 2
Self Check
Heat check:PASS!! ( 26.3degC[05:00] > 30.3degC[02:29))
nsor. chegl ( 83- 10= 43)
Leak check:PASS!! (0.19L/ni
Sig/Ref check:PASS!! (Sig:d 0OV, Ref:4.02V)
Drift check:PASS!! ( 0.0000061 - -0.G000179 = 0.0000240)
1234887809101
STO[ad
] —
o | S0 |svoL[ovot|ovo| so [ area | mess | Dev e
‘_' Ippb] | [mi} | (ml] | (mi] | (ng} | [ON] gl | 19 | 1
I 1 |mo.ooo 0000 5000 5000 0000 00846 00265 -
2 | 100000 0025 5000 5000 2500  3M64 25298 12
3 | 100000 0050 5000 5000 5000 G40 48883 23
4!100.000 0075 5000 5000 7500 98647 732 04
5 | 0100 5000 5000 10000 131132 100253 03
208
L
» "]
Qoo
oor
VW_
1 2 3 4 5
sp ; P - i -
SVOL | CVOL| DVOL| AREA | MEAS CONC
No. [NAME iy | ) | iy | 0N | gl | lgit) Hote _
1_!100ppb 0050 5000 5000 65389 4979 9950
2 |100ppb 0050 5000 5000 66848 50918 10184
3 | 100ppb 0050 5000 5000 66446 50610 10122
Statistics e
No. | NAME TRY av D %
L Weil | gl | M
1 onppb 3 100887 115660 115
- ' 2 '
wngslamaugy whanslumunu
S MFRON INS TRUMENTS CORFORATION ALY NPPON NS TRILENT 5 DORFORATION
DQE Serviors Co.Lul.
. i Veagh sdprac, Bangk ]
DQE ¢, vices 3 i Ladpmo Wommhin 55, Ladprso-Wanghn R Ldpewn, , Bangkok 1023
Phone - +66 (0)2 538 2054, Lmail : daeierviossmfo:gmail.con st
Title . Praventive Maintsnance RA-4500 sn:1778027¢8
Dats 1 2024-07-09 CERTIFICATE OF CALIBRATION
Name Coax Group
Memo Blank
- e —————————— Certificate No.;  SP24-001 Page 1 of 5
T
SVOL| OVOL DVOL| AREA | MEAS | CONC
No. | NAvE il | e e | fow) | el | fugd fote : United Analyst and Engineesing Consotmnt Co. Lid. (Head Office)
1 |Blank Dt ~ 01002 00ses Customer :  United Analyst and Engincering Consutmat Co.
|
Address : 3 Soi Udomsuk 41, it Road, halk, P 10260
Location of calibration:  Laboratory 213
T i 1 UV-Vis h
1
Manofecturer:  Hitachi
Model : U-2500
Serial No.: 21E22-009
IDNo.: UAEWAT.051/2564
Received Date: 4 January 2024
Calibration Date: 4 January 2024
Issue Date: 5 Janoary 2024
Condition Instrument :  Good
-
Calibrated by : nl DT Approved by : ‘{7* Wf]
(Mr.Tooawt Rittidach ) (Ms. Choathichs Sengngom )
Tecknicsl Manager Quelity Mansger
Of 0 labuaiory g realicod ot .
. ' e Services Cou. L.
wnanslunugy
JAllY MFPON NS TRUVENTS CORFORATION .
wnanslueaun
FM-708-02 ROI 1112021




DQE Services Co.Ltd.
{DQE ‘§ervices 32 5o Letgmo-Wanghin 53, Ladprao-Wanghin Re., Ladpreo, Ladprso, Basgkok 10230
Phonc : +66(0)2 538 2054, Emaail : dqeservicesinfoddgnail.com e

REPORT OF CALIBRATION

Certificate No.:  $P24-001 Page 20of$

Envi Condltion ; Amibicyt T 2545 °C

Relntive humidity 55+ 20 %RH

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

Certified Reference Materials :

Materiat Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard sct 25757 115638 25 October 2025
‘Wavelength Standard set 25806 115657 25 October 2025
‘Wavelength Stendard set 25758 115665 25 October 2025

Traceabllity : This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technelogy (NIST) through Stama Scientific Limited

Spectral Band Width of UUC ¢ 1.5 nm.

Scan Speed of UUC: 200 nnvmin

Scan luterval of UUC ; 01 om

Resolution of UUC : Photometric  0.001 Abs,

Wavelength 0.1 nom.

DQE Services Co.Lid.

wwnanslueaugy

FM-R02 K0T 07117202}

rD(EIE IServices 250 LedprurWanghin s, Ladprac-Wanghin R, Ladprao, Ladpres, Bangkok 10230
Phwnc : +66 (0)2 538 2054, Email : dyeservioesinfoZigmail.com fr k)
REPORT OF CALIBRATION
Certificatc No. : SP24-001 Page 30f5
Calibration Results : Without adjustment
Photometric Accuracy
Wavelength | CRMs Valves | UUC Resding | Correction Uncertainty | Coverage factor
(om.) (Abs) (Abs) (Abs) (Abs) &
0.0000 0.000 0.0000 0.0028 0
420 0.5780 0.575 0.0030 0.0031 200
1.0484 1.045 0.0034 0.0029 200
21876 2192 -0.0044 0.0080 2.00
0.0000 0.000 0.0000 0.0028 a0
e 0.5595 0.558 0.0015 0.0034 2.00
1.0239 1.023 0.0009 0.0035 2,00
2,1230 2,125 -0.0020 0.0079 200
0.0000 0.000 0.0000 04.0028 2.00
s 0.5230 0.520 0.0030 0.0030 2.00
0.9633 0961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
sa6.1 0.5181 0.516 0.0021 0.0031 2.00
10002 0.997 0.0032 0.0033 200
1.9973 1.993 0.0043 0.0084 2.00
0.0000 0.000 0.0000 0.0028 200
90 0.5517 0.550 0.0017 0.0030 2,00
1.0803 1.079 0.0013 0.0030 200
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 200
&5 0.5591 0.558 Q.00 0.0031 200
1.0518 1.050 0.0018 0.0030 200

19274 1923 0.0044 0.0079 200
TOTTErTS CIPr TOR

FM-103502 ROI 11312028

DQE Services Co.,Lud.
f 1 32 Soi Ladprao-Wanghin 55, Ladpreo-Wanghin RU., Ladprao, Ladpran, Bangkok 10230
IDQE ‘Services )
Phone : +66 (012 538 2054, Email : dqescrvicesinfoidzgmail.com mcoun e
REPORT OF CALIBRATION
Certificate No. ; SP24-001 Page 40f5
Photemctric Accursacy :
Wavelength CRM3 Values UUC Reading Correction Uncertainty Coverage factor
inm.) (Ab9) (Abg) (Abs) (Abs) &
s 0.0000 0.000 0.0000 0.0050 2.00
23:
0.7469 0.743 0.0039 0.0057 2.00
257 0.0000 0.000 6.0000 0.0050 2.00
0.8674 0.862 0.0054 0.0059 2.00
3 0.0000 0.000 0.0000 0.0050 200
1
0.2915 0289 0.0029 0.0051 200
0.0000 0,000 0.0000 0.0050 2,00
350
0.6430 0.641 0.0020 0.0055 2.00
onaslumuny

FMTROZ KUY HILZOZE

DQE Servioes CaLtd
: bi}E ;Servi:es Soi Ladprac-Wanghin 55, Labpras-Wanghin R, Ladprio, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dossrrvicesinfoggmail.com m&wm
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 5of§
Wavelength Accuraey :
CRM: Valwes UUC Reading Carrection Uscertainty Coverage factor
| m) | (em) | (sm) Gun) L
24172 2412 0.52 018 2.00
27945 790 045 018 2.00
287.81 2814 0.41 0.18 200
23406 L 0.26 0.18 2.00
350.93 360.6 033 018 200
418.59 4184 0.19 018 2.00
445,94 4438 0.14 0.18 2.00
451.66 4534 026 0,18 2.00
460.02 459.8 0.22 0.18 2.00
$36.59 5364 019 0.18 2.00
637.98 638.0 -0.02 0.18 2.00
43138 431.2 018 0.18 2.00
47250 -472.5 0.00 0.18 2.00
51147 5134 007 0.18 .00
528.88 5289 002 0.8 200
37317 5134 023 018 2,00
38535 5852 0.15 0.20 2.00
684.40 6B4.4 0.00 0.8 200
740,72 7410 028 0.20 pX
74855 748.8 025 0.18 2,00
807.03 807.1 -0.07 0.18 2.00
879.28 879.5 022 0.18 2.00
Remark : - 11C = Unit Under Calinmtion
“NA= NL; Avnishle
- sinty inty of iy by te cuerng: fcten 1,
‘which fore normat i
- ¥ ndicates non TIS! socredibed '
- End of Certificate - ﬁﬂﬂﬂ"i‘lﬂﬂ']unﬂ

+M-108-02 ROY 11172031




OQE Services Co.Lid

Eﬁuﬂ Services 3750 Latprau-Wanghin 35, Ladproc Wanghin RA, Ladprao, Ladpras, Bangkok 10230

Phone : +66 (0)2 538 2054, Emait : dgeservioesinfui@gmail.com cnaLS 17T
CERTIFICATE OF CALIBRATION
Certifieate No.:  SP24-008 Page 1of$
Customer:  United Analyst and Engineering Consultant Ca..Lyl. (Head Office)
Address: 3 Soi Udomsuk 41, it Road, Phrakh Bangkok 10260

Laocation of calibration :  Laboratory 315

: UV-vis h

Manafacturer s Hitzchi

Model : U-1900

Serial No.:  2021-064

IDNo.: UAE.WAS.006/2552

Recelved Date: 16 Sanuary 2024

Callbration Date: 16 January 2024

Issue Date ; 19 January 2024

Condition Instrament :  Good

Calibrated by : T ﬁ‘ Approved by ¢ o 5"Zf7
(Mr.Tu& Rittidach } { Ms. Chonthiche Sangngers )

Quality Mansger

Technical Manager

Gations! segmdents shonsiory. Ihi e

ot writtea spproval of the DQE Services Co. 1.

woneslumTuny

FM-708402 RO1 11572020

o=
|“DQE%{ Servicas 325 tadprao-Wanghin 55, Ladprac Wanghin Re. Lumo, Ledprs, Baaghok 10230

DIQE Services Co. Lic.

Phonc : +66 (0)2 538 2054, Email : dgeservicesinfo@ gmail com e

REPORT OF CALIBRATION

Certifieate No.:  SP24-008 Page 20f 5
Enviroament Condition : Ambient Tempermiure 254 5 ‘c
Relative humidity 55 +20 %RH
Calibration methad : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Sertal No. Centificate No. Due date
Absscbance Standard set 25760 115663 25 October 2025
Absobance Standard sst 25757 115638 25 October 2025

‘Wavelength Standard set 25806 115657 25 Oclober 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceahility : This certification is raccabie to the international System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 40 am

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC : 0.1 am

of UUC : Ph 0,001 Abs,

Waveleagth 0.1 nm

Lanms‘laimuqu

FM-208-02 RO 1112020

DOE Serices Ca,Ltd.
de -;Sewi ces Soi Ladprao-Wanghin 55, Ladpreo-Wanghin Rd., Ladprae, Ladpruo, Bmghok 10230 ‘G
Fhoac ; 466 (£)2 538 2084, Encail : dqeservicesinfoiigmail.com i
REPORT OF CALIBRATION
Certilicate No, : SP24-008 Page 3of 5
Crlibration Results : Without adjusiment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertalnty Coverage factor
{mm.) {Abs} (Abs) (Abs) (Abs} 3
0.00¢0 0.000 0.0000 0.0028 2.00
0.5780 0.575 0.0030 0.0031 2.00
e 1.0484 1.046 0.0024 0.0029 2.80
2.1876 2.186 0.0016 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 200
0 1.0239 1.024 -0.0001 0.0035 200
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 200
had 0.9633 0961 0.0023 0.002% 200
1.9753 1975 0.0003 0.0070 2.00
0.0000 0.000 0.6000 0.0028 200
s46.1 0.5181 0.516 0.0021 0.0031 200
1.0002 0.999 0.0012 0.0033 200
1.9973 1.994 0.0033 0.0084 200
0.0000 0.000 0.0000 0.0028 200
0.5517 0.550 0.0017 0.0030 2.00
0 1.0803 1.080 0.0003 0.0030 200
20373 2,032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 200
s 10518 1051 0.0008 0.0030 2.00
19274 1.923 0.0044 0.0079 2.00
toneT TUfH

FMT08-00 ROL 11113031

DQE Services Co. ld.
ey 1 32 Soi Ladprao-Wi in 53, Wanghin Rd., Ladprso. B vk 10230
(DOE 5o ryices ' S 7me. LAUpr,
Phone : ~66 {C12 538 2054, Email : dgeservicesinfougrail.com mecTe
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 0f§
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coversge factor
(nm.) (Abs) (Abs) (Abs)_ (Abs) 3
215 0.0000 0.000 0.0000 0.0050 2.00
0.7469 0.748 -0.0011 0.0057 2.00
257 0.0000 0.000 0.0000 0.0050 2.00
0.8674 0.865 0.0024 0.0059 2.00
- 0.0000 0.000 0.0000 0.0050 2.00
0.2919 0293 -0.0011 0.0051 2.00
50 0.0000 0.000 0.0000 0.0050 2.00
) 0.6430 0.641 0.0020 0.0055 2.00
'
enanslumuny
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DQE Services Co.Ltd. I
E DQE?S A 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpreo, Ladpras, Bangkok 10230 ' ) |
THE Services
Phone 1 +66 (0)2 538 2054, Email ; dqeservicesinfo@gmeil.com e oy
REPORT OF CALIBRATION PerkinEimer’
Certificate No. ; $P24-008 Page 5of§
Wavelength Accuracy :
CRMs Valizes TUC Readlug Correction Uncertainty Caverage factor - —

(am.) (am) (nm.) (om) E B A C
241,54 2411 044 0.8 200 I l ’1 A!'\ C l e )(] 0 F
me | ms | o -t tive Maintenance Report
288.70 2880 0.70 0.18 200 il
33422 3318 042 0.18 200
36126 3608 046 018 200
418.48 418.2 028 0.13 200
446.70 446.0 0.70 0.18 2,00
45320 453.1 0.0 018 200
460.06 459.6 046 0.18 200
536.90 5364 0.50 o.18 200
637.94 637.6 0.34 0.18 200
410.74 440.1 0.64 018 200
47222 4720 022 0.18 2.00
513.70 51358 020 0.13 2.00
528.72 5282 052 .18 200 Company Name: UAE Consultant Co,, LTD.
574.60 574.3 030 0.18 2.00
58548 585.0 048 020 200 Instrument Location: 41 SukurnvhitRd,,
t o 6842 043 a8 200 Phra Khanong, Bangkok 10260
740.27 740.0 0.27 0.20 2.00
74838 415 048 0.18 2.00 Instrument Serial No.: PFB520031902
807.16 2068 036 0.18 2.00
879.70 £79.2 0.50 018 200 Date:  14-May-2024

Remark : - ULC = Unit Undex Calinmasion

~ A = Not Avadable
~"Mhe nesult cxpendod wooenainty of messurement U (s stated as the dandard uncertafaty

which ke 1 diseH
-* tndicatcs pon 15! aocrediied ‘bj ,
- knd of Cetifcate - lenmIRIAIURA tenaslupunu
V70602 ROS 11112031
PinAAcle 900F Preventive Mai: (PM)
Company Name: Unlted Anatyst and Engineering Consultant Co, LTD.
Addvess Component List
e 1 tRd, Ph , Banglok 10260
i ton: 4 Sukumvhit Rd, Phra Khanong, Bangkok 10:
Serfal Number: PFBS20031902 PM Numbar: 20f2 Component / Specific Model e T
Custorner Nama N Telephone *
(it aslieabel: K Yainda Number: 085550045 PInAACIES00F i yglstisV 4011935
Customer Support Service Order Flast
Engineer Name: i Chayanan Number: WO-027875%0 las100{New Install) 100524040501
XL = Next PM Due
Date PM Performed: 14-May-2024 . 14-Nov-2024
{DDMMNYYY) Y- Date:
: o s Y
Standard Labor Hours to Complete PM : S hours N
Parts Lists
Part Number Ralease Publication Date » Parts Included with the PM
. Past Number (i
09370145 Rev.9 A January 2018 PerkinElmer’ applicable) Description Quantity
B0501696 Fan Filters N/A
See)
T purpase of this PM Fp—— afthe y N3160156 ©O-Ring Kits for Sampiing Introduction ( Stalnless Steals Nebulizer) | /A
J hi be =
Ty damaged parts. 7! 3160157 0-Rlng Kits for Sampling introduction { Plastic Nebullzer) N/A
thelr begins. N9301714 Replacement Acetylene filter Cartridge A
@aneral instrusctions: THOO1022 Replacement Al Filter Cartridge N/A
The customer must provide the engineer operationzl data to demonstrate recent Instrument perfarmance prior to
starting the PM.
Always check with the customer before making any changes that may affect the customer’s anafysis or calibration,
includinga p dara files.
The completed document shoud be slgned by an suthorled PerkinElmer and customer representative and [¢f with -
the customer.
Part Number
: required. [ tred Date
. (¥ applicable) escription Quality Batch/Lot # Exnww
Capyright information Y
this dacument contains proprietary information that is protected by copyright. All rights ara rasarved. N3300183 1000 mg/L Capper Standard AR 27-39CUY1 Apr 2025
Mo part of this publicetion may be reproduced in any frm whatsoever o translated into any language without the .
price, written permission of Perkin€imer, Inc.
Copyright © 2013 ParkinElmar, Inc.
N Additional Reagents and Standards Required for PM [Customer Support Solution)
Registerad rames, trademarks, ate, used In this document, aven when not specifically marked as such, are protected Part Nu W
by law. Perki » registered of Inz. Al other trademarks and registered trademarks mber Daserl Explration
ot owned by smer the. of thelr applicable) ption Quantity | Batc/lare | o weapm
fxcept as specifically sat forth in Hs terms and condizions of sala, PerkinEtmer makes na Warranty of sny kird
with regard to this document, Induding, but ot llmited to, the impiled warranties of merchamzbility and N/A Ol Water 250 ml. AR AR
fitness for a particular purpota.
PerkinElmer shall not be lieble for incidental or corscquentia! damages in connection with the fumishing or use of N/A 0.5% HNG, 250 ml. AR AR
‘this docunent.
|PinAAcle 9005 Preventive Malateaance Repart (M) Page1of7 |
|PinAActe 9007 Preveasive Mainteasnce Report EM) Page20f7 |
lu '
tenaslumuny enanslupungu




Procedure Checklist

Additional Tools Required for PM vietv'}
}
&ln Numbu) Deseription Quantity Sertal 1. Genesal;
- A Review the Instrument performance with the customer and document any recent
N1013000 D.2A Newtral density filter 1 101NDCBI015 roblems.
P!
N1013002 1.0A Neutra) denshty filter 1 1010089015 #1 Inspect the customer log baok and make any appropriate PM entries.
Pl perform general inspection of system for cleanliness.
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EOL 3 16148 2. PCinstrument Softbare:
prem— Py 3 6019030180 4] Software user flles archived, packed, and/or deleted as needed.
N3050109 Ba lumina HOL 1 061219-020041 3. Mechanlcal:
N3050133 K Lumina HCL 1 030819-010130 P Inspect and clean all fans and Filters. Replace filters If necsesary
B Inspect all gas lines for teaks and/or wear. Replace if needed.
N3050152 NiLlumina KCL 1 052719020020 P Clean exterior of the instrument.
] Inspect the burner head, burner chamber, and nebulizer. Clean (f needed as stated n the
Hardware Guide.
B Check burner head dimenslons with the feeler gauge as stated In the Hardware Guide Inthe
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification
¥ Chack the condition of the end cap, bumer head, and nebulizer O-rings. Replace if necessary.
P4 Check the drain system for signs of wear. Replace worn or damaged parts.
4] Visually check for proper flame conditions when igniting the Aln-C2H2 and N20-C2H?2 flames
(if apphcable}.
4, Electrical:
[4] Inspect PC boards. Cle=n if necessary.
] Carefully check alt Intemal and external cable connectians.
i Check firmware revisi Ipg to current levels (if necessary)
¥} Run Diegnostics Test within the Advanced function of the Spectrometer page. Chetk the
results In the service log folder in tha Spactrometer BM Log Viewer.
5. Opties:
E] Inspect and clean the ssmple compartment windows, if needed.
4] Clean or replace If:
6. Gasses:
B Vertfy that Pl tothe within the pressure and purity
inthe PInAAcle ries P Checkllst SDB.
] Vertfy that the acetylene fiter and alr fiter elament is dry. Replace if necessary.
| PinaActe 500F Preventive Maiecasnce Report (BM) Page40f7 |
[PinAnce 900F Peeventive Maintenance Report @M) Page3of? |
' '
wnarslumauR nanslumuny
7. Flame Interlack Checic: 8.4 0; Background Compensation with Copper
Description: Check ta ensure that all safety interlocks are closed. Verlfies the ability ta for
Parameter Specification Tast Resukty Pam/Fall ba - o
rameter Specification Rasukes. 1 /Fall
Flamz Semsor AirjCH; Fame correctly shuts down | Active Passed o <0010 i, Saae
Alr/CaH; R y & Activa Passed LSl A
Nebulizer Sensor Alr/CyH; Flame correctly shuts down Active Passed 8.5 AA-BS Boseline Noise with Copper
[N ArfC,M, P & Active Pagsed Ensures that lon does not produce excessive noiss,
Ar Alr/CiH, down | Active Passed e foation
Choasing Nitrous Oxide as the axidant
Buner Hosd Semacr | g5 14 iggar an Intarockshuts down | AV pecsed S Cenin <000 oz g

B. After PM Performance tests:
8.6 AA-BG Baseline Noise with Arsenic

8.1 Detector Linearity with Barium Description: Ensures that background carrection does nat produce excessive nolsa ata low

Description: Ensures that the detector is linear in the Visible Range. ‘wavelength.
Cartificata Value

Parameter Specficrtion | Lipesgamiansy | TRV Pass/ral Paramater Specification Rasuhs Passfral
1.0 AND Filter 4 5% from Cart. 09995 1.0143 Passed ‘Standand Deviation £0.005 00022 Pessed
D2 A ND Filter £ 5% from Cert. 0.1936 0.1966 Pasged

8.7 Flame Sensithvity
8.2 Baseiine Nolse ar 1.0 Absorbance with Barfum Description: Instrument Sensitivity checked agalnst Copper standard.
Description: Ensures that a high absorbance will not produce excessive noise.
e ) Puxs/Foll
Parameter Spacification Results. Pass/Fall Ppét ¥
£0.020 0002 " S g/ Sensitivity SS Neb ( spplicable) >0.250 Abs, NA Not Appilcable

Standard Daviation Passal 2 e/ Senaitivity H Neb (f applicable) 0250 Abs. 08005 | Passed

.. i with Ce

8.3 AA Boseline Nolse ﬂPP!' 10. Review:
Descriptian: Check basefine noise. ) Review with the customer PM wark performed.
#1 Review with the customer routine malntenarice provedures.
Parameter Spocificstion Resuts Pascfiall #) Discuss recommended customer supplied materials to have on hand.
e 1 Attach PM sticker.
Swndard Devtation § 00002 Passed
| FinaActc S00F Preveative Maintenance Repart (PM) PM PinAAcle S00F Preveotive Maimeaance Repart (PM) Gof?

wnanshimum wneshaumugu




Additional Comments

Additional Comments Regarding the PM

Review
™ § applicable pevformance tests for PinAAcie S00F have
been completed.
This PtndAdie 900F Passes E] Fafls [J oh
Raview of Praventive Maintenance:
Authorized Perkinflmer Representative: Date:
14-May-2024
Chavaran. A& P
Autharizad Customer Representativef\ Date:
W] i
YTV
| PinAAcic $00F Preveative Maintenmc Report (PM) Pegz 7 of 7 |
wonansluemuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTIMG SERVICES
634/4 PATTANAKARN RDAD 501 18, SUANLUANG, SUANLUANG BANGKOK, 10250

TEL.0-2717-3000-28 FAX 0-2713-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No.
Condition As-Recaivad:
Received Dato :
Calibration Date :
Reference :

Submitted by :

Ambieant Temperatura :
Relative Humidity :
Catibration Pracedure :

Caelibrated by :

Approved by :

( ) Unnopphol Harachal
( ) Ponpan Paipim
(V) Saithip  Meangmal

Issue Date ;

The are for a

pH Meter
Ys|
pH100A
JC02729

UAE.EFM.185/2561(ENV.pH.04/61)

Used ltem

27 August 2024
28 August 2024
2408-0882WSC-1

United Analyst and Engineering Consultant Co.,Ltd.

3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

(25 ¢ 2.5} °C
(50 * 15)%
In - house method :

- CP-CHS by direct measurement with DC voltage
standard and direct measurement with

certified reference matarial (CRM)

- CP-CH8 hy companscn with tamperature standard

Warakomn Lerngagtrakul

Approved Signatory

29 August 2024

probabitity of

5%

Cert.No.; 24CH1070
Page.:. tof3

This cenificate may not b reproducad other fhan in ful, peopl with the prior written
Approval of the head of Carparate Sarvices 3 : Equigmen Cafibration and Testinp Senvices.

o
T ) (s )
i S a5,

ool

St erenclee)

fony

Condition of this calibration rasult
1. Reference Standard Instrument
Instrumant
1)Document Process Calibrator
2)Ref. Standasd Thermometer

Serial No. 1D No.
43160066 130RC092
2188080 130RCO44

Cert.No.: 24CH1070

Page: 20of3
Cort. No, Due Date
24E1320 22 Apr 2025
2311218 10 Oct 2024

- This Certification is traceable to Sl Throught Technolagy Promoation Association {Thailand - Japan)

2. Certified Referance Materials

The maasurement results are treceable to S through Hech Lenge GmbH Lt

Deutsche Akkreditienmgsstells, Accrediled No.D-RM-15184-01-00

: The measurement results are traceable to St through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accrediled No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.006 Hach Lenga GmbH C03146 23 Feb 2026
pH 8.999 Hach Lenge GmbH C03145 2B Feb 2026
pH 9.997 CPA chem 970853 25 Apr 2025
3. This certificate is valid only to the item calibrated on date and place of calibration.
Callbration Reaults
Function : mV Measurement
standard curve by Process at pH (4,7){7,10)
i Uncertainty of
. Nomina! | Standard Actual Rasding ncertainty Coverage
Unit Under Value | Voltage Measurement factor
Cafibration Input
b {amv) [
pH my my pH
PH Mater 400 177.48 177 401 0.58 200
SiN.: JC02729 7.00 0.00 [\ 7.00 0.58 2.00
7.00 0.00 [} 7.00 0.58 2.00
10.00 -177.48 177 10.01 058 2.00




CortNo.: 24CH1070

Page.: 30of3
Calibration Results
Function : pH Measursment
Parforming three buffars 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 Messurement| factor
mv) 5] k
pH Electrode 4,008 401 173 00020 205
[SIN.: 23101851A605377 6.999 7.00 -1 0.0084 2,00
6999 7.00 -1 0,0085 2,00
9.997 10,00 -176. 0.0092 2.00
Function :
{*) Without adjustment
This equij was with Probe,
- Model : -
- Sertal No. © 23101851A806377
Dimension of probe
- Length © 110 mm
- Diametar : 12 mm
« Immersion Depth : 100 mm
Calibration Standard uuc+ Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(*c) (¢} {*c) cy (z°C) k
200 20,002 201 0.098 0.13 2.00
250 25.003 251 0.097 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 2.00

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)  §] A

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION ARD TESTING SERVICES %, 7ot

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLLIANG BANGKOK 10250 e
TELD-2717-3000-29 FAX.0-2719-8484

Cert.No.: 24MM262
Page.: 10f3

Certificate of Calibration

Equipment : Elecironic Balance

Manufacturer : Metiiar Tolade

Model : AB204-S/FACT

Serlal No. : 1120381010

ID No. : UAE.WAS.002/2562

Submitted by : United Analyst and Enginearing Consultant Co.,Ltd.
3 Sot Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhenong
Bangkok 10260

Location : Balance Room (108)

Recaived order : 11 May 2024

Callbration Data : 11 May 2024

Ambient Temperature : 15°Ct040°C

Ralative Humidity = W%Hoe0%

Callbrated by : Khit Ruttanaprapachat

ok
Approved by : K i }‘

Approved Signatary
{ ) Ponpan Palpim

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a covarage { ) Suwit Imjal
factor k, providing a lovel of confidence of approximataly 95 %. () Kunchit Prompret
=oflo~
(ssue Date : 15 May 2024
The wrefora of 5%
This oertficats may not be roproduced aitier thar in fulf, exept with the prioe writtan
Approval of the haad of rieas 3 1 ibeat
'
tenatslumunu
Equlpment : Electronic Bafance Cert.No.: 24MM292 Equlpment : Electronic Belance Cort.No.: 24MM282
Conditlon As-Received :  Used ltem Page: 20f 3 Condition As-Received :  Used ltem Pap: 33
Reference : 2405-01660C-1 Reforence : 2405-01650C-1
Procadura usad - SRS
Calibration were using in-house CP-OBO1 basad on UKAS LAB 14 2. Effect of off center loading 0
according to direct measurement method against standard weight. A mass of 100 g was placed o various positicn cn the pen. -
Condition of this result of calibretion The weighing machins reading error eblained is given in the tabla ook
1. Reference standard Instruments:- Maximum difference batween
Instruments Mods] Serial No. 1D No, Test report No. Dus data Paosition 1 Position 2 Position 3 PasHlon 4 Position 5 off-center and central loading
1) Standard Weight Set (E2) 15884 24053 TCRCOCT $N-0013-24 25 Jan 2028 {a} (g} tg) (8) (9} (g}
2. This certificats ta valid only to the iem catibrated on date and placa of cajibration. -0.0004 -0.0004 -0,0003 -0.0003 -0.0004 0.0001
3. TNs resuit of calibeation vllas made on requested at the peint spacifisd by customer. 3. Daparture from naminat value
4. This certificate is not certified for any commercial transaction. Balance Measurement Coverags
5. This certification is traceable to the Intenaticnal System of Unit. Appllad Welght Reading Comection Uncertalnty Factor
Resuit of callbration ( ) Without Adjustment  (* ) After Adjustment by Internal Calibration ta) (2) (9) (t mgr; (k)
Range capacity : 0g to 220 o Resolution 0.0001 ] Unioad 0.0000 0.0000 015 213
Befers Adustment Balance Measuroment  Coversge sl o.o100 0.0000 an 213
0.05 .| . 213
lled Welght Randing Comection  Uncensinty Fector o i oo o 4
(@) (9) ‘(a} (xma} (k) 05 05000 0.0000 015 213
100 100.0000 0.0000 0.18 208 1 1.0000 OIGUOO 0'15 213
o 0005 00008 o= 2 10 100000 0.0000 015 2n
i Justmant : (ne10) 50 499985 +0.0001 017 206
: maching 100 90.9838 +0.0001 0.18 203
‘W"‘:‘:‘;'"“'“ il :’n‘;"(":;’" 150 1490808 +0.0002 026 2
200 E 2
100 0. 7 199.8880 +0.0010 Q.30
200 00 “The reported uncestainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confiderce of approximately 85 %.
-oflo-
. .
wnaslumun wnanslamaunu




TECHNOLOGY FROMOTION ASSOCIATION {THAILAND-JAFAN)

CORK CALIERATION AND SERVICES %72
5244 PATTANAKARN ROAD SQI 15, SUANLUANG, SUANLUANG BANGKOK 10220 Al
W TISETSTIS
TEL 02717300029 FAX. 0-2719:0484 CAUIBRAION a0

Cert. No.:  24TM588

Certificate of Calibration Fega: 1ors
Equipmant : Hot Air Oven
Manufacturer : Memmert
Model : UF 65
Serial No. : B212,0411
IDNe. : UAE.WAOQ.005/2556
Submitted by : United Analyst and Engineering Conavitant Co. Ltd.

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

Bangkok 10260
Location ; Lab Floor 2
Recolved Qrder : 01 April 2024
Callbratlon Date : 01 - 02 April 2024
Amblent Temparature : (26:10)°%C
Relative Humidity : (50£30)%
Calibrated by : Krisda Males
Approved by !
Approved Sigriatory
{ ) Ponpan Paipim
(v") Suwit ImJal
(  }Kunchit Pramprat
Issue Date : 5 Aprl 2024
The are fora of 95%

Thix zenificate may s be repsestuced ather than in full, except with the privr msfiten
Approeal of the bead of Corporate Servicee 3+ Equipment Clibration sad Tering Serviees.

Equipment : Hot Air Oven Cerl. No.: 24TM589
Condition As-Received :  Used item Page: 20f3
Referance : 2404-00040C-3
Procedure Used :-

Callbration were conducted using calibration procedure CP-DT02 based on TLAS G-20 accarding to direct
measurement methed with Data which with Datactor (RTD )

and Thermocouple Type T.

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

Instrument Serlal No. Cert. No, Traceshie Due Date
1) Data Acquisition MY57013711 23LM115 TPA 11 Jui 2024

2. This certificate is valid only to the item cafibrated on dais and place of calibration.
3. This cerfification is traceable to the Intemational System of UniL.
Remark : TPA : Technology Promolion Association { Thailand - Japan )

Result of Cafibration :- (*) Without Adjustment
Function of ULIC* : Tamperature Source
Frash alr setting : Close during
= Finlshed
p—— Temp. (°C ) 27 2%
/—’L{z o RELHumid. { % ) 47 48
21 | T |AC Sugply {Volt ) 21 220
[-]
i g’ Rof. S1a. 1D No: @
H iz ion Point
f |8 {12010 180)
T Position : {104)C
j A Tile / *c
b 21-18TC-01 | 22-18RTD-21

1
2 21-18TC02 18_RTD-2I2
3 21-18TC-03 1BRTD-213
4 | 2r1atc04 | 18RTO24
Probe Installation Detalls :  Dimansion of Chamber : F 21-18TC-05 | 18RTD-25
6 | 21181006 | 18RTD26
7
8

a= 50 em = 0.50 m =

b= 50 em 0.80 m AL S, AL\ 7 | 18RTO27

c= 50 em 0.75 m —— J ."ERTM
0.30 m Qiredy | 21-18TC09 | 18RTD-A

bk

' d
enaslumuny e lumuR
A 006505 a 1209739
TECHNDLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES §: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLLIANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-8484
Equipment : Hot Alr Qven Cert. No.: 24TM589
Conditlon As-Recelved : Used ltem Pags: 30f3
Reference : 2404-00040C-3
Result of Callbration :- ("} Without Adjustment ££1 H H Cert. No.: 24TM847
Function af LUC" ; Temperature Source cenlflcate Of callbratlon Page: 1of3
Fresh alr sefting : Close
Callbration| yuc* | wuc* Overall
Point | Sctting | Reading stabllity Variation| Factor Equipment : Incubatar
(°C) | (*c) | (*C) {£°C) {*C}) (*c)| &
1040 | 1040 | 1040 0.032 047 0.84 2 Manufacturor : Binder
1200 | 1200 | 1200 0.12 072 13 2
1800 | 180.0 | 180.0 0.13 1.2 16 2 Madal : KB 400 E6
Callbration (*C)
Point Position Serlal No. 20200000015535
('c 1 2 E] 4 5 5 7 8 |9{(ret)| (2C)
104.0  {104.484 103.647 | 104.226| 104,232 104.108| 103,691 104.275| 104.127/104.013|  0.42 ID No. : UAEMIC.018/2564
1200 |120.488|120.089| 120.635| 120.506| 110.531 | 119.644 | 120.364 | 120.144 120.158 14
180.0 | 180.574 | 179.769 | 180.285| 180.870 | 178.594 | 179.780) 180.287 | 178.861 175.802 1.1 Submitted by : United Analyst and Englneering Consultant Co.,Ltd.

Average* : The average of 30 values In each position.
Temperature stabllity : One-half of the greatest maximum difference of measured temperature at any one sensar.

1The of at any sensors and the measured
temperature at the reference location which are observed at the same time or &t as close an observation time as
passible to the pattemn or ity within the chamber under steady-state conditions.

©Overall Varlation : The Difference of the maximum and minimum
UUCT = Unit Under Calibration
Nota : Tha raported uncertainty of measurement was included slability and excluded uniformity .

The raportad uncertainty of measurement was based on a standard unceriainty mullipliad by a coverage
factor &, providing a level of confidenca of approximataty 85 %.

-o0lo-

4d

tanms‘luhwgu
a 120973

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

Bangkok 10260
Location : Microblology Laboratory (302)
Recelved Order : 01 April 2024
Callbretion Date : 01 April 2024
Amblent Temperaturs : (26£10)°C
Relative Humidity : (50£30)%
Calibrated by : Man Paftanapongpaiboon
Approved by : $£’Wt
Approved Signatory
{ )Ponpan Paipim
(V) Suwt imjat
( ) Kunchit Promprat
Issue Date ; 7 April 2024
The amfora probability of 95%
Inful, the prior written
Approval of jons 8 - Equip Testing Services.

wnashinoumy
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/®\
Equipment : Incubator Cert. No.: 24TMB47
Condition As-Recalved: Used ltem Page: 20of3
Raference : 2404-00030C-8

Procedure Used ;-
Callbration were conducted using calibration procadure CP-OT02 based on TLAS G-20 according to direct

measwrement method with Data jgition which with Deatector { RTD ).
The lemperature scale used was based on ITS-90.

Condition of thia result of calibration

1. Reference standard instrument;-
Instrument SorialNo.  Cert.No. Traceable Dus Datw
1) Data Acquisition MY49023932  Z3LM1Z2 TPA 26 Jul 2024

2. Thia certificate Is valid only to the ltem calibrated on date and place of calibration.
3. This certification Is fracaabla ta the Intemational System of Unit.

Remark : TPA : Technology Promotion Association { Thailand - Japan )
Reuult of Calibration - (*) Without Adjustment

Funetion of UUC* © Temperaturs Source
Fresh air setting : Clase Environment during callbration
Baginning Finished
Tomp. (7T ) 24 24
REL.Humid. { % ) 54 57
= AC Supply { Voll ) 221 223
o
1 Ref. Std.
H Position 1D No.:
1 20-16RTD-01
2 20-16RTD-02
3 20-18RTD-03
4 23-16RTD-D4
5 22-16RTD-05
8 20-16RTD-06
7 20-16RTD-07
Proba Installation Detalls : Dimanslon of Chamber : 8 22-16RTD-08
s= 10 om n= 048 m o (ef) | 22-16RTD-08
b= 10 om w= 065 m
o= 10 o H= 12 m
Capacity= 037 m*

wonanslamuny

Equipment : Incubator Cert. No.: 24TMBAT
Condition As-Receivad : Used Item Page: 30f 3
Referance : 2404-00030C-6
Result of Calibration :- (*) Withaut Adjustmant
Function of UUC* Temparatura Source
Frash air setting : Close
Gallbration | Uuc™ | uuc* Overall
Point Seiting stabliity Factor
(*C) (€} | iC} (x°C) {c) [°ci k
35.0 350 | 350 0.035 0.18 0.22 2
{°C)
Point Posttion
| (C) 1 [ 2 [ 3 1 & s | 6 | 7 | 8 |owet)| (scC)
350 | 35000 | 85.022 | 24,841 | 34.851 | 35.027 [ 35.011 | 35.023 | 35.028 | 35007 | 0.3

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

Temperature stebility : One-half of the grestest maximum difference of measured temperature at ary one sensor.
:The it diff of at any sensors and the measured

tamperature at the referenca location which are obsarved at the same ime or at &8 close an observation time as

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

Ovaerall Variation : The Differance of the maximum and minimum 1

UUC™ :  Unit Under Calibration

Note : Tha reported uncartainty of measurement was Included stahllity and excluded uniformity .

The reported uncsrtalnty of measurement was based on a standard uncertalnty multlplied by a coverage
factor k, providing & level of confidence of approximately 95 %.

-000-

wenenslumun

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD $OI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.G-2717-3000 FAX. 0-2719-5484

lém\

Cart.No.: 24TW39

Page.: 10f2
Certificate of Testing
Equlpment : DO Meter
Manufecturer : Ysi
Model : 5100
Serial No. : 118 101883
IDNo. : UAE.WAD.004/2554
Recslved Date : 20 Fabruary 2024
TastDafa : 21 Fabruary 2024
Reference : 2402-0828DSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Sol Udomauk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10280

L H {25x5)°C

Test Procedurs : In - house method : CP-CHE
by Comparison Technique with Azide Modffication Method

Tested by : Walalak Sirthean

Appraved by : M

Appraved Signatory

{ )Pomthippa Tameayakul
{ ) Unnopphol Harachai
(/] Satthip Meangmat

Issue Date : 22 February 2024

wnenslumuny

Cert.No.: 24TwWag
Poge.: 202

ition of th of calil
1. Raferenca Standard Instruments :

This certification is traceabls to the Intemational System of Unit through the reference standands
laboratory of Induslral Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serlal No, 1D No. Certificate No. Dug Date
1. Buretta - 130BU10 2361172 22 Mar 2025
2, Balarce 14233821 110RCCO1 2IMM405 16 July 2024
2. Stendard Matertal :-
Material Manufacturer Lot.No. Assay
Sodlum Thiosuifate pentahydrate Merck AM1763316 100.2%
Result :  Dissolved Oxygen Metor Adjustment With Alr 100 %

Dissolved Oxygen Probs No.: 228100125

Tiration Methad DO Matsr
{Azide Medification Methad) Reading Standard Devisiion
(mg/L} (mgL) {mgL)
820 B.1g 0.0055

This repost wes certified only for the Instrument we tasted It is allowable to use for study
Intend ta use for advertising and referral purpose is prohibited. This raport may not ba raproduced
other in full,withoul written approval of the labaratory
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Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkak 10260

Page1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: X5R2050U
Serial No.: €0065071872
1D No.: UAE.WAD.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by Mroerawut Prapawuttipons ~ Approved by /
Sclentist ( Mr.Pheraphat Tuanjit )
Manager, Division of Colibration Leboratory
Date of [ssue: 9 April 2024 for the Tachnical Team
The arefor a of 95%

This Certificate Is Issued In accordance with the conditions of accreditation granted by the Tha Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and Its traceabiiity o recognized national standards and to the
units of measursment realized at the corresponding national standards labaratory. This certificate may nat be reproduced other
than in full except with the prior writlen approval of the National Food Institute.

F-{5-008 Revision: 01 Date: 20-D4-55

/
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Foundation for Industral Development Nations! Feod stite
o i, Foad ncusma Laboratory Semce Cenfer

Calibration Report

Certificate No.: 2402283-001-01
Equipment: Electronk Batance Manufacturer:  METTLER TOLEDD
Model: XSR2050U Resolution:  0.00001 9/ 0.0001 §
Beridl No.: (003071672 1D Mo.: UAEAYAD.012/2563
Capadty: 220 g
Date of Calibration: 2 wui 2024 Pige20ofs
C: : Amblent 245 t 05 °C Relstverumidty:  47.5 25 %
Placa of Calibration: Laboratory, UNITED ANALYST ARD ENGINEERING CONSULTANT €O, LTD,

Condition of Equipment: Good Condition

Londition of This Results of Calibration;

1, Callbracion Method: NPT Method W-MA-D1  In-House Method based on UKAS Lab 14 : 2019

2. Reference Stondards:

Beference Standard ~ Medel Serfalo,  Cafibrated By Certificate No.  Due Date

Standard Welght Class E2 ungto 200y BS0S5E7572 s MZ340535 8 Apnl 2024
Instrument Mode] SeriaiNo.  Calibrated By Certificata Ho.  DueDale
Thesma-Hygro Meter S8+ NFLETH 016/23 Quality Reborn QR24-0343 9 February 2025
3. This cettificatson s traceable to S1 UNIT
4. Thi aly for the A
5. This resul of calibration was found accurate as shown on date and place of calibration onty.
Calibration Results:
1. Repeatability of Reading:
 Nommalvalue ( ) Srandard Deviation of Reading (1)

£ 0.0000052

) 0.000003

100 .000048

0 0.000053

2. Oft-Center Error:
Amassof 100 g was placed and moved to various position on pan.
The balance reading cltaired is given in the ble.

“Q. @
s o
&
1 2 3|4| 3
¢ 9 JfC g1 g d1C g )lcCg )¢ o)

100.0002 | 100.0001 | 1000002 | 95.9999 | 1000001 | 100.8001

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electranic Balance Manufacturer:  METTLER TOLEDO
Model:  XSR2050U Rasolution:  0.000019/0.0001 9
Serial Ro.: 0003071672 10 N0 UAEWA.012/2563
Capacity: 220 g
Date of Calibration: 2 Apil 2024 Paye3efd
Calibration Results:  (Continued)
Calibration Range; 0-80g
Calibration Adjustment: Internal Calibration
3. Departure from Rominal Value: (Range: 0 - 80 g ; Resalution: 0.00001 g )
Nominal Value Standard Value Average Reading Correction Uncurainly | Coverage Fartor
Ly J { a1 i el L+ 8 ) &
Unlosd 0.000000 0.00000 0.00000 0.0000088 200
aom 0.001003 200101 000001 6000091 200
0005 0.005003 ) 0.00001 0.0000094 200
001 0.016003 0.01000 a.00000 .0000091 20
005 0049996 £.05000 0.00000 0.0000038 200
XY 0100011 5.10000 0.00001 0.000081 200
05 0500086 2.50001 0.00001 0.00004 00
1 o003 | 200002 | 000002 0000016 200
2 2.000003 2.00001 0.00001 0.000017 200 |
5 5000017 500002 0.00000 0000020 | 200
1 10.000000 10.00000 000001 0.006026 200
2 20.000031 2000002 .00001 0.000037 200
30 30.000040 3000003 ooMOL | 0.000052 F30
0 soomaze | 5000004 -0.00001 0.000068 200
= :1] £0.000058 80.00005 0.00002 0.00011 200

F-CS-012 Revision: 01 Date: 20-04-65
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Foundation for Industrisl Developrment Nalianal Food insitute
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Calibration Report

Certificate No.; 2402283-001-01
Equlpment: Electronic Balance Manufacturers  NETTLER TOLEDO
Model: XSR20SDUH Resalution:  0.00001 g / 0.0001 9
Serial Na.z CODSOTIER 1D No.: UAEWAQDIZ/2553
tepachty: 220 9
Date of Calibration: 2 April 2029 Pegedof4

Calibemtion Results:  (Continued)

Callbration Range:  81-200g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

Nominal Value Randard Value Average Reading Comection Uncertainty Coverage Factar
) L e g §| i: 4 z
-] 90.00010 90,0000 00001 0.00015 2.00
o 100.00006 1000000 | 0.0001 0.000m5 200
110 110,00007 e 110.0001 - 0.0000 000017 200
120 120.00009 1200000 ogo0L | 0.00018 200
130 130.00010 130.0000 0.0001 i 0.00013 200
w0 140.00014 140.0000 oooot | 0.00020 200
150 15000000 | 150.0001 0.0000 1 000020 290
160 1600010 160.0001 0.0000 J 000022 200
17 170.00012 | 170.0001 0.0000 0.00023 2400
200 20000016 2000000 vooz | 0.00028 200

tainty of based on 2 rukipled by & coversge factor  , providing B

The reported unce:
Tevel of confidence of approximately 95 %. @

F-C5-012 Revision; 01 Date: 20-04-65
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Calibration Certificate
Certificate No.: 2402263-002-01
Client name;: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,
Bangchack, Prakhanong, Bangkok 10260
Fage 1utd
t Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: 210685394
ID No.! UAE.WAO.010/ 2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 aprl 2024
Calibrated by mrieawut frapavttipong ~ Approved by %
Sclentist { Mr.Pheraphat Tuanfit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Technical Team
The arefora ility of 95%

This Certificate is issued in accordance with the conditions of accreditation granted by tha Thai Labaratory Accreditation Scheme
which has assacsed the measurement capability of the taboratory and its traczability ta recognized national standards and to the
wits of measurement realized at the corresponding national standards laboratory. This certificate may net be reproduced other
Lhan in fuil 2xcept with the prcr written approval of the National Food Institute,

F-CS 009 Revision: 01 Date: 20-04-65
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Foundation for indushia’ Development Natonal Food Instiute
i = by FOOD INCusmal Laboratary Service Certter

Calibration Report

gl

Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufscturer:  METTLER YOLEDO
Model: XSR205DU Resalution:  0.00001 g /0.0001 §
Serisl No.: (210685394 1D Mo.: UAEWAO.010/2565
Capacity: 20 ¢
Dats of Cafibration: 2 Apd 2024 Page2af4
il it Ambient 245 2 D5 T Relstvetumidity: 475 @ 25 %
Place of Calibration: Laboratery, UNITED ANALYST AND ENGINEERING CONSULTANT O, LTD.
Condition of Equipment: Gocd Condtion
Condition of This Results of Calibration;
1. Calibrabion Method: NH1 Method WHA-OD1  [n-House Mothod based on UKAS Lab 14 1 2019
2. Reference Standards®
Reference Standard ~ Mode} SeriatNo,  Calibrated By  Cedificate No.  Due Date
Sandard Weight Clsss E2 Imgta200g  B50SSE7572 s MZXO53S 8 April 2024
Instrument Model Seria|No.  Calibmted By  Cotificate No,  Due Date
Triermo-Hypro Meler 608-H1 NFLETHD16/23 Quality Rigborn Qr23-0343 9 Febeuary 2025
3. This centification is bacesble to $1 UNIT
4. Tnis y for

5. This resuk of callbration was found accurace & shown on date and place of caioration only.

Colibration Results:
1. Repeatability of Reading:

Nomnal Vatue L 8 ) Standard Deviation of Roadrg (A8
@ 0.000042 ¥
80 0.0000052
100 0.0000%
200 0.000048

2. Off-Center Evror:
Amasof 100 o was olaced and maved to various position o7 pan.
The balance reading abiaied is grven [n the table.

F-C5-012 Revision: 0 Date: 20-04-65
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Calibration Report

Certificate No.:
Egquipment:

2402283-002-01
Eleclromic Balance Manufacturer:  METTLER TOLEDD
Model: XSR20SDU Resclution:  0.00001 9/ D.0001 g
Serin] Mo, 21065539

Copacity: 220 o

1D Ho.: UAEWAD.010/2565

Data of Calibration: 2 April 2024 — Pagadofd
Callbration Results:  {Continued)
Callbration Range; 0-809g
Calibration Adjustment: Internal Cailbration
3. Departure from Nomina! Value: (Range: O - 80 g ; Resolution: 0.00001 g }
| bomna vakes Standard Vaioe average Reading Comecton Uncenainty | Coverage Factor
S O WE: D Lg ] Ls § ) X
D.00000 0.00000 0.000008 200
0.00101 -0.00001 0.0000099 200
0.00500 0.00000 00000097 200
0.01000 0.00000 [ 20
0.05000 0,00000 0,00006% 200
010000 00000, 0000011 200
030001 0.00001 0.000014 200
1.00002 .00002 0.000015 200
2.00001 .00001_ Q000017 1 200
5.00002 0.00000 0000030 200
10 10000009 10,00000 0.00001 0.000026 200
2 20.000031 20,0000 0.00003 0.660037 200
- x 30000040 2000001 2,00003 0.000050 2
- 0 50.000028 50,00007 0.00001 0000059 200
23 50000068 80.00002 0.00005 000011 20 |

F-CS-032 Revislon: 01 Date: 20-09-65
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Calibration Report
Cartificate No.: 2402283-002-01
Equipment: Efectronic 8aance Manufacturer:  METTLER TOLEDO
Model:  XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: (710685394 1D Moz UAEWAD.010/2565
Copacity: 220 o
Data of € i 2 gl 2029 Paundofd
Calibration Results:  {Continued)
Calihmation Rapge;  81-2009

Callbration Adjustment: Intemal Calibraticn
3. Departure from Nominal Value: (Range: 81 - 200 g ; Rasolution: 0.0001 9 }

Nominat Vakue Standard Vatoe Average Reading comection Uncenaiy | Coversgn Factor
! i el La fogd L6 ) fa & &
) | 2006010 50,0001 o000 pomns | 20
100 100.000] 00000 D.O0OLS | 2.00
10 1000007 1100001 20000 noots | a0
120 120,00000 1200000 00001 000017 20
= 13000020 130.0000 00001 000019 200
0 14000014 16,0000 noon1 00020 200
150 sogoors | isogeor 02000 000020 200
160 160.00010 160,000 0.00022 200
m 1700002 170.0001 ooz | a0 |
20 20000016 2000002 o8 200
was baed on a standard y mltipeed by age &, grovidiog &

The reported ui inty
fevel of confidence of approximately S5 %.

Pt -\ g

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




TEGHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)
GDRPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO/ 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-5484

NOGVRI-TR 32D
CALRATION

Certificate of Calibration CertNo: 24CH1070
Paga.: 10f3
Equipment : pH Meter
Manufacturer : Yst
Model : pH100A
Serial No. : Jcozrze
1D No. : UAE.EFM.195/2581(ENV.pH.04/61)
Condition As-Recelved: Used ltem
Received Date : 27 August 2024
Calibration Date : 28 August 2024

Refarenc
Submitted by :

2408-0882WSC-1

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

Bangehak, Phrakhanong, Bangkok 10260

Amblant Temperature :
Relative Humidity :
Calibration Procedure :

(25 £ 2.5) °C

(50 % 15)%

In - house method :

- CP-CHS by dirsct measurement with DC voltage
standard and direct measurement with

certified reference materisl (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Warakom Lerngagtraku!

Approved by :
Approved Signatory
( ) Unnopphol Harachai
{ ) Ponpan Palpim
(v) Saithip Meangmai
Issue Date : 29 August 2024

Tha Uncertrinties are for a confidence probability of approximatsly 85%

This certificato ry not be reproduced other than in full, skeap! with the prior writien
Approval of the haad of Corparata Sarvices 3 Equlpment Cakibration and Testing Senates,

ey

Cert.No.; 24CH1070

Page.: 2of3
Condition of thia ealibration result
1. Reference Standard Instrument
Instrument SerialNo. IDNo,  Gert No. Due Date
1)Document Process Calibrator 43160066 130RC092 24E1320 22 Apr 2025
2)Ref. Standard Tharmometer 2188080 130RC044 2311216 10 Oct 2024

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials  :The measuroment results an tracesble lo St through Hach Lenge GmbH L1
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

: The measurement results are traceabie to S1 through CPA chem Lud.,
ANSI-ASQ National Accreditation Beard, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.006 Hach Lenge GmbH C03148 23 Feb 2028
pH 6.928 Hach Lenge GmbH C03145 28 Feb 2026
pH 9.997 CPA chem 970853 25 Apr 2025

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

Cafibration Results
Function : mV Measurement
atandard curve by Process at pH {4,7)(7,10)
) Nominal | Standard Actual Reading Uncertainty of Coverage
Unit Under Value | Voltage Moasurement factor
Calibration Input (mv) £
pH my my pH
pH Meter 4.00 177.48 177 4.01 053 200
SIN.: JC02728 7.00 0.00 a 7.00 0.58 200
7.00 0.00 0 7.00 0.58 200
10.00 -177.48 -177 10.01 0.58 200

Gert.No.: 24CH1070

Page.: 3of3
Calibration_Results
Funetion : pH Measuremant
thres buffera standard curve by using buffer rominal pH {4,7){7,10)
Unit Under Standard pH Actual pB | Actual mV | Uncertainty of | Coverage
Cafibration Buffer Solution Reading Reading |pH Measurement| factor
mv) (] k
PH Electrode 4.008 40 173 0.0080 205
'SIN.: 2310181405377 65.999 7.00 -1 0.0084 2.00
8.998 7.00 -1 0.0085 200
9.997 10.00 -176 0.0092 2.00

Function : Tomporatute Measurement
{*) Without adjuatmant

This was with Temp Probe,

- Model ; =

- Serial No. © 23101BSIAB05377

Dimension of proba

- Length © 110 mm.

- Diameter : Tmm.

- Immersion Depth © 100 mm.

Calibration Standard uuc Error Uncartainty of | Coverage

Point Temparature Reading measuremsnt factor
(c) (°c) ey *c) (£°c) ]
200 20.002 201 0.028 0.13 2.00
250 25.003 251 .007 0.13 2.00
450 45.002 450 -0,002 0.13 2.00

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 %.

~alo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  j

CALIBRATION AND PG
534/4 PATTANAKARN ROAD SOI 18, SUANLLUANG, SUANLUANG BANGKOK 10250 b
TELO-2717-2000-26 FAX.0-2718-9484

Cart. No.: 24TMB47

Certificate of Calibration

Equipment : Incubator Cort. No.: 24TM647
Conditlon As-Recelved :  Usad ltem Page: 20of 3
Reference : 2404-00030C-6

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 basad on TLAS G-20 according to direct

Page: 1of3 measurement method with Data i which with Detector ( RTD ).
“The temperature scale used was based on [TS-90.
Condition of this result of catibration
Equipmant : Incubator 1. Reference stendard instrument-
Instrument Serfal No. Cert. No. Traceable Dus Date
Manufacturer : Binder 1) Data Acquistiion MY48023932 23LM122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibvated on date and place of calibration.
Model : KB 400 E6 3. This certification ls tracaabla to the International Systam of Unit.
Rarmark : TPA : Technology Promgotion Assoclation ( Thaitand - Japan )
Seriai No. : 20200000015535 Result of Calibration = (") Without Adjusiment
Function of UUC* : Temperature Source
1D No.: UAE MIC.018/2584 Fresh ar sstiing : e Eniranment durig CHIBATON
Finlshed
Submitted by : United Analyst and Enginesring Consullant Co.Ltd. 24
3 Sof Udamsuk 41, Sukhumvit Rosd, 7
Bengohak, Phiakhenong, |AC Supply (Volt) 221 223
Bangkok 10260
Ref. Skd.
Location : Micreblology Laboratory (302) Pesltion : 1D No.:
" A
20-16RTD-01
Recelved Order : 01 April 2024 ;- ZONERIDOZ
ﬂl:llnt :I:l;‘:r;‘l"l : ?1’:::10 )’ 3 ZD1GRTDG3
H 4 23-18RTD-04
Relative Humidity : (50%30)% 5 |2216R005
Calibratad by : Man Pattanapongpaiboon 8 20-16RTD-08
7 20-18RTD-07
&%J Prabg Installation Details : Dimansion of Chamber : 8 22-16RTD-08
Approved by : £ as 0 om D= 048 o 9 (ref.) 22-16RTD-03
Appravad Signatory b= 10 om we 065 m
()} Ponpan Paipim ¢= 10 om H= 12 m
(V) Suwt tmjai Capay= 037 m
( )} Kunchit Promprat
issua Data : 7 Aprii 2024
Tha ure for e of 9%
‘This cartificate may than In full, 4 writisn
Approval of the head of 3: A
' '
tenaslumunu tenanslumun
o
H JEEMISSUIAU WSIBIFSSN TS L x
I I QueEmsTacugENsAsaTINSSUATYS 7N
oy FOUOrOn for nclLstal Cevelopment Natonal Food nstite ot
e wmaam Fouc ksl Laboratory Sevice Carter bRl ot N
Equipment : [neubator 5 - N .
Condltion As-Recelved :  U'sed ltam Paga: 30f3 Calibration Certificate
Referance : 2404-00030C-8
Result of Calibration ;- {*) Without Adjustment
Function af UUC* : Tempersture Source
Fresh alr satting Close Certificate No.: 2402283-001-01
Cabration] UG | wuct | T Overall Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Point | Seiting | Fasding stabllity Factor Address: 3 Soi Udomsuk 41, Sukhumvit Road,
) LGl L°Cc) (£°C) {*C) (*C) k Bangchack, Prakhanong, Bangkok 10260
350 35.0 35.0 0.035 0.19 0.22 2
(= Moasured Temparature { °C ) Page 1014
Point Position o
) | 1 [ 2 | 3 | 4 | 8 [ 6 | 7 | 8 [oqet)| (s0c) .
350 | 35.000 | 35.022 | 34.841 | 84,851 | 35.027 | 35.011 | 35.023 | 35028 | 36007 |  0.30 Equipment: Electranic Balance
Avarage* : Tha averaga of 30 values in each position. .
Tamparature stability : One-heaif of the greatest difference of at any one sersor. Manufacturer: L RTOLEDD
T The L of atany senscrs and the measured
temperature at the reference locaticn which are observed at the same time or at as close an observation time as Model: XSR205DU
Ppossitie to the pattern or within the chamber under steady-state sonditions.
Qverall Variation : The Differance of the and minimum i Serial No.: CO09071872
UUC® @ Unit Under Calibration
Note : The reported uncertalnty of measurement was Included stabilty and excluded uniformity . 1D No.: UAE.WAD.012/2563
The reported uncartainty of measurament was based on a standard uncertainty multlplied by & coverage
factor k, providing & leve! of confidence of approximately 95 %. Order No.: 2402283
-000- 2
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 aprit 2024
Calibrated by m App! by /
Sclentlst { Mr.Pheraphat Tuanjit )
Manager, Division of Callbration Laboratory
Oxte of Issue: 9 aprll 2024 for the Technical Team
The arefora of 95%

wnamslaimuny

This Certificate is issued in acoordance with the conditions af accreditation granted by tha Thai Laberatory Accrediation Scheme:
which has assessed the measurement capability of the faboratory and its traceability to recognized national standards and to the
units of measurement realized at the comesponding national standards laboratory. This centificate may not be repraduced other
than In full_ extept with the prior written approval of the National Food Institute,

F-05-009 Revision: D Date: 20-04-65
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Calibration Report

Certificate No.: 2402283-001-01

Equipment: Bectronkc Balance Manufacturer:  METTLER TOLEDO

Model: XSRRUSOU Resolution:  0.00001

Serlal Ho.: C0S071872

Copacity: 220 p
Date of Calibration: 2 Apit 2024

9700001 g

1D Mo UAEWAODI2/2853

Page 20f &

[ smbient 45 = 05 °C Relative Humidity:

85 25 %

Place of Caltbration: Laboratory, UNTTED AMALYST AND ENGINEERING CONSULTANT CO., LTD.

Condition of EQuipment: Good Condilon
lition is f Calibration;

1. Calibration Method: NPT Method W-MA-ODL  In-Hause Method based on LIKAS Lab 14 : 2019

2. Reference Standards:

Beference Standard  Model  SeriaiNo  Lalibrated By  Cerlificate No.  Due Date

Srandard Wegh Oass E2 1mg to 200g B505567572 TCS M23040535 B April 2024
Instrument Modet Serfal No. Cerificate No,  DueDate

Therma-Hygro Metar 0uH1 NFLETH 016/23 Qualny Rebom QR24-0343 9 Fabruary 2026

2. This pertification s traceable o 51 UNTT

4. This certificate was certilied cnly for the instzument we cokorted.

S. This result of calibration was found accurate a5 shown on date and place of cafibration anty.
Calibrption Results:

1. Repeatability of Reading:

Nominal Valve { g | | Standard Deviatian of Reading
40 | 0.0000052
[ 00000063
100 0.000048
200 0,000053

Le)

2, Off-Center Error:
Amassof 100 g wes placed and maved to various position on pan.
The balance reading obuaired is given in the tsble.

o &

1|:|3|
C o e g il g e

5 {Maxtrvm Differenee]

100.0002 | 100.0001 | 100.0002 | 99.9999 = 100.0001 | 100.00DL

{9

F-CS-012 Revision: 01 Data: 20-04-55
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Calibration Report

Certificate No.: 2402283-001-01
Equlpment: Electron«: Balance:
Model: X5R2050U Resolution:  0.000019/0.0001 g
Sarial No.: CO0371872 1D No.: UAEWAO.DI2/2563
Capacity: 220 g
Date of Calibration; 2 i 2024 Pags Jof4
Lalibration Results;  (Continued)
Calibration Range:  0-809
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

Menufacturer:  METTLER TOLEDO

Hominal vakie Sandand Vaive Average Readig Correcion Uncertainly | Coverage Fadtor
(| | a1 L. ] L

unicod 0,000000 0.00000 0.00000 0.0000088 200
0.001 0.001003 opmo1 | oom 0.0000091 2,00
. 0.005 0.005003 0.00499 1 0.00001 0.0000053 2.00
D01 ©.010003 0.01000 0.00000 0o0Do09L 200
005 .045995 0.05000 0.00000 0.0000038 200
| 01 0100011 010000 0.00001 0000011 | 200
] i 05 0.500015 0.50001 0.00001 0.000014 2.00
L 1000003 L0002 000002 0.00016 200
2 2000023 2.0000) I 0.00001 0000017 2.00
L s L sp00017 50002 | 000000 | 0000020 20

|- n 10.000003 10.00000 0.00001 oooozs | 2m |
20 20000035 2000002 i 00000 £.000037 200
3 30 B0 30.00003 | ooo01 0.000052 Y]

50 $0.000024 50.00004 ! -0.00001 0.000068 | 200 I

0 000088 0.00005 |__comoz 0.00011 |

F-CS-012 Revision: D1 Dale: 20-04-65
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Calibration Report

iy,

'Y,

BARNF

Certificate No.: 2402283-001-01
Equipment: Electron Batance Manufacturer:  METTLER TOLEDG
Model: XSRI0SDU Resolution:  0.00001 ¢/ 0.0001

Serial No.: C009071872
Capacity: 220 ¢
Date of Calibration: 2 Al 2024

1D No.i UAEWAO.D:2/1563

Pagedofd

Calibration Results:  (Continued)

Calibration Rauges  61-2009

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

| Nominal valus Sandard Value average Reading Carrecton Uncensinty | Coverage Factor
| L 1 o_ £l 12 3 ) £

] 2000010 90,0000 0.0001 2.00015 _ 200
1 100.00006 100.0000 0.0001 0.60015 2.00
o 110.00007 110.0001 0.0000 0.00017 200
120 120.000079 120.0000 0.0001 0.00018 200
130 13000010 130.0000. 9.0001 000039 200
0 14000014 1400000 03001 o0 | 20
150 1S0.00009 150.0001 0.0000 I 0.00020 2,00
150 160.90030 1600601 o0 | oowon 200
m 17000012 120.0001 | ogom 1 0.00023 200

L 200 | wmavre 200,000 00002 | ooos | 300
The reported y was based on iny multiplied by a coverage factor ¥ , providing &

leved of confidence of sppranimately 35 %.

womevorees BN cvrer oo
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F-CS5-012 Revision: 01 Date: 20-04-E5

CrosiLab

Frecn logight to Otizerm

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides faclery recommended service far your analylical
systems to assure relidble operation and the accursey of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preveniive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation.

Note: While non-current production AA instrument and or accessory models are not covered
specificatly in this document it can be used as a basic reference.

For more information about Agilert Technologies services please visit our web site using the
following URL  hitp://www.agilent.conv/en-us/services

Infroduction

Customer Information

Customers should provide all necessary operating supplies upon request of {he engineer.

N =

A customer representative should be available to the engineer while performing the prevenive
maintenance procedures.

3 Any parts, not included in the Parts Lists section of this document, are not part of the
ded i service, nor are they included in the price of this

service,

IS

If & syslern requires the use of extra or special procedures andfor parts for the maintenance
service, then these must be ordered separalely and charged as a repair, which may incur
additiona) costs.

Revision: 10.00, lasued: Novernbor 2021

© Aghont Technologles, Inc. 2021

{;‘:- Agilent

wnenslimugy




CrossLab

From it 9 ot

Instrument Preventive Maintenance Checklist

important Customer Web Links

» For ion about Agifent T ies services, please visit our website using the
lullmvmg URL: hitp//www agilent.corn/en- lab-i vices/service-
repair

® To access Agifent University, visit http:/ /www.agilent.com/crosstab/university/ to learn about
training options, which include onling, classroom and onsite delivery.
Atraining specialist can work directly with you to help determine your best options.

o A useful Agilent Resource Center web page is availsble, which includes short videos on

maintenance, quick lisls of consumabtes for new instruments, and other valuable information.
Check out the Page here: hitps:// agilent. /en

# Need technical support, FAQs, supplies? — visit our Support Home page at
http://wwew.agllent.com/search/support

@ Gel answers. Share insights. Build eonnemlons
Jaoin the Agifent Ct ity at hitps:// agilent. 'welcome

Service Engineer's Responsibilities

e Contact the customer and ensure that all necessary supplies are availeble before the
prevenlive maintenance visit.

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

» Only select those pages that relate to the systsm or maodule being serviced.
= Complete emply fields with the relevant information
= Comgplele the relevant checkboxes in the checklist using either a X" or tick mark *«".

» Check "Section not applicable” check boxes to Indicate services/tasks not delivered, as
appropriate.

+ Complete the Preventive Maintenance service in the order of the tasks listed.

Complate the Service Review section 1ogether with the customer.

Complete the fields for page numbers at the foot of cach sclected page
» Complete the tatal number of pages field in the Service Completion section

» Askthe customer to sign the Service Completion section including the customer’s and your
signature.

This informatian is subject to change without notice.

Revidon 10,00, Issued: Novermber 2022

+ Agient Teehnologies, e 2070

CréssLab

Fran e 1 e

It amcat draver 2 Manbarance Ches
lrslegmer, Lhaintenance
System Information

L3 Chech v boxif aninstrarieat conliguraton e o7 13 actached instead af corapletng the
1kl

Instrument System Name and ID

Instrument System Skeand  UNVTED kST AND ENGINGERWE ConSultant. / 2nd Lab
Loeatlon "

Listthe Serial Numbers of each
Component

1 G ¥ A 7 316 000N

List System Component Preduct Numbers

e pera‘mr' and Indial perfoneance thecks

- Agilent

neslaunugy wnnsluaugy
Agileat Agilent
CrossLab et e 1 Mintanos Chahli: CrossLab W g S s CHMETE
Foaim b Frez bt o Dk b
] Sample Introduction and Atomization

FLAME SYSTEM section
Q st nor apifcahis
Flectronic components
Qe

p BTN T eonfiguriticn Jata i SYu

Q Conmpn ly vehanes asng ne SVD Power Supply diagnostic.
W e vl freen: Cosvbrm PRG frxquen v 1..eqt the: SYD RBG frequency
diagnostic.
Mechanical components
& v ktw Lunx S AL ST

seads {utneat o e,

B Run sV L L
& Manochromator drive
o Slitdrive
Larnp selector
O ABA Wi
Optics components
I chos il saterelop
V(3. patfen i Mono Wavelength Corection.
4!&‘ 3vD and perfor. Siit Calibration,
s VO awild parfori- Grating Squareness Diagnostic,
(X Use 2VD & w v iarm Zero Order Offset/Mono Correction,
@ e <1 e prsfonm Wavelength Repeatabilty.

ﬂ Phy iealiy insacel selucted HE lanps (postome to supgly per trir choicel s e ssure
ol larg. Advise custamer {lanps sre shovding proiszion degradation due

& 3l moter diivas over the dull range of ther ravek:

ol surfages aze czan = Cleano o ~as requied.
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D/Inspect the burner interlock plate to ensure that the interlock pin is secure and correct far
the burner type.

G Clean the burner slot with a clean white card.
Check the uniformity of the slot widih.
@ Clean the burner if required.
Change the burner o-ring.
@ Clean the nehulizer, spray chamber and liquid tsap.
Erchanue all o-rings and seals in the nebulizer, nebulizer Block and spray chamber.
EX Check that the pressure rellef bung releases readily.
[ Change o-rings an the fuel and oxidant delivery barbs
ZrLeave the liquid trap EMPTY and verify the flame will not ignite in this state.
& Refil iquid trap and check that overfill drains freely into the drain/waste tube.

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

theck and clean the igniter electrede

Ga i and nterl

& Pressure test for leaks
2 Leak test gashox internal componenis and connections
Q/Check safety interlock status ang operation using the SVD interlock monitoring diagnostic.

rfa ol

mgnite a flame.

E/Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.

Eromimize the instrument ready to perform Cu sensitivity test.

?reale a manual method to perform a Basic Cu ABS test - "Final Performance Testing "
Ry

un a PM completed sensitivity test for a 5 ppm copper sampla and record the resultsin
the AA PM Parfarmance test resuits and measurements table.

: Agilent
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Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section
& Segtion not applicable
Electronic components
O Review and confimn instrument configuratlon data in SVD
O confirm power supply voltages using the SVD Power Supply diagnostic.
Mechanical components
O Run BVD tests to exercise alt motor drlves over the full range of their fravel:

Q Monochromator drive
O Siit drive
u Lamp selector

Optics components

€ Check that external optical surfaces are clean — Clean or replace as required.
O Use SVD and perform Mono Wavelength Correction.

O Use SVD and perform Sit Calibration.

O wse SVD and perform Grating Squareness Dlagnostic.

O uUse SVD and perform Zero Order Offset/Mono Comection.

O Use SVD and perform Wavelength Repeatability.

O Physically inspect selecled HC tamps {customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradatian due
10age.

O Inspect the GTA gas hoses and ions for leaks.

O Pressure test for gas leaks

O 1f the cooler system is accessible (stand-alone) check for correct operation and
coolant/water leve! - this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

U inspect the GTA workhead water hoses and connections for leaks.

1 Check alt graphite P

Revision' 10,00, Issved. Novernber 2021

and replace if Y.

& alient Techaologies, Inc. 2021

enmsluruny

Agitart
Cro SSLab Instrument Preventive Maintenance Checkist
Fom N 1 Ovotme

D Tube
Q Electrodes
a shroud
03 Check and clean the end windows on the workhead.

O Check safety interlack operation.
Iyt E
O optimize the instrument ready to perform Cu sensitivity test.
QO Run the sensitivity test for 8 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Fumace systems

D/;‘eclion NOT Applicable
Q check condition of the PSD capillary - replace if necessary

O Check condition and aperation of PSD syringe - ensure it does not have air locks and
bubbles.

O Change PSD rinse botile c-ring.
O Check and clean the rinse vessel.

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

O Ensure that the waste vessel is suitable for use wilh the furnace system.
@ el " (SIPS)
chﬁon NOT Applicable
B Re-torque screws securing the hubs, presser arms and pump rotors.
0 Adjust each roller so that it ratales freely
Q) Wipe clean the pump rotar rollers and pump bands with e dry clean cloth.
@ Ensure thal the presser arms and the surfaces near the pump are free from dirt and spills.

O Remove the pump module rear cover and check for the incursion of liguids and any signs of
corrasion.

O Re-torque the nuts that fasten the motar mounting plates 1o the chassis.
3 Check clips securing the diluents holder and reptace if necessary.
O bisconnext, clean T-piece, and reassemble the tubing using the following steps.

Revlsicn 10,00, Issued: November 2021

& Agike: Techologies, Ins. 2021 ; -
- Agtlent

wnmslumugy
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Instrument Preventive Maintenance Checklist

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

O Place the T-piece in an utt ke bath ining strong 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

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

0 Rinse with distilled water through alf of the infets in the reverse direction to nommal sample
flow.

QO Reassemble

ion

[2"Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance.
The following maintenance requirements are suggested to maintain the performance of the
aulosampler.
[ Cleaning the spill tray, rack location mal, end frames and chassis accessaries with a damp
soft cloth and diluted mild detergent.
O Cleaning the autosampler cover panels with domestic window cleaner.

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

3 check the X- axis. Theta- axis and Z- axis FFC cables for eracks, Incorrect positioning,
damaged edge or damaged connectors.

NOTE: The autosampler requires no extra lubrication throughont its }ifetime.
For further details refer to the SPS 4 service manual G8410-90050.

@ample preparstion system (SPS 3) accessory

lﬁcﬁm NOT Applicable

[ Cheek the »-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterloration and belt tension.

O Check belt tensions - adjust if required

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

O Check the auto-sampler ability 10 find tube positions - Calibrate if required.

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

Rewsion: 10.00, Issued. November 20121

& Agien; Imehinologios, Ine. 2021

wnenslumugu
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[ENR TR

v . VGA (ydrid )
E/Secn'un NOT Applicable

[ Inspect VGA gas supply hose.

Instrument Preventive Maintenance Checkdist

Q Inspect/replace VGA pump tubing.

C1 Check low gas pressure interlock selting— adjust it required

£} Check precision orifice gas flow setting - adjust if required.

T check gas regulator pressure ta 46 psi (325 kPa) - adjust if required.

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

LRirAA lamp accessory (extemnal)

E(Secllon NOT Applicable
0O Check the condition of the power cable.

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

Restore System

If you have aftered the customer's instrumentation during the course of PM, restore ta the
criginal status to allow the custarner to conduct their normal activities (e.g. reload the
customer's method.)

Guidance

IF the PM service is perfarmed prior o a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout,

Renvisiosy 10,00, Issucd. Novernbes 2021

£ Apiznt Techixlogies, Inc, 2021

Agilent
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Insrrument Preventiee Matonance Gheakbat
STgnatiac Fage

Service Review

e

ﬂ, Remoie Ui Frovt olive K aindeneince sertze 323ty n the custaine 's records/loghoss.

h yvail b eporia/prinie Fall sl o B0 fecurnentation.

a Ldatert

21 1ErIMEanT Maintenance Counters as appropriate

Affx the PR slicker 12 the sysiem of instrument agbaok Saser on the Customer's reqaest

6 Camplete the Serace Engneer Cearments suution i e are additional comma

Zwmw e o, et teplaesc, and test 10t chito med with the Sustoner,
1§ tha instromeit firravare was apdated,

Cnginger's Commenta e ar il e

eerd the deiails of the change in the Service
sty, in the custorner's IQ iecarde

CroSSLab
rossi.a (et Brevenn, 8 Maatanance Creshlist

Frin Pt 9 Shama

AA consumable and parts list table

ProductModst M eppied or =
Pact Desorlption | | whee vard Concumatse | PSTmentTYP J
Test Sofution - Cs Sppm |
el Sof 6610030100 | 5055140240280 | PMsuphed | oo
Test Solulion- Blanksolulon | 51907001 | 5055140240280 | PMsupplied | Common
Coppet, 1000 ugmi, 100m1 515908279 5055140 240 280 Ir Cemmon
K, Mk 7 Oings. 2queous. (1, e, =
oty ([ 6910093400 ) | 50555 140240 280 Pasuppied | Lo
Orgaric Kit 9910023500 | 9055140240280 | PMsuppled | Flame
‘Wite Nebulizer Cleanng 0910024700 | 5055140240280 | consumaple | Flame

Tubing-Capillary Std Nebs 9210024800 50 S5 140 240 280 consumable Flare

Capillary Tube H.vac Neb (3)
(orgames only)

£0 €6 140 240 %
9910011000 £0 45140240 280 consumabky Flame

Test Results
Glass impact beads (S/pk) | 9970025700 | 50 551402402680 consumabie | Flame
Teflon impact beads (S/PK): [ gg700
torganics 53300 | 50 55140 240 280 consunwble
Test Description {organics orily) Fiame
Bumer clesring s1rip (100/pk} | 9910053900 | 50 55 140240 280 consumable | Flame
Flame optics PMT Galn test
Windoss UV sitiea - round "
4 201 50 55 110 240 260 PM supplied
Fot copper et 374 8 nm, 4 mA, 0.5 nm giit width [ <55% L 4hop {right <t3e) 010062600 sopp! Comman
Frame performaces 165t with § ppm cupper 6ample zr::ﬁ;ﬂ: (‘ﬂ;“"g;ﬁ) 2010082500 | 5055140240280 FMuppled | g
Air jacelvtene, rixing pakdke removed Abs value » 0.8 | Q. 740V p-
| 1 Vad adhes ve window (round) | 4916012700 [ 5055140240280 PMsupplied | Common
Al ccetylene, mixing paddie installed. 10 repticates | RSD <10 | 057 &p =y » ]
ad adhesive window
Deuterlum fumace uplics PMT Gain test {rectangular) 4510012800 | 5055 140240280 PMsupolied | cormmon
For copper at 324.8 nm, 4mA, 0.5 nm sit width <55% | W Etectrode kit {1t} D2) 6310003400 | GTAI20 PMsupplied | Funisce
Deuterivm f testwil b copp! Buom) Shroud {D2) 6310003100 | GTAI20 PM ppplied Furnace
LSS }
Frecision %RSD | sae% l R Zeeman electrode kit (101} | 6310003500 | GTA120 PHA supplied Fumase
Abe value [~u1s | WA Zeaman shroud 6310003600 | GTAT20 PMsupplied | Fumase
Zeernan 25ppb copper sample (327.4 nm) Oing PSD rinse bettle 910025900 PSDI20 PM supptied Fumace
Precinion %RSD 240% Wk
== T T For el:ngmeers who only service AA instruments 5190-8279 can be used as a cheaper
| alternative for 6610030100.
MSRY % h . " P
L 2 - i Items classified as PM supplied in the above table are included in the standard PM
Those classified as ble should be provided by the or charged to the
customer if supplied by the Agllent service engineer.
v ! e eand e 10
P o S U BRI | -
-5 Agilent  Agilent
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CrOSSLab Tirstrument £amentive bantzrancs Ch SVD Res u lts Report
b Pagewstere VARIAN

Service Enginesr Comments {(optional)

Service Enginwer: Worawit T.

Contact Detalls:

Instrument Configuration

Configuration:

Service Completion

Serlal Number: MY13166001
Instrument Model: Varian AA140/240/280
Flame Instrument: True

Furnace Instrument: Trie
Zeaman Prasent; False
Internal Zeeman: False

Internal UlirAA: Faise

Turret Type: Automatic
Number Of Lamps: 4
Mono Type: Automatic
Gasbox Type: V" Gas Box
Auto Burner AdJuster: Falsa
Malns Frequency: 50
Firmware Version: 2.11

Optics Type: Double Beam P

D2 BG Correction Fitted: True
Boot Block Version: 1.0¢

itiplier Type:
PWB Verslon: 45

EEPROM Data:
Instrument Run Hours: 62608.832
Zero Wavelength Offset: 30.148
Mono Correction: 0.765

Flame Hours: 29802418

D2 Run Hours: 49138.000
D2 Serial Number: not set!
02 Ingtall Data: 111970

D2 Original intensity: 1.000

D2 Last Intenslity: 475.000

- 69%11!“_5_ Date servire aomplaied _ 24 Jan u"!f_?%

Service request aurmbar
Agilent signature _Worowiy T Customer sgnature ""&vc\ e.
Yo rumbes of poges i dogument 19

T dH

Agilent

eneslsimuny

Fraquency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 50.00
Averaga Fraquency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 §0.00
Result:
Report Genersted At: 172472024 10:19:18 AM 1 svgn-mkumu

wnshilunugy




Power Supply:

Averaging Perlod: 30.0

Beam Balance:

Datapoint Count: 20 Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 2 Lamp Alignment: EEEIERTIN
Lowaer Limit (V) Actual (V) Upper Limit (V) Resuit:
12.00V Rail 10.80 1249 1320 ‘X' Lamp Screw 'Y’ Lamp Screw
I = X "
-12.00V Rail 1320 4180 -10.80 Ter Sempe Pesk
5.00V Rail 450 505 550 S
310,00V Rail 279.00 32000 341.00 Passed ‘I"‘
-
| i
|
‘ X Lamp Screw Result: Y Lamp Screw Result: [EETTr M
Grating Squareness:
Lamp Element(s): Copper
Lamp Turret Posliion: 3
Lamp CurrentimA): 4.00
Shit Width(nm): 0.5
1st Order Wavalength(nm): 324.60
Lamp Alignment: IEZGEEEN
Lower Limit{nm)  Actual {(nm) Upper Limit (nm)  Resuit:
Zero Order .10 000 0.10
First Order 32445 32478 22515
Second Order 649.23 84952 649.97
Report Gararated As: 12412024 10:11:18.4M 2 SV Fomds “"”" Roport Genarated A /24/2024 10:11:18 AN 3 SV Resuts Repert g
enanslunugu wnmslunugy
Wavelength Repeatability:
Lamp Used: Copper Lamp Current(mA): 4 Wavelength Drive:
Peak Used(nm): 324.750 Slit Width(nm): 0.2 m
Connected to Socket: 3 Slit Holght: Nosmal
Slit Drive:
Lamp Alignment:
Lower Limit{nm}) 324768 324,888 Upper Limit(nm) = =
{Approash from Zero Order) (Approsch trom end) Turret Drive:
Sample 1; 324828 Sample 2: 324828
Sample 3: 324.828 Sample 4: 324823 " i
e juster Drive:
Sample 5: s24.823 Sample 6: 324823 Auto Burner Adj
Sample 7: 324,623 Sample B: 324.823
Mean: 324.825 Standard Deviation: 0.002 Signal Processing Linearity:

Result:

Report Genersted At:  124/2024 10:11:13 AM 4 Resuls Re)

LanEsluAugu

Calculate Mode; New Cak Mode

Lower Limit Actual Upper Limit Result:

S0 1 261 207
st 156 165 91
52 n 206 332
s3 474 s07 579
s4 825 218 1008 | Passed |
85 1435 1528 1764

56 2438 2769 3052

s7 4347 4762 5313

Interlocks:
Burner Fltted: Flame Detect:
N20 Burner Fitted: GCU Active: ITITE

Flame Shield Closed:

Oxidant Pressure: BUELIF]
Gas Control Fltted:

Pressure Retease Bung Fitted: Oxidant Changeover: TN
Liquid Trap Fitted: Ignition:
Report Genersted Al 1/24/2024 10:11:18 AM 5 SVD Resulis REM

wneslumugy




Auto Lamp Recognition:

Lamp 1: Uncoded Lamp/Not Connectsd Lamp 5: Not Supposted

Sequential by ime report 112412029 11:46 AM SpectrAA
Lamp 2: 87 - Silver/Cadmium/Lead/Zinc{UItrAA) (AgiCLamp 6:INot Supported Page 101
Lamp 3: 14- Copper (Cu) Lamp 7: Not Supported Anaiyat
] . Oute Started 112472024 1129 AM GMT: 12472024 4:30 AM
Lamp 4: Uncoded Lamp/Not Cannectsd Lamp B: Not Supported bk bl 0B
Resut: INZEECTNN ome
Muthods @
Computer name  CESKTORRSUFRS
. Sorll Humbar: MY 13180601
GTA Temperature Monitoring:
Not Performed Whethod: Oy ()
Sanph D Conc gl KRSD Mean AbY —
= GLZeo 000 550 00008
Notes: Faadings
PM 24 Jan 2024 o000 o000z (1 12472024
STANDARD 1 5.000 [EA
Signatures: Roadings
07274 07516 07458 12412024
Abs _Linoss -Cal Sat1
Lowd - R Do wiy vt "
Dele Worawit T. Dste
040
020
000
1000 2000 atos 550
Curgl
Quve Fi. = Linear
Craracteriic Gonc = D.OZB gL
v = 10000
Caiculsiad Conc = 0.000 5000
Fapkiunls = D000 D.000
Abis =0.14833 x C+0.00028 =
Sample 001 4,083 [1%5 07401
Readings
0.7484 07399 orus \2AR24
Report Gonarsted AL: 12472024 10:11:18 AM 5 SVD Fasules mm .
wenmsliaugy wnnsluaiuge
Sequential by time report 12412024 11:50 AM SpactrAA
Page 10of1
Anabyat UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.
Dato Started 12472024 11:47 AN GMT: 242024 447 AM
iorksheat Cu 5 FPM Precasion
Comment
Mothods o
Computer name
SoralWumbar:  MY13160001
Method: Cu (Fame) Automatic Mercury Analyzer
Sargke D Exp Abs %FSD_Mom Ats
GirRrecialon 0723 us  om
Readirgs Model RA-4500
o721 0nss orze LEC omme 07260
07201 wnn 0728 0T 1242024
Abs _CuPracision Preventive Maintenance Report
079
080
040 |
T Serial No. 17780278
.00 . )
oo 50 100 150 208
Tan Soft version Ver 2.0.7
ROM version Ver 2.0.1
Date 03 July 2024
P?[xd\H‘ h- ok j
PM by :
{ Pradit M. )
/,‘:})Yv
Approved by
{ Kitichai S. )

lﬂm‘ﬂl;ﬂ'l'l.lﬂll

e
=
v Tasiendl

) puivrrti S

§ Coax Group Corporation Ltd.
1131/62,64,325-331 Makornchaisti road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand

Tel. 02-2435263, 02-6682436 Fax. 02-2437386 .
ianmsluatyny




Inspection result

ITEM STANDARD RESULT JUDGE

1. Self Check 1.1 Heating PASS oK
1.2 Coaling PASS oK
13 leak PASS oK
14 Optical system PASS oK
15 Drift PASS oK

2. Analytical curve inspection{AREA}
2.1 No Pretreatment (Low Conc.) Correlation coefficient 09999 oK

{r)2 0ss90

3. Repeatability{AREA)

31 No Pretreatment 100pph, n=3 1. 9980 ppb

2. 10184 ppb

3. 10122 ppb

Counter
| | s
Mesamrt Cort asrmacesn __cew |
Merany Esban o imauraboat 0 e Oew
Lo Ackes Waea{O00R) N1 00 Led
Wrmingmr iy Usoge Tow(2 0008 Oy 4O e I
sia Puing lubef7500 nSdnza 07 864 Qo
Hestra lomg T SOnteqze-ren Cea

2 oepnees
73 g0y
vy gRiony

6 hoaHR00
R

oeociaren o |
trtiagecron O
i
D02 T Qs
Divetseroh _Dow
e Gow |
omegucry _un |

CV.< 5% 1.15% oK
4. Blank Below 1.0 {AREA)} 0.1002 oK
. .
wnaslunaugy enemslumuny
Title : Preventive Maintenznce RA~4500 en:17780278
Date 1 2024-07-09
Name : Coax Group
Mamo : Calibration Curve 0-10ny
Galib
1 Eiemewn
=5.0080000CE-02 -
- 2 3
05:00] ~> 30.3degC[02:29])
0= 43)
6L /min)
ig:4. 00V, Ref:4.02\)
1 - =0.0000179 = 0. 0000240}
4567801001
STD{ne]
No. STD SVOL  ovoL  DvoL sTD AREA MEAS Dev Note
Mo fppb) | [my | fml)  fmy g oM gl | 4
i | |100.m0 0000 5000 5000 0000 0.0846 00265 -
2 | 100000 0025 5000 5000 2500 33464 252% 1.2
3 |1oamo 0050 5000 5000 5000 64170 48863 23
4 |1oo.wo 0075 5000 5000 7.500 9.8647 1582 04
5 |1oo.ouo 0.100__ 5000 . 5.000 - 10.000 13.i132 100253 03 I
0.05:
ot)
3 oay |
200z
Dﬁl:
000
1 2 3 4 5
s . -
SvOL VoL DvOL AREA MEAS CONC
Ho. | NAME - ml  [m] (ol {ON] | ] g/ tote
1| 100ppb 0050 5000 5000 65380 49798 2060
2 ||00ppb Q050 5000 5000 6.6348 50918 101.84
N 0050 5000 5000 66446 50610 10122
tilistics
No. | NAME TRY | AV D [«
| ) bl |
1| 1peb 3 100,887 1.15660 1.15
- ' - .
wnaslumunu wnenslueunu

HPPON INS TRUMENTS CORFORATION

Il MFPONINSTRUMENTS CORFORATION




DQE Services Co.Lud.
1 DQE ;iServices 32 Soi Ladprao-Wengkin 55, Ladprac-Wanghin Rd., Ladrmao, Ladpro, Bangkok 10230
Phme - +66 (012 538 2054, Emait : dqeservicesinforggmail.com

eC.RaL T 028
CARATON a8

Title : Preventiva Maintenance RA-4500 sn:17780278
Date : 2024-07-09
Neme : Coax Group
Memo : Blank
pe EA |
oL | CvOL | DvOL AREA MEAS | CONC
Mo MME ea im0 g | oM | | een | Nete
1 ! Blank D 0.1002 0.0385
00008

wonamslamaugu

NFPON INGTRUMENTS CORFORATION

CERTIFICATE OF CALIBRATION

Certlficate No.:  SP24-001

Customer:s United Analyst and Enginecring Consultant Co.,Ltd. (Head Office)

Page 10f §

Location ef calibration :  Laboratory 213

: UV-Vis Sp
Manufacturer !  Hitachi
Maodel : U-2900
Serial No.:  21E22-009
IDNo.: UAE.WAT.051/72564
Received Date : 4 January 2024
Calibration Date ¢ 4 Janusry 2024
Issne Date : 5 January 2024

Condition lustrament :  Good

Calibrated by : N s

{Mr.Tanawot Rittidach )

Approved by :

Technical Masager
The calitmation realt is spplled oaly 10 dhe st calibrated kom and was

Address : 3 Soi Udomsuk 41, Sukh it Road, k, P gkok 10260

o5 e

{ Ms. Chonlhicha Sengngern )
Crstily Manager

VI labumiry w .

2 Seovioes Co, Ltd,

Ioborary. This Y ather fion

el

FM-706.02 RDY 1112030

DQE Services Co, L.
I
DQ_E Services 3250 Ladprac-Wanghin 5. Ludprao-Wanghin d, Ladprao, Ladprao, Bangkol. 10230

Phoue ; +66 (012 518 2054, Luail : deeservicesinfixgigma:l.com MACTULTS a2y

REPORT OF CALIBRATION

Certificate No. 1 SP24-001 Page 2of$5
Environment Condition : Ambicnt Temperature 25+ 5 ¢
Relative humidity 55+20 %RH

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

Certified Reference Materisls :

Materiel Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobanes Standard sct 25757 115638 25 October 2025
Wavelength Standand set 25806 115657 25 October 2025
Wavclength Standard set 25758 115665 25 October 2025

Traceability : This certification is ble to the | | Systern of Unit at National -

Institute of Standards and Technology (NIST) through Starna Seientific Limited
Spectral Band Width of UUC ¢ 1.5 nm.
Scan Speed of UUC: 200 nn/min
Scan Iatervel of UUC : 0.1 nm.
Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

wnansluemuny

IM-RBL2 ROE UIbAR)

DQE Services Co.Ltd.
FDQé Seryicag 1250 Lalme-Waghin 55, Ladpran-Wunghin Rd., Ladprso, Ladprao, Bangkok 10230
Phune : +66 {0)2 538 2054, Email ; daeseryinesinfodgmailoom a3
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3of 5
Calibration Results : Without adjustment
Photometric Accurucy @
‘Wavelenzth CRMs Values UUC Reading Correcilon Uncertalnty Coverage factor
{om. | (Abs) {Abs) (Abs) {Abs) &
0.0000 0.000 0.0000 00028 200
420 0.5780 0.575 0.0030 0.0031 200
1.0484 1045 0.0034 0.0029 200
2.1876 2.192 -0.0044 0.0080 2.00
0.0000 0.000 0.0000 0.0028 200
0.5595 0.558 0.0015 0.0034 200
o 1.023¢ 1.023 0.0009 0.0035 2,00
2.1230 2.125 -0.0020 0.0079 2,00
0.0000 0.000 0.0000 0.0028 2.00
55 0.5230 0.520 0.0030 0.0030 2.00
0.9633 0.961 0.0023 0.0029 200
1.9753 1,975 0.0000 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5181 0.516 0.0021 0.0031 2.00
3461 1.0002 0.997 0.0032 0.0033 2,00
1.9373 1.993 0.0043 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
0 1.0803 1079 0.0013 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 0558 0.0011 0.0031 2.00
s 10518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 200

— RIS LIPTTOR
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DQE Services Cortd: DQE Servioes Cal4d.
(DOE gorvicas 2 SO LmmoWangin 55, Ladprso Wanghin R Ladprt, Ladprao, Bunghek 10230 )D&E Servies 5L ersn s Ladprac-Wanghin Ra., Ladpreo, Ladprao, Banghok 10230
Phone : +66 (012 538 2084, Emsil : dqcscrviecsinfoi@gmail.com P S— Phons ¢ 66072 538 2084, Emsil : dqeservicsinfaégmailoom mcoum
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 4 of 5 Certificate No. : SP24-001 Page Sof5
Photometrie Aceuracy : ‘Wavelength Accuracy @
CHMs Values | UUC Reading Correction ‘Uncertalnty Covesage factor
Wavelength CRMs Values UUC Reading Correction Usncertalnty Coverage factor p (am) (o) (om) M
mm.} am.) ey} Ll
[am.) {Abs) (Abs} {Abs} (Abs) & 24172 2412 0.52 0.18 2.00
- 00000 0.000 0.0000 0.0050 2.00 7045 190 045 018 200
0.7469 0.743 0.0039 0.0057 2.00 . 1574 0l o8 200
257 0.0000 0.000 0.0000 0.0050 2.00 - 318 5% o6 200
0.3674 0.862 0.0054 0.0059 2.00 236093 3606 o 018 200
. 0.0000 0.000 0.0000 0.0050 2.00 41850 4184 0.19 018 200
0.2919 0289 0.0029 0.0051 2.00 24594 44538 0.14 0.18 200
350 0.0000 0.000 0.0000 0.0050 2.00 453.66 4534 036 018 2.00
= 0.6430 0.641 0.0020 0.0055 2.00 460.02 459.8 02 0.8 200
536,59 5364 0.19 018 2.00
63798 6380 002 0.18 200
83138 4312 018 0.18 200
amn50 4725 0.00 018 200
51347 3134 007 0.13 200
528.88 528.9 202 018 2.00
57317 s34 023 018 2.00
58535 5852 015 020 2.00
63440 684.4 0.00 0.18 200
740.72 741.0 -0.28 020 2.00
74855 748.8 025 018 2.00
807.03 807.1 007 0.8 2.00
&79.28 8795 0.2 0.18 200
Remark © - UUC =it Under Colinmtion
~NA= Nl“ Avaishle
v Higtle by the .
which
wwnenslununy ! et TSl i
n o of Cortificne- nmstumuny
FM-708-02 RO) V112025 FM-T0S42 D1 1315302 )
' ) PinAAcle 900F Preventive Mal (PM)
_ Company Name: United Analyst and Engineering Consultant Co. LTD.
Perk'nFEo!ﬂTB?u: Address ] 41 Sukumvhit R, Phra Khanong, Bangkok 10260
Serial Number: PFES20031902 PM Number: | 20f2
Customer Name . Telephone
el K Yainda prisir 0955560045
0:"’""."'5"":.::’* K Chayenan s'm::“ WO-02787550
. = % Next PN Dug
G . Date PM Performed: $4-Ma, , 14-Nov-2024
PinAAcle 900F o — oo
i > - - Standsard Labor Hours to Complete PM : S hours
. a e ~ ~ T
Preventive Maintenance Report
[ Part Number Relesse Publication Data »
I 03370145 Rev.9 A January 2018 PerkinE!mer’
Scope
The purpose of this PM s to ensure the continued i of the Y
‘Tl senv
PeridnElmer.

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

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date:  14-May-2024

mnms'l:imuqu

General nstructions:

The customer must provide the engineer operationat data 10 demonstrate recent lnstrument perfarmance pror t0

startingthe PM.

Always check with the customer before making any changes that may affect the customer's analysis or calibration,
e,

The campleted document shoukd be slgned by an authorized PerkinElmer and customer reprasentative and left with
the customer,
Ip

Copyright Informatian
This document contains proprietary Informetion hat ks protecled by copyright. All rights are reserved.
No part of this publlzation may be reproduced in any form whatsoever or transiated Into any language without the
prior, written permission of Perkinglmer, Inc.

©2013 PerkinEimer, Inc.

Trademaria

Registered names, Trademarks, etc. used in this document, sven when not speciiically marked as such, are protected
by law. PerkinElmer is 3 registered trademark of PerkinElmer, Inc. All other trademarks pnd registered trademarks
ot owned by , Inc. o i thelr g

Except a5 specifically set forth In its kerms and canditions of sale, ParkinEimer makas na Warranty of wny kind
with regard to this documanz, Including, but not Bmited to, the impliad werrantie: of merchantability and

fitness for a particular purpose,

PerkinEtmer shall not ba lable for Incidental or consaquential damages In connection with the furnlshing or ww of

this document.

| Pinaacte 500F Preventive Maimsnance Report (PM) Page 1 of7 |
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Component List Additional Tools Required for PM
Part Number
Description Qua Serial &
Component / Specific Model Serlal® Configuration Notes (I appiicable) pti ntity
PinAACIe000F PFBS20031902 SynglstixV .40.1.1935 N1013000 0.2 Neutral density fitter 1 101NG0BS015
Flas100(New tnstalf) 100524040501 N1013002 1.0A Newtra density fitter 1 10TNGUBR01S
03030997 System 2 EDL Driver 1 03030997
N3050605 AsSystem 2 EDL 1 15148
N3050121 CuLumina HCL 1 060419-030180
Parts Lists N3050109 Ba Luming HOL 1 061219-020041
N3050139 K Lumina HEL 1 030819-010130
Parts |
incluclad with the M N3050152 N Lumira HCL 1 052715-020020
Part Number (if
applicable) Deseription Quantity
80501696 Fan Filers A
N3160156 O-Ring Kits for Sampling Introduction { Stainless Steels Nebulizer) [N/A
NI160I5T O-Ring Kits for Sampling Introduction [ PlasticNebulizer)  [N/A
N9S301714 Replacement Acetylene Filter Cartridge N/A
THOO1022 Replacement Air Filter Cartridge Lz
PM
Part Numbar Expired Date
(¢ apbcable) sepiien Qualtty | BatcLoc® | E ey
N9300183 1000 mg/L Copper Standard AR 27-33C0UN1 Apr 2025
Additiona) Reagents and Standards Required for PM [Customer Support Sohution]
Part Number (i Expiration
on 2
sppiicable) Descriptl Quantity Batch/fLot
NIA DI Water 250 ml. AR AR
N/A 0.5% HNOy 250 ml. AR AR
|PinAAc1c 900F Brevertive Mainienance Report @M) Page20f7 | [Pinaacte 500 Preventive Mainianance Report (PM) Page30f7 |
' '
wnaslumuny tengTlumun
. 7. Ha Cheek:
Procedure Checklist me Inttock
Descriptian: Check to ensure that all safety interlocks are dosed.
tre(v') s b lated,
Parameter Spaciication Test Results Fass/Fall
1. General: P p A Passed
L} §$L‘.:'m'i" ‘nstrument performence with the customer and document any recent [ NG Faron correctly shus dawn_ || Aciive. Pessad
) Inspect the customer log baok and make any appropriate PM antries, ilizer ALfCyH; Active Passed
) Perform geners! inspectian of system for cleantiness, P P S = Acive Passed
2. PClnstrumem Software: Ar AirfCH; v Active Passed
B} Instrument Software user files/databssas archived, packed, and/or deleted as needed. Choasing Ni
, l, ing Nitrous Owide as the oxidant o
Bumer Hesd Sensor voukd iggar aninterlock shuts down | \*0Y° Passed
3. Mechanial:
P) Inspect and cdlean all fans and filters. Replace fiiters (f recessary B. After PM Performance tests:
W Inspect all gas (ines for leaks and/or wear. Replace if needed.
) Clean axterior of the instrument, 8.1 Detector Unearity with Barium
4 ::‘mﬁ:';::' head, bumer chamber, and nebulizer. Clean W needed as stated In the Description: Ensures that the detector is linear in the Visible Range.
P4 Chetk burner head dimensions with the fester gauge as stated in the Hardware Gulde in the Specificati Cartificate Valua R
Maintenance chapter section an cleaning the burner head and checking sloth width. 2l #t 553.6 nm (Abs.) [ Pasy/rad
Replace if out of specification
1 Check the condition of the end eap, burner head, and nebulizer O-rings. Replace f necessary. LUANDHer ] s fom Cert 00985 10143 JFssced
P Check the draln system far signs of wear. Replace worn or damaged parts. 0.2 AND Filter 4 5% from Cart. 0.1936 0.1966 Passed
4] v check for proper tions when igniting the Alr-C2H2 and N20-C2H2 flames
(if spplicable). 8.2 Basaline Noise at 1.0 Absorbance with Barium
4. Electrial: Description: Ensures that a high absorbance will not produce excessive noise.

] tnspect PC baards. Clean Hf necessary.

4] My check and external cable

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

1 Run Disgnesties Test within the Advanced function of the Spectrometer page. Check the
results In the service log folder in the Spectrametar BM Log Viewer.

5. Optics:
#) Inspect and clean the sample compartment windows, if needed.
P . Clean or replace if »
6. Gasses:
¥4 Verify that tothe are within the pressure and purity

specifications faund In the PinAAcle 300 Serles Pre-installation Checklist SDB.
P Vertfy that the acetylene fifter and air filter element Is dry. Replace if necessary.

| Pinaacte 900F Preventive Maintensnce Report (BM) Page4of7 |
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Parmmeter Spacification Results Pass/Fall
Sundard Devistion i 0002 Passod
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Spedfication Rasuits Pass/Fall
Standard Deviation 50001 00002 Passed

[ PinAActe 200P Preventive Maintezanoe Repors (M)

Payge 50f7 I
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8.4 Dy Background Compensation with Copper

Verifies ability
Paremetar Specification Results PassfFall
Standard Daviation so00i0 00001 Passed
8.5 AA-BG Baseline Nokse with Copper

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

Parameter Specification Results. Pass/Fail
Standard Devistion s 0,002 Passad
8.6 AA-8G Baseline Noise with Arsenic
Ensures that does not prodi sive noise st a low
wavelength.
Paramneter Specification Results Pass/Fall
Standard Deviation £0.005 00022 Passed
8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard,

Results {Abs) Pass/Fall

5 mg/L Sensithvity SS Neb {If applicable) >0.250 Abs, N/A Not Applicable
2 mg/L Sensitivlty H5 Meb (I appicabie) #0250 Abs. 08005 |Passed
10, Review:
1 Review with the custemer PM work performed.
& Review with th th
# Discuss customer have on hand.
] Attach PM sticker.
| PinAAcle 900 Preventive Maintenance Report (PM), Page6of7 |
.
wenas AR

Additional Comments
Additional Commants Regarding ths PM
Review
The, g
been completed.
This PinAdcie S00F Passes Pl Foils ) the
Review of Preventive Maintenance:
Autharized PerkinElmer Representative: Date:
k 14-May-2024
Authorized Customer Represantativels, Date:
VARG e
ID-MMNE- £

| PinAAcle 500F Preventive Mafutensnce Repart (PM) Pagc 7 of 7 |
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TECHNOLOGY PROMOTION ASSOCGIATION (THAILAND-JAPAN)
co 3 Y CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN FDAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0~2717-3000-29 FAX 0-2713-0484

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Ysi

Model : pH100A

Serlal No. : JC02729

ID No. © UAE EFM.195/2561(ENV.pH.04/61)
Conditicn As-Recelved: Used Item

Received Date : 27 August 2024

Calibration Date : 28 August 2024

Referanca: 2408-0882WSC-1

Submitted by : United Analyst and Engineering Consultant Co.,Ltd,
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Amblent Temperature :
Relative Humidity :
Callbration Procedure :

(25 + 2.5) °C
(50 £ 15) %

in - house method :

- CP-CHS5 by direct measurement with DC voltage
standard and diract measurement with

certified reference material (CRM}

- CP-CHB8 by comparison with temperature standard

Calibrated by : Warakom Lerngagtrakul

Approved by :

Approved Signatory
( ) Unnopphol Harachai
{ ) Ponpan Palpim
(V) Saithlp Meangmal
Issue Date : 29 August 2024
The arefora probabllity of approximatsly 85%

“This ceriificats may not b reproduced cther then In tull, axcent with tha prior writtan
Approval of the head of Carporats Servicer 3 : Equipment Cafibration 3nd Testing Services.

emorka JNPE E-5 B T
'.-1-* 30 ":‘E.t Yo\tang mid
b 005 tetl Byficy gepfion)
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Cert.No.: 24CH1070 CortNo: 24CH1070

Page.: 20of3 Page.: 30f3
Co on of this calibration reault Calibration Results
1. Refarence Standard Instrument Functi pH Moasurement
Instsument Serial No. )D No. Cort. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7)@,t0)
1)0ocument Frocess Celibrator 43160066 130RCD92 24E1320 22 Apr 2025
2)Ref. Standerd Thermometer 2188080 130RC044 2311216 10 Oct 2024 Unit Under Standard pH Actual pH | Actsal mV | Uncertainly of | Covarage
- This Certication is traceable to S1 Throught Technology Promotion Association (Thailand - Japan) Calibration Buffer Solution | - Reading R:‘\:;‘“ PH "“;;"'""" ":“"
2. Cortified Refarence Materials  :The meesurement results are tracesable 1o Sl through Hach Lenge GmbH LI pH Electiode 4.006 401 173 0.0090 205
Dautscha Akkraditierungsstelle, Accredited No.D-RM-15184-01-00 S/N - 231018SIAB05377 6.999 7.00 -1 0.0084 2.00
: The measuromant results are traceable to S through CPA chem Ld., 6.989 700 -1 0.0085 200
ANSI-ASQ Nationel Acoraditation Boerd, Acoredited No. AR-1835 9.997 10.00 -176 0.0092 200
Function :
Buffer Solution Manufacturer Lot No, Exp. date (*) Witheut adjustment
PH 4.006 Hach Lenge GmbH C03146 23 Fab 2026 This squil was with Probe,
pH 6,998 Hach Lenge GmbH C03145 28 Feb 2026 - Model : N
pH 2.997 CPA chem 970853 25 Apr 2026 - Serial No. : 23101851A805377
3. This certficate is valid only o the item calibrated on date and place of calibration. Dipoaicn of prebg
- Length : 110 mm.
Callbration Results - Diameler : 12 mm
Function : mV Measurement - Immersion Depth @ 100 mm
Performing standard curve by Document Process Galibrator at pH (6.7)7,10) —
Calibration Standard vuc Error Uncertainty of | Coverage
Nomina! | Standard Uncertainty of Coverage Point Tamperatura Reading measuremant factor
a Actual Reading
Unit Under Value | Voltage Mezsurement factor (°c) (*c) ("c) (*c) (£°c) k
Input (amv) x
pH mv mv pH 200 20.002 201 0.098 0.13 2.00
pH Meter 400 177.48 177 4.0t 0.58 2.00 250 25.003 251 0.097 0.13 200
SIN.: JC02729 7.00 0.00 0 7.00 0.58 2.00 45.0 45.002 45.0 -0.002 0.13 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00 The reported uncertainty of measurement was based on a standeard uncerteinty multiplied by a coverage

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

~olo~
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICEB 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANELIAMG BANGKOK 10250 " NS
TEL.O-2717-8000-29 FAX.0-2713-3484 CALISRATION 8534
Equlpmant : Incubator Cert No.: 24TMB47
Condltion As-Recelved :  Used ltam Page: 20f3
Refersnce : 2404-00030C-6
Procedure Used :-
Cel‘tlﬁcata of ca“bration Cert. No.: 24TMB47 Calibration were conducted using calibration procedure CP-OTO02 based on TLAS G-20 according o direct
Page: 10f3 maasuremant method with Data ion which with Resi T Detector { RTD ).
The lemperature scale used weas based on ITS-90.
Condition of this result of calibration
Equipment : Incubator 1. Referance standard Instrument:-
Instrument SerlalMo.  Cert. No. Tracaabla Dua Dats
Manufacturer : Binder 1} Data Acquisition MY48023832  23LM122 TRA 26 Jul 2024
2. This certificate 13 valtd cnly to the item calibrated on date and place of callbration.
Model : KB 400 E8 3. This certification is traceable to the Intemational System of Unit.
Remuark : TPA : Technology Promation Association { Thailand - Japan }
Sarfal No. : 0200006015535 Resultof Callbration = () Without Adjustment
Function of UUC* : Temperature Source
IDNo. : UAE MIC.018/2564 Fresh alr satting : L
Submitted by : United Analyst and Engineering Consultant Co..Ltd. e ——
3 Sof Udomsuk 41, Sukhumvit Raad, ‘f: .
Bangchak, Phrakhanong,
Bangkok 10260 S ]
ety Ref. Std.
Location : Mictoblology Laboratory (302) 3 Postbon: | 1 o
H " 2
Recalved Order : 01 Apri 2024 g 9 1 20AERTD-01
a vz 2 20-16RTD-02
Callbration Date : 01 April 2024 Twi-sr o 2 20-16RTD03
Ambisnt Temparaturs : (26x10)°C 202 7'b 7 2516RTD-04
Relative Humidity : (50+30)% — a 5 22-18RTD-05
Calibrated by : Man Pattanapongpalboon ] 20-18RTD-08
7 20-18RTD-07
$W Prebe installation Detalls : Dimensdan of Chamber : ] 22-16RTD-08
Approvedhy : ; az 10 om . b lE 9 (rel) | 22-16RTD-09
Approved Signatory b= 10 em we 065 m
( ) Ponpan Paipim c= 18 em H= 12 m
(V) Suwit Imjal Capecity= 037 m

() Kunchit Promprat

Issue Date © 7 April 2024
The Uncertainties are for a probability of &%
“than in prior wittien
Approval of

wenaslaimun wnanslimuny




Equipment : Incubator Cart. No.: 24TMB47
Condition As-Receivad : Used Item Page: 3¢f3
Refarancs : 2404-00030C-8
Result of Callbratlon :- {*) Without Adjustmant
Function of UUC* : Temparature Scurce
Frash air setting : Close
Cellbration | UUC* | UUC* Overall
Point Satting | Reading stablitty Variati Factor
(°C) {*Ci | (*C) {£°C) (*Cc) (°cy L3
5.0 35.0 35.0 0.035 0.19 0.2 2
Callbration {°C)
Polint Position
(c) 1 2 | 3 [ a5 [ 6 | 71 | 8 [sfeti| tsc)
350 | 35000 | 35.022 | 34.841 | 34.851 | 35.027 | 36011 | 35.023 | 35.028 | 95007 | 0.0

Average* : The everage of 30 values in each pesition.

Temperature stabllity : One-half of the greatest i difte of at any one sensor.
“Femperature uniformity ; The maximum difference of measurad temperatures at any sensors and the measured
temperature at the mference location which are obaarvad at the sams time or at as close an observation time as
possible to the pattsmn or wilhin the chamber under steady-state conditions.
Overall Variation ; Tha Difference of the i and minimum
UuC* : Unit Undar Callbration

Note : The reported uncertainty of measurement was Included stabllity and excluded uniformity .

The reported uncerdainty of measurement was based on & standard uncerteinty multiplied by 2 coverage
factor k, providing a lavel of confidence of approximetely S5 %.

-odo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD SO1 18, SUANLUANG, SUANLUANG BANGKDK 10250

TEL.D-2717-3000-28 FAX.0-2713-9484
Certificate of Calibration Cort.No: 24CH1070
Page.: 10f3

Equipment ; pH Meter
Manufacturer ; Ysi
Model : pPH100A
Serial No. : Jooz729
ID No. : UAE.EFM.195/2561(ENV.pH.04/61)
Condition Ae-Received: Used Item
Recelved Date : 27 August 2024
Callbralion Date : 28 August 2024
Reference : 2408-0882WSC-1
Submitted by = Uriited Analyst and Engineering Censultant Co.,Ltd.

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

Ambient Temperature : (25 + 2.5) °C
Retative Humidity : (50  15)%
Calibration Procedure : In - house method :
- CP-CHS5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)
- CP-CH8 by comparisen with temperature standard

Calibrated hy : Warakom Lemgagtrakul

Approved by :
Approved Signatory

( ) Unnopphel Harachal

{ ) Ponpan Palpim
(V) Salthip Meangmal
lssue Date : 29 August 2024

The Us Inties are for a of 5%

This osriificats may Aot bo reproduced other than i full, cxcept with tha prion wiitian
Approval of the head of Corporate Sarvioes 3 : Equipmen Catbration and Testing Services.

oo
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CertNo.: 24CH1070

Page. 2df3
Condition of this calibration result
1. Reference Standard Instrument
Instrument SerialNo. IDNo.  Ceit. No. Due Date
1)Document Process Calibrator 43160066 130RC092  24E1320 22 Apr 2025
2)Ref. Standard Thermomater 2188080 130RC044 2311246 10 Oct 2024

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

2. Certified Reference Materials  :The measurement results ere tracesble to S through Hach Lenge GmbH Lt
Deutsche Akkreditisrungssialle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable fo 51 through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Acoredited No. AR-1835

Buffor Solution Manufacturer Lot Ne. Exp. date
pH 4.006 Hach Lenge GmbH C03146 23 Feb 2026
pH 6,999 Hach Lange GmbH C03145 28 Feb 2026
pH 9.867 CPA chem 970853 25 Apr 2025

3. This certificats is valid only to the item calibrated cn date and place of calibration.

Calibration Results
Function : mY Measurement
standard curve hy Process atpH (4,7){7,10)
Nominal | Standard Actual Roading Uncartainty of Coverage
Unit Under Value | Voltage Measurement faetor
Calibration Input (amV) x
pH mV mvV pH
pH Mater 4.00 177.48 177 4.01 058 2.00
SN, JCo2729 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 058 2.00
1000 -177.48 =177 10.01 0.58 2.00




Cerl.No.:: 24CH1070
Paga: 30f3
Calibsation Reaults
Function : pH Measursment
Parforming thras 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
) @ L]
pH Elacirode 4.006 4.0t 173 0.0090 205
[S/N.: 231018SIAB05377 6.999 7.00 -1 0.0084 200
6.999 700 -1 0.0085 200
9997 10.00 -176 0.0082 2.00
Eunetion : Tomperature Maasuremant
{*) Without adjustment
This equi was with Proba;
- Model : -
- Serial No. : 231018S1A605377
Dimension of probe
- Length : 110 mm.
- Diamater 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncartainty of | Coverage
Point Temperature Reading measurement factor
{*C} (*c) c) (°c) (£°¢) K
200 20.002 201 0.098 0.13 200
250 25003 251 0.087 0.3 200
45.0 45.002 450 -0.002 0.13 2.00

The reported uncertainty of measurement was basad on a standard uncertainty multiplisd by a coverage

factor k, providing a lavei of confidence of approximately 85 %.

-o0o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND~JAPAN)

CORPORATE SERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 50! 18, SUANLUANG, SUANLUANG BANGKDK 10250 Stk
TEL.0-2717-3000-20 FAX.0-2719-9484 CASRATION s000

Certificate of Calibration  Seito: 2wz

Page.: 1of3
Equipmant : Elactronie Balance
Manufacturer : Metiler Toledo
Model : AB204-S/FACT
Serlal No. : 1128361010
ID No. : UAE.WAS 002/2652
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Bangkok 10260
Location : Balance Room {108)
Recolved order : 11 May 2024
Calibraton Date ; 11 May 2024
Ambient Temparature : 15°Ct0 40°C
Relativa Humidity : 30%t0 90 %
Calibrated by : Khit Ruttanaprapachal
e
Approved hy : ﬁ v )‘
Approved Signatory
{ ) Penpan Paipim
{ ) Suwit Imjal
(/) Kunchit Promprat
Issue Data : 15 May 2024
The are fora of 85%

Thi corticats may ot be regraguced other than n fuk, ceocg! with ¢ prior writien
Approva ot te head of foes 3: EquipT i g

[nstruments

1) Standard Weight Set (E2)
2. This certificate Is valid enly to tha item calibrated on date and place of cafibration.
3. This result of calibration was mada an requested at the point apscified by customer.
4. This certificate is nof certifiad for any commerdal transaction.
5. This certification is tracaabie to the Intarnztional Systsm of Unit.
Result of catibration ( ) Without Adjustment (* ) After Adjustment by Intemal Cakibration

Modal
15884

according to direct measurement method against standard weight.
Condition of tf
1. Referenca standard instruments:-

Sarlal No. 1D No.
24053 TCRCO07

Range capacity : 0 g to 220 g Resoluton 0.0001
Befars Adjustment :
Balance Measurament
Applied Weight Reading Correction Uncertainty
(g} (g} (9) {#mg)
100 100.0000 0.0000 0.19
200 200.0006 -0,0006 0.30
After Adjustment :
. Determination of the standard {n=10)
Applied Welght Standard Deviation
(9) of Reading (g}
100 0.00007
200 0.00005

Tast raport No.
MM-0013-24

Dus date
25 Jan 2028
Coverage

Eactor
(k}
2.03

2

neslATURY

.
wnaslumunu
Equipment ; Electronic Balance CertNa.: 24MM292 Equipment : Electronic Batance Cert.No.: 24MM292
Condition As-Received :  Used ltem Page: 20f 3 Conditlon As-Received:  Used ltem Pags: 3of 3
Raference : 2405-01860C-1 Referenca : 2405-01660C-1
Procadure used :- Result of callbration
Calibration were using in-house CP-0OBD' basad on UKAS LAB 14 2. Effact of off gentur loading

A mass of 100 g was placed to various position on the pan.
The weighing machine reading emor obtained is given i the table

Maximum differance between

Position 1 Position 2 Posilion 3 Postilon 4 FPosition 5 off-center and cantral loading
(g) {g) (=} (g} (@) (9)
«0.0004 -0.0004 -0.0003 -0.0003 -0.0C04 0.0001
3. Raparture from nominal value
Balanca Measurement Coverage
Applied Welght Raading Corraction Uncertainty Factor
(gl {g) (o) {tmg) (k)
Unload 0.0000 2.0000 Q.15 213
0.01 0.0700 0.0000 0.15 243
0.05 0.0500 0.0000 0.15 213
0.1 0.1C00 0.0000 Q.15 213
05 0.5000 0.6000 015 213
1 1.0000 0.0000 0.15 213
10 10.0000 0.5000 0.15 n
50 49.9999 +0.0001 047 206
100 99.0909 +0.0001 019 203
150 149.9568 +0.0002 0.28 2
200 199.9880 +0.0010 .30 2

The reported uncartainty of measuremant was basad on a stardard uncertainty multipied by & coverage
factor k, providing a level of confidence of approximately 5 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES %052y

3344 PATTANAKARN ROAD 501 1§, SUANLUAND, SUANLUANG BANOKOK 10250 "

&
Y

e
NSCTILTISI7AS

TEL.0-2717-3000-29  FAX.0-2719-M484 CALIIRATION 9008 Equipment : Hot AIr Dven
Condition As-Received :  Used ftem
Reference : 2404-00040C-3
Procedure Used :-
Gert. No.: 24TM5E9 Cellbration ware using CP-OT02 based on TLAS 6-20 according to direct
2 s . Page: 10f3 N .
Certificate of Calibration measurement method with Data which with Dateetor (RTD )
and Thermocouple Type T.
The tempesature scale used was based on [TS-60.
Equlpment : Hol Air Oven Condition of this result of calibration
1. Refersnce standard instrument:-
Manufacturer : Memmer Instrument Serlal No. Cert. No. Traceable Due Date
1) Dala Acquisition MY57013711  23LM115 TPA 11 Jul 2024
Model : UF 65 2. This certificate is valid only to the item calibratad an dale and place of calibration.
3. This certification is fraceable to the Intamational System of Unil.
Serial No. ¢ B212.041% Remark : TPA : Technology Promalion Association { Thailand - Japan )
Result of Callbration :- { “) Without Adjustment
IDNo. : UAE.WAO.005/2556 Function of UUC* = Temperature Sourca
Fresh plr setting : Closs during
Submitted by : United Analyst and Engineering Consultant Co. Ltd. - = Finlshad
3 Sal Udomsuk 41, Sukhumvit Road, Temp. { °C } 27 26
Bangchak, Phrakhanong, - T RELHumid. { % ) 47 48
Bangkok 10260 ‘/7| w2 /ﬁ |AC Supply { Voit ) 221 220
Location : Lab Floor 2 9 3
2 batd Ref, Std. ID No.: @
Recolved Ordar : 01 April 2024 M 3 H: ) 8 i Point
Callbration Date : 01 - 02 April 2024 : ) (12010 180)
Amblent Temperature : (26£10)°C pr i W Pasttionz) (1u)°c
Relative Humidity : (50230)% = 'D/’/}: “r T | 21-467C01 | 22.16RTD-21
Calibrated by : Krisda Malse W 4 2 21-187C-02 | 18RTD-212
3 21-18TC-03 | 1BRTD-2/3
4 21-18TC-04 | 18RTD-24
Approved by : 4 Probe Detalls : D of G : & ZEISTC BSHSISHTD:2S
Approved Signatory a= 50 em - 050  m 8 21-18TC-06 | 1BRTD-2/6
PR b= 50 am - 080 m 7 | atercor | teRTD2Y
() Suwt Imjat e= 50 om - 075 m 8 | 21-18TC-08 | 18RTD-218
() Kunchit Promprat Capacity = 030 m# 9rel) | 21-18TC-08 | 18RTD-2%9
lssug Date : 5 Apnil 2024
The Uncertainties are for a of app 95%
‘ o cber o Gl cuceph with o .- ﬂ
Appiosal of the bead of Corponate Servives 3 : Equipment Celibralon ond Tesing s;mm
enaslimun wonansliauR
A 008506 a1209738

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN) %
8 CALIBRATION AND SERVICEE %,y
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLLIANG BRNGKOK 10250 whar”  FCA el
TEL.Q-2717-3000-20 FAX.0-2719-6484 CALmRATION 003

Equipment : Hot Alr Oven Cart. No.: 24TM589
Condition As-Recelved : Used ltem Page: 3of3
Reference : 2404-00040C-3
Rasult of Catibration :- (*} Without Adjustment . il Cert. Nu.: 24TM847
Functlon of UUC* : Temperature Source cenlflcate Of callbratlon Page: 1af3
Fresh alr setting : Close
Calibration| Uuc* | uuct Overall

Point | Setting | Reading stability Factor Equipment : Incubater

(°¢) | (°C)| (°c) (£°C} (°c) (¢ k
| 1040 | 1040 | 1040 0,032 047 0.84 z Manufacturer : Binder

1200 | 1200 | 1200 012 | 072 13 | 2

1800 | 1800 | 1800 |  0.13 12 15 | 2 Model : KB 400 E6

Ti {°c)

Point Fosltion Sarfal No.: 20200000015535

(*c) 1 2 3 4 5 3 7 8 | o(et)| (£C)

104.0  1104.464 | 103.847 | 104.226 | 104.232| 104.106| 103.691 | 104275 104.127 | 104.013 042 IDNa. @ UAE.MIC.018/2564

120.0  1120.486|120.080| 120.635) 120.666 110.531 [ 119.844 | 120.364 | 120.144 | 120.158 14

1B0.0  |180.574|179.760| 180.285| 180.870| 176.504 | 179.780| 180.287 | 178.961| 176.802 14 Submitted by : United Analyst and Englneering Consullant Co, Ltd.

3 Sol Udomsuk 41, Sukhumvit Road,

Average* : The average of 30 values In each posltion.
Bangchak, Phrakhanang,

Temperatura stabllity : One-half of the greatest meximum differenca of measured temperature at any one sensar.

:The diffe of Bt any sensors end the measured Bangkok 10260
temperature at the reference location which are cbserved at the same time or at as close an observation time as Location : Microbiology Laboratary (302)
possibls to the pattemn or ity within the chamber under steady-state wndluons
Overall Variation : The Difference of the maximum and minimum . Reetvel ghchl : 01 April 2024
UUC* : Unit Under Calibration Calibration Date : 01 Aprll 202;4
Note ; The reporied uncartainty of measurement was included stabilily and excluded uniformity , Amblent Temporature : (26110} °C
Relative Hunddlity : (50£30)%
The reported uncertalnty of measurement was based on a standard uncertainty mulliplied by a coverage
factor k, providing a level of confidenca of approximately 85 %. Callbrated by : Man Pattanapongpaiboon
Approved by : 5
Approved Signatory
{ ) Ponpan Palpim
(V) Suwit Imjal
{ ) Kunchit Promprat
lasue Dato ; 7 April 2024
The fora of 5%
‘This certificate Wnﬂhl‘mmmlﬂm“.MWMIpﬂﬂm

Approwel of tha head of

&

tonastumuny wenenslunauny
4120973




Egqulpment : Incubstor Cert. No.: 24TM647

Condition As-Recelved @ Used ltem Page: 2013
Raference : 2404-00030C-6
Procedure Used :-

Calibration were using

CP-0T02 based on TLAS G-20 according to direct

measursmant mathod with Data which with Detector { RTD ).
The lemperature scale used was based on IT5-90.

Condition of this resutt of calibration

1. Refsrence standard Instrument:-

Instrument Serial No. Cert. No. Traceahla Due Date
1) Data Acquisition MY40023932  23LM122 TPA 26 Jul 2024

2 Thia certificata [s valid only to the item calibrated on date and placa of calibration.
3. This cestificetion Is traceable to the Intemationat System of Unit.

Remark : TPA : Technolagy Promotien Association { Thalland - Japan }
Resuh of Calibration:- () Without Adjustmant

Equipment : Incubader Cart. No.: 24TMB47
Conditlon As-Recalved : Used Item Page: 30f3
Referance : 2404-00030C-8
Result of Calibration ;- (*) Withaut Adjustmant
Function of UUC* : Temparature Source
Frash air setting : Closa
Calibration| yuc* | uuce Overall
Point Setting | Reading stabllity Variatlon| Factar
(‘¢) 1 (Cy| i) (2°C) {"C) {C}) .1
35.0 35.0 35.0 0.035 0.18 0.22 2
(C)
Point Position
("G) 1 | 2 [ 37 a ] 85T 6 [ 7 1 8 o)) (+c)
95.0 | 35,000 | 35.022 | 34.841 | 34.851 | 35.027 | 35.011 | 35.023 | 35.028 | 35007 | 0.3

Function of UUC* : Temperature Source Average* : The average of 30 values in each position.
Fresh alr satting : Close Environment during calibration Temperature stability : One-haf of the greatest i of at any one sensor.
Beginning Finished :The i i of @t any sensors and the measured
24 24 temperatura at the refersnce location which are cbserved at the same time or at as close an observation time as
54 57 possible to ine the pattern ar within the chamber under sleady-stale conditions.
221 223 Qverall Variation ; The Diffsrence of the maximum and minimum measured tempsretures throughout observation.
UUC® : Unit Under Calibration
Position Ref. Std. Note @ The reported uncertainty of measurement was includsd stability and exciudsd uniformity .
H 3 20_:2::;_01— Tha reported uncertalnty of measurement was based on a standard uncertalnty multiplied by a coverage
] factor &, providing a level of confidence of approximataty 95 %.
2 20-16RTD-02 preecr i
3 20-16RTD-03 oto-
4 23-16RTD-D4
6 22-18RTD-05
8 20-18RTD-06
== 2018RTD-07
Prebe installation Detaits : Dimension of Chamber : 5 22-16RTD-08
P I T 1 9(ref) | 22-16RTD08
b= 10 om W= 085 m
= 10 om H= 12 m
Capacity = 037
. '
wnansiumaun naslumun
|
A TECBNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
{ AR CORPORATE SERVICES 3 : BQUIPMENT CALIBRATION AND TESTING SERVICES |
@ 534/3 PATTANAKARN ROAD SOI 18. SUANLUANG, SUANLUANG BANGKOK 10250 CortNo.: 24TWag
TEL. 0-2717-3000 FAX. 0-2719-5484 Page:2of2

CartNa.: 24TW3d

Page.: ¥ of 2
Certificate of Testing
Equipmant : DO Mater
Manufscturer : YSI
Model : 5100
Serlal No. : 11B 101883
ID Ne.: UAE.WAOD.00472554
Received Date @ 20 February 2024
Test Date : 21 February 2024
Reference : 2402-0629D8C-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Sangkok 10260

L 4 : (25x5)°C
Humidity (50 20)%
Tast Procadure : In - houss method : CP-CHO

by Comperison Techniquo wilh Azide Modification Mathod

Tested by : Walalak Sirithean
Approved by : &‘ﬂ"
Appraved Signatory

{ ) Pormihippa Tameyakul
{ ) Unnopphol Harachal
(/] saithip Meangmai

Issua Date ¢ 22 Februsry 2024

lan mﬂu'muqu

Condition of this rezull of calibmtion

1. Refesence Standard Instruments :
This certification Is traceabla lo tha |ntematianal System of Uit through the refarence atandards
laboratery of Industrial Calibration Center, Technclogy Promotion Association {Thailand-Japan).

Instruments Serlal No. 10 No. Centlificats No. Dus Dats
1. Burette - 130BLM0 23061172 22 Mar 2025
2, Balance 14233821 110RCO01 23MM405 16 July 2024
2. Standard Material -
Materia) Manufactursr Lot.No, Assay
Sodium Thissulfate panizhydrate Merck AM1763218 100.2%
Reault :  Dissolved Oxygen Meter Adjustment With Alr 100 %

Dissolved Oxygen Probe No.: 228100126

Titration Method DO Motor
(Azide Modification Method) Reading Stendard Deviztlon
(mg/L) (mgn) fa—
am 819 0.0055

This report wes certified only for the instrument we tested it is allowable to uss for study
Intend to use for advertising and referral purposa is prohibited.This report may not be reproduced
other in fullwithout wiitten spproval of the laboratory
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Faundation for indusimial Develspment Natianal Food hsfitue

v e Fad Irdushial Lsborstory Sevice Cenier AT TG 0285
Calibration Certificate
Certificate No.: 2402263-001-01
Cllent name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Seoi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 10f4
Equipment: Electronic Batance
Manufacturer; METTLER TOLEDO
Model: XSR205DU
Serial No.: €009071872
ID Na.: UAE.WA0.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 aprit 2024

Calibrated by mreswut Prapawuttiong  Approved by /
Scientist {Mr.Pheraphat Tuanjit )
Manager, Division of Colibration Laboratory

Date of Issue: 9 Aprit 2024 Responsible for the Technical Management Team

The srefora of 95%

This Certificate Is issuad In accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme

wmd\ has assessed the measurement capability of the laboratory and its traceability t recognizedt national standards and to the
s of realized 2t the iing national standards laboratory. This certificate may not be reproduced other

lhan in full except wnlh Uhe prior writken approval of the National Food Institute,

F-CS-009 Revision: 01 Date: 20-D4-65
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Fourdation for ndusial Developrment Nafionial Food inefiure
ey i Food Incusmal Laborarory Service Center

Calibration Report

Certificate No.: 2402283-001-01
Equipmant: Electronic Bakanoe Manufacturer:  METTLER TOLEDO
Model: XSR20SDU Resolution;  9.00001 g/ 0.0001 g

Beris! Nu.: C009071872
Capacity: 220 g
Date of Callbratlon: 2 agnil 2024

1D No.t UAEWAD.012/2563

MBE-TIRLTIS 17023
CALIBRATION 0081

Page 2014

[: Amblent 245 : 05 °C Reltive Humdty:  47.5 25 %

Place of Calibration: Laboratory, UNETED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Condition of Equipment: Good Condition

Condition of This Results of Calibration:

1. Calibration Method: NFI Method W-MA0L  In-House Method based on UKAS Lab 14 : 2019

2. Reference Stancards:

Reference Standard  Model  SerdalNe.  Calibmated By Certlficate No.  Due Date

Scandard Weight Cres £2 Imgtn200g  BEOSSETS72 s M23040535 8 Apni 2024
trument Model Serial No.  Calibrated By  Certificate No.  Due Date
Thermo Hygra Meter &08-H1 NFLBTH 616723 Quaity Reborn QR24-0343  February 2025
3 This certification is traceable ko St 1WIT
4. This for the Instrument
5. This resutt of caliiration was found accurate s showm on dte and pis
1, Repeatability of Reading:
Nominatvalue | 3} | Sandard Devistion of Reating (9)

0 . - ooo000%2

) 0.0000063

100 0.0000%

200 0.000053

2. Off-Center Error:
Amassol 100 g was placed and moved to various oasition on pan.
The balance readlag obiaird Is given in the ble.

2,
& o
1 2 E] 4 ‘[; s 6 (Medmum Drerence)
9 )1( 9 g 2109 21C g 31C o) {9 )
100.0002 | 1000001 | 1000002 | 90.9999 | 100 0001 | 100.0001 0.0003

F-C5-012 Revision: D1 Date: 20-0465
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Fourdation for incusinal Development Natona Food instnute
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et M".':’f Food Industrisl Lsborstary Sevics Cerver BRORATION Rt
- 1
Calibration Report
Certificate No.: 2402283-001-01
Equipment: ‘Electronic Galance Manyfacturer:  METTLER TOLEDO
Model: XSRZDSOU Resclution:  0.00001 9 /0.0001 ¢
Serial Ho.: CO09071872 1D No.: UAE WAD.012/2563
Copacity: 220 g
Date of Calibrati 2 4orif 2024 Pazed ofd
Calibration Resulty:  (Continued)
Calibration Range: 0-80g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.60001 g )
Nominal Value Sandarg value hverage Readiny Correction Uncerinty | Coverage Factor
1561 B £a:) L2 W] Le 21 . &
Unioad 0.000000 0.00000 0.00000 00000088 | 200
| oao ! 0.001003 000101 -0.00001 00000091 200
b 0005 | 0005003 000453 000001 0.0000094 2.00
001 ] 0010003 001000 000000 0.0000091 20
005 ] 0049996 0.05000 0.00000 0.0000098 200
01 | 0.200011 0.10000 0.00001 0.000011 200
2s | esm0m6 0.50001 0.00001 0.000014 200
1 1000003 | 100002 _|___-0o0002 0.000016 200
2 2000073 2.00001 0.00001 0.000017 200
5.000017 i 5.00002 0.00000 0000020 200
1 10.000009 ! 10.00000 2.00001 0.000026 200
-] 0000031 | 2000002 00001 0.000037 200
k] 30000040 3000003 000001 0000052 200
50 50.000038 50.00004 000001 0.000068 200
80 £0.000066 80.00005 0.00002 0.00011 200

FC5-012 Revision: 01 Date: 20-04-65
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Foundation for Indushial Developent Nafional Food nsfite A

oo e Food Indusmel Laborarory Senvze Cenver

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electronic Ralance Manufacturer:  METTLER TOLEDO
Model: XSR205SDU Resolution: 000003 g/ 0.0001 g
Serisk No.: C00S071872 10 No.: UAEWADD1Z2561
Copacity: 220 o

Date of Calibration: 2 Apit 2024 Pagedof4
Latibration Resylts;  (Continued)
Calibration Range:  B1-200g
Calibration Adjustment: Internat Calibration
3. Departure from Nominal Value: {(Range: B1 - 200 g ; Resolulion: 6.00019)
Hominal Value Standand Value Average Reading Gorection Uncertainty [ Caverage Factor
I (W [} (-] U T I S_—
» 000010 90.0000 0.0001 oopors | 2o
100 10000006 100.0000 . ooeot 200015 200
fit] 11000007 1100001 . Dooe o007 | 200
120 | 10go00s | 1200000 | 00001 | 90001 | 200 |
130 T 1300000 _0.0001 0.00019 200
0 130.00014 1400000 l 0.0001 o.00020 2%
150 150.00009 150.0001 0.0000 0.00020 2%
160 160.00010 160.0001 0.0600 000022 200 |
m [ 17000012 1200001 00000 200023 200
200 200.00016 200.0000 00002 | 0.00028 2,
based on 2 standard y mukiphed by rage foctor & , providing &

The ceported ity
evel of canfidence ef approximaley 95 %.

F-CS-012 Revision; 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNTTED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Paguiotd
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
ID No.: URE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Recelpt: 2 April 2024

Date of Calibration: 2 aprl 2024

Calibrated by wr, PP by / Vi,

Sclentist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Responsitle for the Technical Management Team

Data of Issus:  Agril 2024

The unc are for ility of 5%

This Certificate is wssued in accordance with the condilions of accreditation granted by the Thai Laboratory Actreditation Scheme

which has assessad the measurement capability of the labcratary aad its traceability to recognized national standards and to the
realized at the ling naticnal standards (abaratory. This certiicate may not be reproduced other

then in full except with the pror written approval of the National Fond Institute.

F-C5-00% Rewsion: 01 Dawe: 20-04-65
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Batance Manufacturer:  METTLER TOLEDO
Model: XSR2050U Resolution:  0.00001 9 /€.0001
Serial Now: (210685394 1D No.s UAEWAD.D10/2565
Capacity: 220 g
Date of Calibration: 2 apil 2024 Page2ofd
Environment Condition: Ambient Tempersture: 245 = 05 °C  Relstiveiunidity; 475 2 25 %
Place of Calibration: Laboratory, UNTTED ANALYST AND ENGINEERING CONSULTANT CD,, LTD,
Condition of Equipment: Good Condition
Congition of This Results of Calibeation;

1. Caltbration Method:
2. Referenae Standards”

Reference Standard ~ Modal Serlal No.  Calibrated By  Certificate No.  Que Date

NFI Method W-MA001

In-House Methed B2sed Of UKAS Lab 14 : 2019

Sondad Weight s E2 Imgta200g  B505567572 s M2NA053S 8 April 2024
Instrument Model Gerial No,  Calibrated By  Cenificate No.  DueDate
Thenmo-Hyg Meler §08-HL NFLETH 016/23 Qualicy Reborn Q0343 5 February 2025
3, This certification 5 traceable to SI UNIT

4. This onty for

5. This resuk of caiibration was found acturake as shown on date and place of cailbration only.

Calibration Resuits:
1. Repeatobility of Reading:

Norwnal value | 3} ‘Staniard Devianon of Readiig [&5)
0 0.5000042 i
8 000052 |
100 0.000048 |
200 0.00004 1

2. Off-Center Error:
Amassof 100§ wes placed and moved to various pusition on pan.
The hatance reading obtaired 'S piven in the table,

pol
o o
&
1 2 3
{9 Xl 8 3¢ 9 )
2000000 | 1000001 | 998999

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electroni Balance: Manufacturer:  METTLER TOLEDO
Model: XSR2OTDY Rasohtion:  0.000019/00001 ¢
Serinl .1 Q2106853 1D No.: UAEWAD 010/2565
Capacitys 220 9
Date of Calibration: 2 Al 2029 ~ Page3of4
Caljbration Results:  {Continued)
Cailbration Range:  0-809
Calibration Adjustment: internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution; 0.00001 g )
Nomina Vakiz h Standard Value Average Reading Carrection uUncensinty | Coverage Factor
A 19t L gl { %4 LE g ) /2
uniged QK000 000000 0.00000 0000086 200
0,001 001003 000101 -0.0000t D.0000089 200
0005 0005003 0.00500 2.00000 0.0000092 200
001 0010003 2 £.00000 0.0000089 200
005 0048995 005000 000000 | 0.00000% 260
24 2.150041 0.10000 000001 2000011 200
05 0.500015. 0.50001 0.00001 0000014 250
1000003 1.00002 -0.00002 0.000016 200
2 200003 280001 000001 0,000017 200
5000017 550002 000000 | 0.00000 200
10 10.000009 10.00000 op01 | 0000026 200
20 20000051 20,00000 ©.00003 0.000037 200
30 30000040 3000001 000003 6.000050 200
) 50.000028 __50,00002 2.00001 0060068 200 |
1) 50030068 20,0002 L ooms 0.0001) 200

F-05-012 Revision: 01 Date: 20-04-85
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Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Balance: Manufacturer:  METTLER TOLEDO

Modal:  XSR205DU fasoluton:  D.00001 9/ 0.0001 9
Serinl Mo.; C21D6RS3H 1D Ho.: UAE.WAD.Q10/2565
Copacity: 20 ¢
Date of Cait 2 April 2024 Paprd of 4
Calibration Results:  (Continued)

Calibmtion Range:  81-200g
Calibration Adjustment: Internal Calibration
3, Departure from Nominal Value: (Range: 81 - 200 g ; Resolutian: 0.00019 )

Nominal Value Standard Valve Average Reading Cormection Uncenainty Coversge Factor
([ Ly ) L g ! g | ik § J £

2 2000910 __50.0001 pgoon | 200015 200

100 10000006 | 1000001 ooe | osais 200

10 110.00007 110.0001 _0.0000 ] 0.00016 200

1 120.00009 120,0000 0000L 000017 250

130, 13000010 130.0000 0.0003 000015 200

4 140.00014 140.0000 20001 0.00020 200

150 15000009 150,0001 1 oo 200020 200

180 16000010 150.0001 0.0000 200022 2,00

] 170.00032 170.0001 0.0000 09Nz 0
| 20 20000016 200.0002 0.0000 0.00028 200

Tha reported uncertainty of mesurement was based on 3 standard uncertainty mufipid by a coveage factor & , praviding 8
tevel of confidence of appraximately 95 %.

ervesesars EOg omre-

F-CS-D12 Revision: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2402420-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkek 10260

Paye 10f3

Equipment: Electronic Balance .
Manufacturer: METTLER TOLEDO
Madel: AB204-5/FACT
Serial No.: 8108115858
ID No.: UAE.AIR.016/2555
Order No.: 2302420
Operation No.: 2402420-001
Date of Receipt: 19 April 2024
Data of Calibration: 19 April 2024
Calibrated by  Mr.pheraphat Tuanjit Approved by /

Scientlst { Miss Preeyaporn Jaengkamkit )

Vice President, Departmaent of Laboratory Services
Date of Issue: 23 April 2024 Responsible for the Technical Management Team
The fora 95%

This Certificate i¢ lssued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has essessed the measurement capabilty of the faboratory and 115 traceabiity to recognized nationa) standards end to the
units of measurement, realized at the coresponding national standards laboratary. This certificate may not be reproduced other
than In full except with the prior written approval of the National Food Instinute.

F-U'5-00% Rewision: 01 Date: Z0-04-65
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Calibration Report

”z‘
&

oy
"2&

™
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Certificate No.: 2402420-D01-02
Equipment: Bectronic Balance Manufacturer:  METTLER TOLEDD

Model; AB24-SFACT Resolution: 00001

Serisl No.: B10S115858 ID N0 UAEAIROLE2555

Capaity: 220 g
Date of Calibration: 19 Apil 2024 — Page20f3
Environment Condition: Ambient Temperature: 221 = 06 "C Relative Humidit: 49 = 19 %
Place of Calibration: Room 206 Bafance fzom 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condzlon
Condition of This Results of Catibration;
1. Calibeation Mezhod: NFI Method W-MADO]  In-Hose Method bassd on UKAS Lab 113 2019

2. Reference Standards

Reference Standard ~ Model SerialNo,  Calbrated By (emtificateNo,  DueDate

Stzndarc Wegtt Class E2 1:500mg 15850 s M23LL8IS 25 siavember 2024
Standard Woight Class £2 15009 15682 s B82S 28 Hoverber 2024
Instrument Mode! SerialNo.  Calibated By LertificateNo.  Due Date
Thermo-Hygro Meter 608-H NFLBTH 019/23 Qualty Rebo* QR29-0452 4 March 2025
3. This certificanon 15 tracesble to 51 UNIT
4. i y forthe i .
5. This resat of caitration was found accurate as shown on dste and place of cakration onty.
Calipration Resulls;
1. Repaatability of Reading:
Nominal value | 4 | Stardand Devation of Reading 9y |
1w 0000057
o 20 0.000078 |

2. off-Center Ervor:
Amusof 100 g wasplaced and moved to varkus pasiion on oaa.
‘The balance reacing obtained s gven In the iebic.

Oﬂ@
@ B
1 z 3 4 3 & s Diffassics
o] g )¢9t 0 3]C o]l g) (9)
90.099 | 99.0607 | wo9ve6 | 99.909 | 1000000 | 99.99% 0.0003

F-C5-012 Revision: 01 Date: 20-D4-65
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Calibration Report

Certificate No.: 24D2420-001-08
Equipment: Beceronic Balance: Manufacturer: METTLER TOLIDO
Model: AB204-S/FACT Resolution: 00001 g
Serlal Ro.t BI0B1ISSSR I0Mo.: UAEAIRD1E/2555
Capacity: 20 ¢
Date of Calibration: 19 aprl 2024 Pagc3of3
ity Results:  (Cantinued)
librati nge: 02009
Calibration Adfustment: Internat Calibration
3. Departure from Nominal Value:

Nawinat Value SandodVae | Average Reating Correction Uy | Goage ot |
g ) - La_l L2 a.) ra

hi Unload 0.00000 | o.0000 000 .000088 200
1 01 | oo | o 00000 | 000085 200
v | D0.99998 1.0000 00000 | o009z | 200
_ 5 | 499087 50000 0.0000 0.000091 0
10 | 10.00002 10,0001 00001 0.00012 2%
2000003 200001 00001 000011 200
e . i 49.99298 50.0000 0.0000 0.00012 2,00
70.00000 695999 0000 | 00006 200

100 9950507 2060000 00000 o7 |

150 1459999 1495397 opo0z | oopoar w0 |
200 20000001 199.8005 10,0005 | 0,00028 2.00

b

based on p stendsrd ungeriainty mukipliedt by & coversge factor &, providing 2

“The reported
tevel of confidence of approxenztely 95 %.

JRS——*\t? PRS-

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2402420-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULVANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pep=1af3
ic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT
Serial No.: 8108115858
ID No.: UAE.AIR.016/2555
Order No.: 2402420
Operation No.: 2402420-001
Date of Receipt: 19 Aprit 2024

Date of Calibration: 19 apri) 2024

Cafibrated by  Mr.Pheraphat Tuanjit Approved by /
Scientlst ( Miss Preeyapom Jaengkamkit )
Vice Prasident, Department of Labaratory Services.

Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The fora 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Acoreditation Scheme:
which has essessed the measurement capability of the laboratory and its tracesbiltty to recognized national standzrds and to the
units of measurement realized at the corresponding nzlional standards leboralory. This cerbficate may nct be reproduced other
than in full exempt with the prior written apgroval of the Nationa! Food Instinita,

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report

Cartificata No.: 2402420-001-01
Equipment: Bectronk Balance: Manufacturer:  METTLER TOLEDO

Model: ABXA-SJFACT Resolution:  0.0001 g

Sesizl Na.s 6108115858 D No.: UAEAIRO16/2555

Copacity: 220 9
Date of Calibration: 19 April 2024 Page2ef3
Environment Condjtion: Ambient Temperature:  22.1 06 °C  Reltvebthmidity: 45 & 19 %
Place of Calibration: Rooi 206 Batance Room 2, UNITED ANALVST AND ENGINEERING CONSULTANT CD., LTD.
Condition of Equipment: Gooa Condinen
Condltion of This Results of Calibration:
1. Catbravon Method: NFE Method W-MA-001  In-House Method bascd ¢n LIKAS Lo 14 : 2019
2. Reference Siandards:
Reforence Standard  Model iNo.  Callbrated By CerlificoteNo.  Die Date
Sandurd Weight Coss B2 1-500mg 15880 s MBS 28 Newenber 204
Scandard Woight Cass E2 15009 15882 MZ311B2S 28 November 2024
Instryment Wode] Serial No, an:mux Cerlificate No,  Due Date
Thermo-Hygra Meter 60841 NFLSTHDIS/Z Quakry Rebom QR20:52 4 Marcn 2025
3. This certifcation is traceable to 51 UNIT
N i cartified only For sitrote
5, This result of calibration was found acowrate as shown on cate and piace of cal bration only.
Calibration Results;

1. Repeatability of Reading:

100 0.000057
200 0.000079

Mol vekiz (| | Standerd Doviaton of Rewdrg I
|
|

2. Off-Center Error:
Amassa® 100§ was placac and moved To vanous posiion on pan.
The Balange reading obarsed is given In th sble.

99.9997 | 93.999%

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

Certificate No.: 2402420-001-01
Equipment: Blectronic Balance Manufacturer:  METTLER TOLEDO
Hodel: AB204-S/FACT Resolutfon: 00001 g
Serial No.: B108115858 1D No:s UAEATRO16/2555
Capadty: 20
Date of Calibration: 19 Apm 202¢ Page3of3

faljbration Besults:  (Continued)
Cafibration Range;  0-2009

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

Nominat Value Stanciant Valoe Average Readng tnowtzony | Coverage Fac |
£l L2 Tl o I i) ta g i

Unload 000000 o000 s 0000089 200
01 0.10000 o.1000 00000 .00008Y 2

1 uswm | L0000 60000 coows2 | om0 |
s 499907 50000 0.0000 opotosn | 200
10 10.00002 160001 20001 000012 200
20 Y 20,0001 00001 000014 200
50 99998 _s0.0000 0000 ooom2 20
n 5.00000 9999 | oot e 200
100 99.99997 100.0000 02,0000 0.00017 200
150 149 149,997 00002 000022 200
200 | 200,60001 199.0995 00005 | ooooas 200

et

The reparted uncerainky ¢f messurement was based n & standard uncertainty muttipled by 2 covesage factar # , pranding 8
fevel of confidenca of apcraimately 95 %,

S ¥ PR,

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

Certificate No.: 2402420-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sof Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanang, Bangkak 10260

- Pajpt 103
Equipment: Elecironic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serlal No.: B108115858
ID No.: UAE.AIR.O16/2555
Order No.: 2402420
Operation No.: 2402420-001
Date of Recelpt: 19 April 2024
Date of Calibration: 19 April 2024
Calibrated by  Mr. phat Tuanjit pp dby /°

Scientist ( Miss Preeyaporn Jaengkarkit }

Vice Presidant, Department of Laboratory Services

Date of Issue: 23 April 2024 for the Technical Team
The vre fora of 95%

This Certificate is issved In acoordance wilh the ceaditions of acuredilation granted by the Thai Labcratory Accreditation Scheme
which has assessed the measurement aapabity of the laboratory and its traceabilty to recognized nationa) standards 2nd to the
units of measurement reatized at the worresponding national standads Laboratory. This centficate may not be reproduced other
than in full except with the prior wricten approval of the National Food Institute.

F-CS+009 Revisian: 01 Ote: 20-04-65
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Calibration Report

Certificate No.: 2402420-001-01
Equipment: Electronic Galance #Hanufacturer:  METTLER TOLEDO

Modet:  ABA-S/FACT Resoiution: 00001 ¢

Serial No.: 8103115858 ID Mo UAEAIRO16/2555

Capadity: 220 g
Date of Calibration: 19 Agil 2024 Page20f3
Environment Condition: Ambent Temperatwre: 221 & €6 T Relatvetumidey, 49 2 19 %
Place of Calibration: Rooin 206 Balarca Rsom 2, ¥sT TANT €O, 1TD.
‘Condition of Equipment: Geod Condton
Condition of This Results of Calibration:
1. Calbration Method: NEI Method W-MA-DMH  in-House Bethod based on URAS L3b 14 2019
2. Reference Standards:
Reference Standerd  Model Serial No. .hzugd.&v Cetificate No,  DueDate
Standard Weght Class E2 1-500mg 15850 MZ311B1S 28 Novernber 2024
Sendard Woight Claes €2 15009 15682 s MZ11E2S 28 Noveimber 2024
Instrument Mogdel Serial No, Calibrated By  Certificate Na, Dus Date
Therma-Hygra Meter 605-H) NFLETHOI923  Qualky Rebom Q240492 4 March 2025
3. Thig centification s traceabiz ta SI UNIT
4Ths for

5. This resutk of catibeation wes found accurate #s shown en date and place of cakibretion onty.

Calibration Results;
1. Repeatability of Reading:

Nominal Value (@ | ‘Stanzard Dev ation of Rad G I_l_'_!
100 0.000057
20 0.000079 |

2. Off-Center Error:
Amessot 100 g was piaced and moved to VANOUS peSon on pan.
mmmrmmgnmm I3 g-ven In the sabie.

@Q Q0
@@ o

(g )l¢ g 3lt o ¢ el g
929599 | 959007 | 950895 | 500008 | too.oono

F-C5-012 Revision; 01 Date: 20-04-65
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Calibration Report

Cartificate No.: 2402420-001-01
Equipment: Blectronic Balance Manufacturer:  METTLER TOLEDO
Hodel:  AB204-SFACT Resolution:  0.0001 g
Berial No.: B10811S950 D No.: UAEAIRB16/2555
Capaclty: 20 g
Date of Calibration: 19 Aprd 2024 Fage 3of3

Callbration Resylts:  (Continued)
Calibration Range: 0-200 g

Calibration Adjustment: Internal Callbration
3. Departure from Nominal Value:

Norinal Vae Sandard Vaie Average Reading Conection Uncerainty | Coverage Factor
(g L e g 2 14 g 3 £
Uninad i .00000 0,000 0.0000 0,000089 200

01 0.10000 0.1000 0,000 €.000089 200
1 09598 1.0000 0.000092 200
. 5 459997 50000 | 00000 0.000091 200
10 1000002 10,0001 -©.0001 000012 200
] 20.00003 200001 -0.0001 0,00004 200 |
- 199998 50,0000 0.0000 a.00012 200
0 70.00000 69.9959 £.0001 €.00016 200
100 99,9907 100.0000 c.0000 000017 T
50| 149.885% 149.5997 00002 0.00022 200
200 20000001 196.6381 0,005 0.000%8 200

The 2 standand uncertainty mutipied by 8 crversge factor & , providing a
leve! of confldence of approximately 95 %.

RN -5’ PR——
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Calibration Certificate

Certificate No.: 2402420-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangehack, Prakhanong, Bangkok 10260

Page10f3

ic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: B10B115858
ID No.: UAE AIR.016/2555
QOrder No.: 2402420
Operation No.: 2402420-001
Date of Receipt: 19 April 2024
Date of Calibration: 19 April 2024
Calibrated by  Mr.pheraphat Tuanjit Approved by 7 *

Sclentist ( Miss Preeyaporn Jasngkarnkit )

Vice President, Department of Labiorstory Services

Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The i fou of 5%

This Certificate is issued in accordance with the conditions of acoreditation granted by the Thai Laboratory Accreditation Scheme
which has 25sessed the mezsurement capabilfty of the laboraiory and s traceability to recognized national standards and to the
units of measurement redized &t Yhe corresponding national standards lzboratory. This certficate may not be reproduced other
than in full_excent with the prior written approval of the Natione! Food Jnstitte.

F-C5-009 Revision: 01 Date; 2-04-65
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Calibration Report

Certificate No.: 2402420-001-01
Equipment: Elecronic Balance Mpenufactures:  METTLER TOLEDO
Model:  AB2O+&/FACT Resclution: 00001 @
Serial No.: BIUBIISESE D No.: UAEAIRDIE/2SSS
Capacity: 220 g
Date of Calibration: 19 Ami 2024 Page2of3
Environment Condition: Amblert Tenperawwe; 224 = 06 T Relfvetuminy: 49 = 15 %
Place of Calibration: Reoth 206 Balanc Room 2, UNTTED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
ition of Equil i
diti i jon:
1, Callration Method: WFL Method W-HA001  Ir-Houss Method based cn LKAS Lab 142 2019
2, Refererce Standards:
Reference Standard ~ Model SerlalNo.  Calibrated By  Certificate No,  Due Date
Standard Weight Class £2 1-500mg 15680 s W8S 28 Noverber 20124
Standard Woight Class E2 1-5009 15882 T wZIES 26 Hovember 2024
Iostrument Model Serial No,  Calibrated By  Certificate No. ~ Due Date
Thesmo-Hygro Meter oaHL HFLBYH 016723 Quaiity Retiorn QR4 4 March 2025
3. Ths cenfication s trecesble to STUNIT
. i N
. This rosult of calibeation was fourd acturate s shown on date and place of cal brabion only
1. Repeatability of Reading:
Momngl Vake (g} | ‘Stndad Deviation of Readirg i) |
100 ! 0.000057 |
200 0.000079 1

2. Off-Center Error:
Amsso’ 100 ¢ was plsced and moved to various posiion on pan.
The balance reackng obtaied & given in the table.

2,
o Q

F-CS-012 Revision: 01 Date; 20-04-65
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Calibration Report

Certificate Na.: 2402420-001-01
Equlpmenr: Electronic Batance Menufacturer:  METTLIR TOLEDO
Modelz AB204-5/FACT Resolution: 00001 g
Serlal No.: 8108115658 1D No.: UAEAIRO16/2555
Copocity: 220 g
Date of Callbration: 19 Ape 2024 Pape3of3
i its:  (Continued)
Catibration Range: 0-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Hominal Vaiue Standard valoe fverage Reading Corecttn || Unceraiy | CoveagsFoctr |
i L2 | g a 1 * 1 * '
- Unload 0.0000 2.0000 0,000 0000089 200 J
) ] 0.10000 0.1000 00000 o.000089 w |
i 1 0.99998 10000 I ool | oooow 200
— 193907 50000 o0 | 0000081 0|
B oo | 100001 00001 0000r2 2
2 Do00s | 20,0001 |__oom 00001 200
" 495938 50,0000 20000 o012 20
0 0.00000 o0 00001 00015 200
100 99.09997 100.0000 0.0000 0.00017
150 149.99994 149, w3 1 1 9.0003 0,00022
10 20,0000 wosees | opwos ooons |

e,

standard uncertainty mulilied by a coverage factor k , providng a

leve! of canfidence of approcmateh; 95 %.

IS P——

F-C5-012 Revision: 01 Date: 200465




TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SD! 18. SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2718-5434

NI TIBATIB 7029

Certificate of Calibration

24CH1070

1of3
Equipment : pH Mstsr
Manufacturer : Ysi
Model : pH100A
Serial No. : Jcoz728
ID No. : UAE.EFM.195/2561{ENV.pH.04/61)
Condition As-Received: Used ltem
Received Date : 27 August 2024
Calibration Date : 28 August 2024
Referanca : 2408-0B82WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Sol Udomsuk 41, Sukhumvit Read,
Bangchak, Phrakhancng, Bangkok 10260

Amblent Tamperatura :
Relative Humidity :
Calibration Procedure :

(25 + 2.5) °C

(S0 £ 15)%

In - house method :

- CP-CHS by direct measurement with DC voitage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Warakom Lerngagtfrakui

Approvad by :
Approved Signatory
{ ) Unnopphol Harachai
{ )Ponpan Paipim
{V) Saithip Meangmai
1ssua Date : 29 August 2024

The Uncartainties ara for a confidenca probability of spproximately 85%

This certificate may nat be reproduced other than in fuil, sxtapt with 1ha priar writtsn
Apptovai of tha haad of Camporats Services 3 : Equipment Calbratan and Testing Services.

rercler)
uipgics i o)
% !
(8561 (Z.;.,P }
.

Cort.No.: 24CH1070

Page: 20of3
Condition of this calibration result
1. Reference Stardard tnstrument
instrument SerialNo. IDNo.  Cert No. Due Date
1)Document Process Calibrator 43160066 130RC092 24E1320 22 por 2025
2)Ref. Standard Thermometer 2188080 130RCO44 2311218 10 Oct 2024

- This Certification is fraceable to $1 Throught Technology Promation Association (Thailand - Japan)

2. Certified Refarance Materials  :The measurement results are traceable to S) through Hach Lenge GmbH Ui

Dautsche Akkreditien:ngsstetle, Accredited No.D-RM-15184-01-00
: The measurement results are raceable to SI through CPA chem L.,
ANSI-ASQ Nationat Accreditation Board, Accredited No. AR-1835

Buffer 8olution Manufacturer Lot No. Exp. date
pH 4.008 Hach Lenga GmbH C03146 23 Feb 2026
pH 6.899 Hach Lenge GmbH C03145 26 Fob 2026
pH 9.997 CPA chem 970853 25 Apr 2025
3. This certificats is valid only o the Item calibrated on date and place of calibraton
Calibration_Results
Function : mV Mszsurement
Performing standard curve by Process at pH (4,7){7,10}
Nominal | Standard Uncertainty of Ci
- ol = Actual Reading id s
Unit Under Vatue | Voltage Measurement factor
Input
Caffbration Inpul (V) x
pH mv mv pH
PH Meter 400 177.48 177 4.01 0.58 200
S/N.: JC02729 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 o 7.00 0.58 200
10.00 -177.48 177 10.01 0.58 200

Cert.No.: 24CH1070
Page.: 30of3

Function : pH Measursment
Porforming three buffars 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 Resding Reading |pH Measurement| factor
{mv) () LS
pH Elactrode 4.008 401 173 0.0030 205
[S/N.: 2310131460537 6.999 7.00 -1 0.0084 200
6.999 7.00 -1 0.0085 2.00
9.997 10.00 -176 0.0092 2.00
Function :
(*) Without adjustment
This equi was with Probe;
- Model : -
- Senial No. : 231018SIA605377
Dimension of probe —
- Langth : 110 mm.
- Diamater : _‘Iz—mm.
- Immersion Depth : 100 mm.
Calibration Standard vuc+ Error Uncertainty of | Coverage
Point Temparaturs Reading measursment factor
(*c) (¢} (*c} (¢} (£°¢) k
200 20.002 201 0.088 013 2.00
250 25.003 251 0.097 013 2.00
45.0 45.002 45.0 -0,002 0.13 2.00

The reported uncertainty of measurement was based on a standard uncertainty muttiplied by a covarage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 2; EDUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 16, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-26 FAX.0-2719-9484

Certificate of Calibration CortNo.: 24MMz292

Page.: 1cf3

Equipment : Hlectronic Balance Cernt.No.: 24MM292
Conditlon As-Racelved :  Used ltem
Reference : 2405-01660C-1
Procedurs usad -
Calil were using in-house CP-0B01 based on UKAS LAB 14

according to direct meazurement method agalnst standard weight.
Condllon of this result of callbration
1. Reference standard Instruments:-

Instruments Modsl Sarial No. 1D No. Test report No. Due data
Equlpment : Electronic Balance 1) Standard Weight Set (E2) 15884 24053 TFORCDO7 MM-0013-24 25 Jan 20268
2. This certificate is valid only to the item cafibrated on date and place of callbration,
Manufacturer : Msttler Taledo 3. This result of callbration was made on requested at the polnt specified by customer.
4. This cerlificals is not cetified for any commercial transaction.
Modst : AB204-SFACT 5. This certification Is traceabia ta the Intemational System of Unit.
Rasult of callbration { ) Without Adjustinent { * ) After Adjustmsnt by Intemal Calibration
Serial No. * 1129381010 Range capacity : 0Dpg to 220 g Resolution  0.0001 ]
Before Adjustment :
ID No. : LAE.WAS.002/2552 Batance Moasurement  Covaraga
Applied Weight Reading Corractlon Uncertainty Eactor
Submitted by : United Analyst and Englnoering Consuitant Co. Ltd. (9) (o) (g} (£ma) (k)
3 Sol Udomsuk 41, Sukhurvit Road, i 100.0000 i o b
Bangehak, Phrakhanong, 200 200,0006 -0.0006 0.30 2
Bangkok 10260 After Adjustment :
1. Determination of the standard deviation of welghing machine (n=10)
. Applied Walght Standard Deviatlon
Lacation : Balance Room (108) (9) of Reading (g}
Recelved order: 11 May 2024 ;2 gDOODﬁ
Calibration Date : 11 May 2024 :
Amblent Temperaturs : 15°Ctado’c
Relative Humidity : 0D%tS0%
Calibrated by : Khit Ruttanaprapachal
K\mc)\ |d-
Approved by :
Approved Signatary
{ )Ponpan Paipim
{ ) Suwit imjai
{v ) Kunchit Promprat
Issue Date : 15 May 2024
The arefora o y of 965%
“This cartificate may not b reproduced other then i ful, sxcept with the prios wiitien
_ Approial of the head of Equipment ervicss
. .
onaslieauny onanstumuny
&
TECHNOLOGY PROMOTION AS50CIATION (THAILAND-JAFAN)
: Balancs Cert.No.: 24MM292 DORPORATE SERYICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES !qv 7=
Condltion As-Received :  Used ltem Page: 3of3 5344 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUAKG BARGKOK 16250 ik e g
Referance : 2405-01680C-1 TEL.0-2717-300G:29  FAX.0-2719-9484 CALIBRATION 6008

Rasult of callbration
2. £ffect of off center loading

A mass of 100 g was placed to various position on the pan.
The welghing machine reading error obtainad is given in the table

Maximuen differencs betwaan

Position1  Position 2 Position 3 Paslition 4 Poshicn § off-cantar and central loading
(g) (9) (9} (g} (g) (9)
-0.0004 -0.0004 -0.0002 -0.0003 -0.0004 0.0001
3, Daparture from nominal valus
Balance Measurement Coverage
Applied Welaht Reading Corraction Uncertainty Factor
(3) {a) {g) (tmg) (k)
Unload 0.0000 0.0000 015 213
on 0.0100 0.0000 015 213
0.05 0,0500 0.0000 0.15 213
a4 0.1000 0.0000 015 213
05 0.5000 0.0000 015 213
1 1.0000 0.0000 015 243
10 10.0000 0.0000 0.15 M
50 49,9999 +0,0001 017 2.06
100 89.9999 +0.0001 018 203
150 149.8038 +0.0002 029 2
200 199.9920 +0.0010 0.30 2

The raportad uncertainly of measurament was besed on a standard uncertalnty multiplied by a coverage
factor & , providing & level of confidence of approximately 85 %.

-olo-
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Gert. No.: 24TMS80

Certificate of Calibration Paga: 1013

Equipment : Hat Air Ovan

Manufacturer : Memmert

Model: UF 65

Serial No. : B212.0411

D No.: UAE,WAD.005/2556

Submitted by : United Analyst and Englneering Consultant Co.,Ltd.

3 Sof Udomsuk 41, Sukmmvl_l Rosad,
Bangchak, Fhrekhanang,

Bangkok 10260
Location : Lah Ficor 2
Recsived Order : 01 April 2024
Callbration Date : 01 - 02 April 2024
Amblent Temperaturs ! (26210)°C
Relative Humldity ; (50230)%
Calibrated by : Krisda Males

Approved Signatory
{ ) Ponpan Palpim
(V") Suwit Imjal
{ }WKunchit Promprat

Issus Date : 5 April 2024
The U i are for a of approxit ly 95%
This centlca.e muy aor han in full, exceps with the pri

Appraval of tbe bead of Corparate Servioss 3 Equipment. Calibration and Tesing Services.

wnanslurunu
A 006506




Equipment : Hot Air Oven Ceort, No,: 24TM589

Condition As-Recelved :  Lised ltem Paga: 20f3
Referance : 2404-00040C-3
Procedure Used :-

Calibration wara using CP-0T02 based on TLAS G-20 according io diract
measurement method with Data which with Detector { RTD )
and Thermocouple Type T.

The temparatura scale used wes basad on FTS-80.

of cali
1. Reference standard instrument:-
Instrument Sarial No. Cert. No. Traceable Due Date
1) Data Acquisition MYST013711 23LM11S TPA 11 Jul 2024

2. This certificale s valid only ta the item calibrated on date and place of callbration.
3. This certificalion I8 lraceable to the Intemnational Sysiem of Unit.

Remark : TPA : Technalogy Promotion Assaciation { Thailand - Japan )
Result of Callbration :- {*) Without Adjustmant

Function of UUC* : Temperature Source
Fresh alr satting : Close Environment during calibration
Beglnning | _Finished
; Temp. {°C ) 27 26
1, L RELtumd (%) | 47 =
[AC Suppiy { Voit ) 221 220
Ref. Std. IDNo.: @
H Paoint
(12010 180)
Position : {104)°C
’c

1 21-18TC-01 | 22-1BRTD-2/4

2 21-18TC-02 | 1BRTD-2/2

3 2198TC03 | 1BRTD-23
4 21-18TC04 | 1BRTD-24 |

Probe Detalls : of 5 2118TC05 | 1BRTD-2/5

a= 50 em = 650 m 6 21-18TC06 | 1BRTD-2%
b= 60 om w= 080 m =2 21BIC-07 | ABRTD-T

50 cm = 075 m 8 21-187C-08 | 16RTD-28

Copacity = 030  m® 8et] | 21-167C08 | 16RTD-2%

mnm‘laimuqu
a 1209739

Equipment : Hol Alr Oven Cart. No.: 24TM588
Condition As-Received : Used ltem Page: 30f3
Reforence : 2404-00040C-3
n ;- (*) Without Adjustment
Function of UUC* Temperature Source
Fresh air setting : Closa
Calibration| wuc* | uue* | Ti Overail
Point Setting | Reading| stabliity Factor
(*G) | (*C) | (*C) (£°C) {5) (°cl| k
104.0 104.0 | 1040 0032 047 0.84 2
120.0 1200 | 1200 012 0.72 1.3 2
180.0 180.0 | 180.0 013 1.3 15 2
(*c)
Polnt Posltion
{*C) 1 2 3 4 5 | 6 7 | 8 [otef)]| (+cC)
104.0 | 104.464 | 103.847 | 104.226 | 104.232 104.106[103.391 104.275) 104.127 | 104.013 042
1200 | 120.486/ 120.089) 120.635 120.5¢8| 119.531] 119.844 | 120.384] 120.144 | 120.158 11
180.0 | 180.674| 170.780) 180.285| 180.870 179.594'179.790 180.287 | 179.661 | 179.802| 1.1

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

Temperatura stabliity : One-half of the greatest ffs of at any ane EENEON.
:The diffe of at eny sensors and the measured

temperature at tha refarance locatlon which are observed at the same time or at a3 close an chservalion time as

possible to ine the pattern or ity within the chamber under steady-state condltions.

Overall Variation : Tha Differenca of tha maximum and minimum
LUC* : Unit Under Calibration
Note : The reported uncertainty of measurament was included stability and excluded uniformity .

The reported uncertalnty of measursment was based on a standard uncerteinty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPOHATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/ FATTANAKARN ROAD SOI 18. SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000 FAX, 0-2719-5484

CertNo.: 24TW3s

Page.: 10f 2
Certificate of Testing
Equipment DO Mater
Manufacturer : Y&l
Model : 5100
Serial No. : 11B 101883
D No. : UAE.WAQ0.004/2554
Recelved Date © 20 February 2024
Test Date : 21 Fabruary 2024
Refarence : 2402-0629D8C-1
Submitted by : United Analyst and Engineering Consultant Ge. Ltd,

3 Soi Ldomsuk 41, Sukhumvit Road, Bangchak,
Phrakhariong, Banghok 10260

Laboratory Condition : Temperature (252 5}°C
Humidity (50 20)%
Test Procedure : In - houss mathod : CP-CHA

by Comparison Technique with Azide Modification Method

Toated by : Walalek Sirithean
Sufk,
Approved by :
Approved Signatory

{ ) Pomthippa Tameyakul
{ ) Unnopphol Harachai
(/4 Saithip Meangmal

Issue Date ¢ 22 February 2024

wnenslimuny

Cort.No.: 24TW3p
Page.;: 2 of 2

Condition of this fasylt of calibmtion

1. Referenca Standard Instruments
This certification Is trsceable fo the Intemational System of Unit through the referenca standards
laboratory of Industrial Calibration Genter, Technology Pramotion Assoclzation (Thaitand-Jepan),

Instruments Sarial No. 1D No. Certificate No. Due Dsta
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC0O01 23MM405 16 July 2024
2. Standard Material :-
Materlal Manufacturer Lot.No. Assay
Sodium Thiazufate pentahydrate Merck AM17683318 100.2%
Result : Dissolved Oxygen Meter Adjustment With Alr 100 %

Dissolved Oxygen Probe No.: 228400125

Titration Method DO Meter
(Azlda ModHicallon Method) Reading Stantard Daviailon
(mgiL) {mgh) (gL
820 819 0.0055

This report wes certifiad anly for the Instrument we tested it is allowsble to usa for afudy
Intend to use for advertising end refesral purpose Is prohibited. This report may not be reproduced
other in fullwithout written appraval of tha laboratory

-ofio-
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Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pige 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDQ
Model: XSR2050U
Serial No.: €005071872
ID No.: UAE.WA0,012/2563
Qrder No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 april 2024
Calibrated by Mroerswut Prapawuttipong ~ Approved by /
Sclentist { Mr.Phernphat Tusnjit )
Manager, Divisicn of Calibration Laboratory
Date of Issue: 9 April 2024 for the Technical Team
The are fora of 55%

This Certificate s Issued In acrordance with the canditions of acereditation grarted by the Thal Laboratory Accreditation Scheme
which has assessed the measurerment capability of the laboratory and its traceability to recogrzed natfonal standards and to the
units of realized at the ing national standards laboratary. This certificate may not be reproduced other
then in full except with Lhe prior writlen approval of the National Foad Institute,

F-L5-002 Revision: D1 Date: 20-04-65

\
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e e Foed pario) ﬁ:«v Senice Center BEETS
Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electronic Balance Manwfacturer:  METTLER TOLEDO
Model: XSR2050U Resolution:  0.00001q/ 0.0001 g
Berial Noa 09071872 1D Ro: UAEWAD.012/2563
Capaditys 220 ¢

Date of Calibration: 2 il 2024 Pige 2014

G : Amblent 245 2 05 °C Retetive Humid 475 . 25 %
Place of C: Laboratory, LYST AND CCONSULTANT CD., LTD.
o .

This Results of Callbration;

1. Calibration Method: NFI Method W-MA-D01  In-House Method based on UKAS Lab 14 = 2019

2. Reference Standass:

Reference Standard ~ Model ~ SerialNo,  Calibeted By Certificate fo.  Due Date

Saandard weight Class E2 tmg o 2009 8305567572 e M23040535 8 Apnl 2024
Instrument Model SerialNo.  Calibrajed By Certificate No.  Due Date
Therma-Hygre Meter 508-H1 NFLETH 036/23 Quaity Reborn QR24-0343 9 February 2025
3. This caetfication is traceable o SIUNTT
4. i iy for 3
5. This resuk of e accurate nd place of alibration oaly.

Resufts:

1. Repeatability of Reading:

Nominal value (g ) Standard Deviation of Reading te)
a9 i 2.0000052
a0 0.0000063
100 0.000018
0 £.000053

2, Off-Center Error:
Amassof 100 g was placed and moved (o various position an pan.
The balance reading obtaired is given in the tabie.

o
& o

o
1 2 3

¢ 9 )fC o )lC g}

100.0002 [ 160.0001 | 100.0002

F-CS-012 Revigion: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402283-001-01
Equipment: Hectron Salance Manulacturer:  METTLER TOLFDO
Modal: XSR205DU Resolution:  0.00001 g/ 0.0001 9
Serial No.: CO03071872 ID ot YAEWAQQ12/2563
Capacity: 220 g
Date of Calibration: 2 April 2024 Page3ofd
:aummmm {Continued)
Lalibration Range: 0-80g

Calibration Adjustment: Internal Calibration
3, Departure from Nomlinal Value: (Range: 0- 80 g ; Resolution: 0.00001 g }

NominalValw | Standard vaive Average Reating Correction Uncertainly | Caverage Factor
(WL 353 A T '] g [ ) r3
__0.000000 000000 0.00000 0.0000088 200
000003 | pomor -0.00001 a.0000001 200
0.005003 000459 | 6.00001 0.0000094 200
oo 0010003 5.01000 0.00000 00000091 200
Lo ) 0.0493%6 2.05000 0.00000 0.6000098 200
[ 0J00011 00000 | 000001 2000011 200
05 0.500046 0.50001 4.60001 0.000014 200
L L | 1000003 100002 -0.00002 0.000016 200
| 2000023 200001 0.0000) 0.000017 00
5000017 1 500002 0,00000 040020 20
10000009 | 10.00000 6:00001 0.000026 200
2000003 | 2000002 0.00001 0.000037 200
30.000040 3000003 0.00001 0.000052 200
50.000026 00005 | 000001 000068 200
£0.000068 000005 0.00002 2.00011 200

F-C5-012 Revision: Ol Date: 20-04-65
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Calibration Report

Certificate No.: 2402283-001-01

A,
&,

%
"lluln\v

BERTSTE

Equipment: Electronic Balance Manufactuser:  METTLER TOLEDO
Model:  XSR2050U Resolution:  0.00001 9/ 0.0001g

Saclal Ho.s CODSOTIET2
Capacity: 220 g
Date of Calibration: 2 Apr 2029
Colibration Results:  {Continued)
Callbration Range;  B1-2009
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 9 )

1D No.r UAEWAO.012/2563

Pagedofd

Naminal Value Stancard Velue Averaqe Reating Cormection Unceninty | Coverage Factor
'] L L § i 8. 12y ) A
0 90.00020 50.0000 0.0001 0,00015 2.00
100 i 160.00005 100.0000 000015 200
L 1a 110,00007 1100001 i 0.0000 £.00017 2.00
120 120.00009 120.0000 00001 0.000t6 200
130 13000010 130.0000 0.0001 0.00019 200
10 1000 | 140,000 !_ 00001 0.00020 200 |
| | asoc0000 | 1500001 0.0000 0.00020 200
180 00000 | s6000m 00000 o000z 20
Ll n 17000012 170.0001 10,0000 0.00023 2,00
200 200.00006 J_ 2000000 00002 0.00028 wo |
The reported was basad on & standard y mltiphed by & coverage faciar & , providing
levet of anidence of appraximately 95 %. @
e End -—--meeen

F-CS-012 Revision; 01 Date: 20-04-65
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Calibration Certificate Calibration Report

AEaMNSSIUITRRIYBTSH SN WL MIS %
n Ez oy

Ce_rtlficate o i Certificate No.: 2402283-002-01
Client name: UNJTED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: camece Manctacoorar: REAUATOED0
Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD, etz o0 Resae: | DiGig 0t
Bangchack, Prakhanong, Bangkok 10260 Serial Now: 210685394 10 Mo.i UAEWADLDI072565
Capacity: 20 9
- Papicd Dateolc:llbratlun' 2 april 2024 Per2ot4
it Ambient 245 @ D5 °C RelveHumidity: 475 : 25 %
quij Balance Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Candition of Equipment: Good Condition
Manufacturer: METTLER TOLEDO Condition of This Resuits of Calibration:
1. Cakbration Method: NFT Method W-MA-001  In-House Method bascd on UKAS Lab 14 : 2019
" 2. Reference Standards®
Model: XSR205DU Mod ' ;
Randard Weight Class E2 1mg to 2009 B505567572 M2M040535 8 April 2024
Serial No.: 210685394 Instrument Model Serlal No, mgm_u Centificate No, Due Date
‘Therme-Hygro Meter 608-H1 RFLBTH 016/23 Quaitty Rebom QR24-0343 2 Fedruay 2075
1D No.: UAE.WAD.010/2565 3. This certifcation is Iraceable to S1 UNIF
4. This cetiicate was certfied only for the instrument we caivated.
Order No.: 2402283 5.Wsrml!nf:ﬂlmm'wasfwmmmasmenmamﬂmduumuiy.
. 1. Repeatability of Reading:
Operation No.: 2402283-002
Nomnal Vave | § ) Stanctard Deviation of Readng {9)
Date of Receipt: 2 April 2024 | 4 0.9000042
80 00600052
Date of Calibration: 2 April 2024 1% L0CO0 }
200 0.000048
2. Off-Center Error:
. Amassof 100 g was placed and moved to variois position on gan.
Calibrated by . pp by The balanc roading obkaired s give in the table,
Selantist { Mr.Pheraphat Tuanfit ) B i
Maragsr, Division of Calibration Laboratory
Date of Issue: 9 Aptil 2024 Responsible for the Technical Management Team
The are for a confid ility of 5%

This Certifcate is |sued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme:
which has assessed the measurement capebility of the laboratory and is t-aceability to recognized national standards and to the
units of meascrement realized at the cormesponding national standards laboratory. This certificate may not be reproduced other (& 3
than in full except with the prior written 2pproval of the National Food Institute. 100.0000

F-CS 009 Revision: D1 Date: 20-04-65

7.C5-D12 Rewsion: D3 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No.: 2402283-002-01 Cartificate No.; 2402283-002-D1
Equipment: Ekectronic Batarce Manufscturer:  METTLER TOLEDO Equipment: Etectrankc Salance Manufactures:  METTLER TOLEDO
Hodel: XSR2USDY Resolution:  0.00001 9/ 0.000L 9 : XSRIOSDU Resofution:  0.000019/0.0001 g
Seriel Ko.: C210685394 1D Mo.: UAEWAO D10/2565 5 C2I06R5TM 10 Now UAE WAQ.010/2565
Copacity: 220 g Capacity: 220 ¢
Dats of Calibration: 2 Aprl 2024 o . . 3of4 Date of ion: 2 sori 2024 Pagesof4d
Lalibration Results:  (Continued) Calibration Results:  (Cantinued)
Callbration Range;  0-80g Calibrafion Range:  61-200g
Caiihration Adjustment: Internal Cafibration Callbration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resoluticn: 0.0000L g ) 3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )
Nominal value Stendard Volue Average Reading Carvecon Uncorainty | Coverage Factor | Mo vatue Stancard Valve: Average Reading Commetion Uncenainty | Coverage Factor
Il g [ I — i3 ) - I | + § ) ' 3 1y ig J [ [ 9 ] Le 3 | £
Unloag 0.000000 2.00000 0,000 00000025 200 0 90.05010 _80.0001 01000 000015 200
2001 0001003 0.00101 000001 0,0000089 200 100 20000006 1000001 20000 5.00015 200
0.005 0005003 0.00500 D000 0.0000092 200 1 110.00007 1100001 00000 DOGIE 200
001 £.010003 0.01000 050000 | 00000089 2® 10 12000009 1200000 00001 | 000017 200
005 0049906 005000 0.00000 0,0000096 200 130 130.0000 1300000 omer | opomo 200
04 0100011 | o0m 0,00001 0.000011 200 130 40,0001 140.0000 20001 0.00020 [ 200
= 05 0500016 050001 0.g0011 0.000014 200 150 150,00009 150,001 _ 2.0000 0.00020 200
1 1.000003 1.60002 000002 _ 0.000016 200 160 15000010 160.0001 D.0000 Q022 200
2.000023 2,00001 000001 2000017 200 in 17600012 170.0001 D000 Q00z3 200
5 12 500002 000000 200 200 20000036 200.0002 0.0000 g
10 10.000009 10.00000 .00001 0.000026 290
20 20000031 20,0000 0.00003 0.000037 awn |
2 20000040 30,0001 000003 2000050 20 |
0 0000008 | s0.00002 oooo1 | 0.000068 w0 |
8 000068 | snooon 0,00005 00011 w0 |

The reported uncertainty of measurement was besed on 3 standard uncertainty mullipéed by a coverage factor & , providiog 8
level of confidence of appraximately 95 %.

F-CS-012 Revision; 01 Date: 20-04-65 F-CS-012 Revision: 01 Date: 20-04-65
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CortNo:  24CH39

Page.: 203
Conditian of this calibration reault
1. Reference Standard Instrument : -
instrument Serfal No. IDNo. Cart. No. Dua Date
1) Document Process Calibrator 54030040 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4882054 110RCO44 23ie08 26 July 2024
This certification s tracsable to the System of Unit mai through:-

- Technology Promotion Association (Thalland-Japan)

2, Certifiod Refarence Materials + The maasurement results are traceable lo SI thraugh CPA chem Li¢.,
ANBI-ASQ National Accreditation Board, Acsrediiod No, AR-1835

Buffer Solution Manufacturer Lot No, Exp. date
pH 4.008 CPA chem 840102 27 Nov 2025
pH 6.888 CPA chem 931959 01 Oct 2024
#H 9.097 CPA cham 840106 02 Nav 2024

3. This certificate la valid only to the liem calibratedt on dats and place of calibration.
Callbration Resufts

Function : mV Measurament

Parforming standard curve by Fluke at pH (4,7){7,10)

Nominal | Standard Uncartainty of Coverage
| Unit Under Value Voltage | Actual Reading Messuremani factor
Input
BH mv my pH (#mV) &

pH Meter 4.00 17748 1774 401 0.058 200
SN.: HAOA0005 7.00 0.00 0.1 7.00 0.058 200

7.00 0.00 o1 7.00 0.058 2.00

10.00 17748 | 772 10.01 0.058 1 2.00

CortNo.. 24CH3P

Page: 3ofa
Callbration Results
Funetion : pH Mexsurement
Performing three huffers curve by using buffer nominal pH (4,7)(7,10)
Unit Under l Standard pH ActualpH | ActualmV | Uncertainty of | Coverage
Calibratlon Buffer Solution Reading | Reading |pHmeasurement| factor
(mV}) () k
pH Electroda 4.008 4.02 1585 0.0085 205
S/N.: 091L0051 6886 7.00 184 0.0083 200
6.986 7.00 182 0.0 2.00
9.997 1001 -189.0 0.0096 2,00
Function : Temperature Measuremant
(*) Without ad]ustment
This equi was with Probe;
- Model : 9652
- Beriel No. ; — e9L00G1
Dimension of probe;
- Length : 103 mm
- Diamater : 18 mm
= Immersion Depth : <0 mm
Celibration Standard uuc Emar Uncertalnty of Coverage
Point Temperature Reading measuremant factor
(c) *¢) (c) (¢} {x°C) L]
250 25.002 250 -0.002 0.13 200
300 30.002 300 0.002 013 200
35.0 35.003 349 £0.103 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertalnty muttiplisd by a coverage
factor &, providing = level of confidence of approximately 85 %.
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TECHNOLOGY PROMOYION ASSOCIATION (THAIT AND-J; APAN}) £ .
€O EOQ! ALIRRATION AND f;@ 5 CortNo.  24CH39
5344 PATTANAKARN ROAD 301 18, SUANLUANG, SUANLUANG BANGKOK 10250 ok o Page: 20f3
TEL.0217-300029  FAX.0-2719-046 CALRRATION boop Condition of this calibration result
1. Reference Standard Instrument  : -
CertNo.: 24cHz8 tnstrument SerialNo. 1D No. Cert. No. Bue Date
Page: 1of3 1) Document Process Callbrator 54030048 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometar 4982064 110RC044 231808 28 July 2024
. » .
Certificate of Calibration This certification is traceable to the Intemetionat System of Urit maintzined thiough:-
Equipment : oH Meter - Technology Promoton Association (Thafland-Japan)
Manufacturar : Horiba 2. Cerlified Reference Materials  : The measurement results are traceabls I S| through CPA chem Ltd.,
Model : LAQUA-PH210 ANSI-ASQ National Accreditation Board, Aceredited No. AR-1835
i HAgADos Buffer Sofution Msnutactursr Lot No. Exp.date
Ll UAE EFM.0042563(EFM pH.04/83) pH 4.008 CPA chem 840102 27 Nov 2025
Condition As-Recaived: Used ltem pH 6.088 CPA chem 831959 01 Oct 2024
Recalved Date : 00 January 2024 pH 0.097 GPA chem 840106 02 Nov 2024
Calibration Date : 10 January 2024 3. This cerlificate Is valld only to the jtem calibrated on date and placa of calibration,
Reference : 2401-0219WSC-2 :‘“T’""‘w
‘unction : mV Maasurement
Submitted by : United Analyst and Engineering Consultant Co.,Ltd,

3 Sol Udomsuk 41, Sukhunwit Road,
Bangchak, Phrekhanong, Bangkok 10260

Amblent Temperaturg : @5 £ 25) “C
Relative Humidity : (60 £ 156) %
Callbration Procedurs : fn - house method

- CP-CHS by direct measurement with standard
voltage callbrator and direct measurament with
certified reference matsrisl (CRM)

~ CP-CHB by with standsrd
Calibrated by : Warakom Lemgagimkul
A,
Approved by : Sal}i"-,-'
Approved Signatory
(‘/) Salthip Meangmal
( )Werakom Lemgagtrakui
( ) Ponpan Palpim
Issue Date : 15 January 2024
Thel arefor a of. i 95%
: o in Ype—

Approval of te head of Carporme Serviees 3 ; Gyuipment Caltbration xod Tesiiag Ssrvices.

wnaslumuny
A 0062455

Performing standard curve by Fluke at pH (4,7)7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value Voitage Actusl Reading Measurement factor
Input

B pH mv o | pH {amV) o

PH Meter [ a0 177.48 | 1774 | 401 0058 200 ‘I
S/N.: HAGADODS 7.00 .00 0.1 7.00 0.058 2.00
7.00 0.00 01 7.00 0.058 200
10.00 | +177.48 -772 1001 0.058 | _200

il

wnaslumunu
a 1197727




i)

CertNa.: 24CH39

8. 3
Callhmation Results - -
Function : pH Measurement
g three buffers standard curve by using buffer nominal gH (4,7)7,10)
Urit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Callbration Buffer Solution Reading Reading |pH factor
(mv} (£) .3
pH Electrods 4.008 402 1555 0.0085 205
SM.: 99110051 6.886 7.00 -18.4 0.0033 2.00
6.988 7.00 -18.2 0.011 200
9.907 10.01 -189.0 0.0006 2.00
Function : Temperature Measuremant
{*) Without adjustment
This was with Probe;
- Modal : 9852
- Serfal No, : 991L0051
Dimension of probe;
-Length : 103 mm
- Diameter : 16 mm
- Immersion Depth : B0 mm
o
uuer Uncortainty of | Coverage
Pofnt Tomperaturs Resding | =™ | messurement | factor
{*c) (c) (*c) {°c) (£°C) k
25.0 25.002 250 -0.002 0.43 200
30,0 30.002 300 -0.002 0.13 2.00
35.0 35.003 348 -0.103 0.13 2,00

Remask : - UUC* = Unit Under Calibration

The raported uncartaity of measuremant was based on & standard uncartalnty caverage
! multiplied by &
factor &, providing & level of confidence of approximately 95 %.
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Certilicate of Calibration
Customer
Name £ UNITED ANALYST AND ENGINEERING Certificate No CT-M3
CONSULTANT CO.LTD Request No Rey-2024- 1366
Address KE Sun Udumisuk 41. Sukhuvit Road. Bangehik.

Prakanong. Bingkok 10260

Unit Under Crlibration Details

Measurement ilem Acouslic Catibrator Class 1

Manufaciurer SVANTER Range : 4. 113dB . Lhuh liz
Model SV s Instrument Stawes L sed

Setial Number 44763

1Y) L UAFEFM.O19 2559

{alibratian Entironmeat and Details
Tomperture (322 0y

Humidil (504 20%RH )

Barometric Pressure 1013 100 RPy )
Reecived Date 1 20 June 2024
Calibration Date : 25 June 2024
Lacation ol Calibration : LAB § Acpustic

Calibration Procedure  : In-house method CP-ACT-02 based on 1EC 60992:201 ? Electuacoustis - Sound calibrators

Reference Sandard Model Serial Nember Traceable Due Calibration
Sound Calibrator SV 35A 5879 GE! 12 June 2025
THO Multimeter 2005 1047765 NIMT 16 Janvary 2023
Travesbility This cenlicate providoes traccability of measurement (o revognized national siandard. and w the

ration of (he intemationad System of Limits (81}

Note
The reportcd ucertainty i based on standard uncertainty multiplicd by the Coverage Facor & 2, providing a levef of

confidence approxiniatcly 95 s

Calibrated By : Approved By :

Mr. Noppadon  Lusngart Mr. Paent Mathasern
Service Calibration Engineer Calibration Engineer Supervisar
Issue Date : 25 June 2024
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Certificate Xo : 24-ACT-iex
Request Mo Reg-2024-1366
Sound pressure lesel Calibrasion Results : Withovt Adjustment
Calibration Range Wilhout Afjusiment (4B) | dgustment (0B) Uncertainly [ acceptanee
(dB)} Measured Devisted safue Messured Deslated value (= dB) Class 1 (£ dB) S |
as Wi | v 0.2} vy | 3] | Pass |
| v1eas. oz 11422 [EH o | Pass ‘|
Frequency of Sound pressure lesel
Crlibration Range Without Adjustment | Adjustment Uncertaimy | Aecepranee Hmll
(1iz) Meavured (H2)]  Deviated [stearured 1] Desiacen (%) | Class1(%) et
o ag- tum by | toonms | uao | r (]} 0,30 Pams |
11448 - 1000117 oo | o0 d | 0,01 070 Pass |
‘Tatal Harmonie Distortion plus Nuise of Sound pressure level ;THD+N *a)
Calibration Range Without Adjustment Adjustment Uncertalnty | Accrprance limit |
(Hz) Measured (%} Measured (%) (£%) | Clastl[£%) | e
93 dB 7 1000 17 103 040 25 | Pass
1448 10112 0.09 040 23 Pass
Nole ¢
Mavimum-permitted
Function
Uncertainty of measurement
Saund pressure level 015dB
T Frequency 0.20%
Twal distoriion-noise LS50

- Acteplance limit was IFCU0942 201 Cfane |
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Certificate No 24-AC1-UBK
Reguest No _ Reg-2024-1306
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Certificate of Calibration
Customer Certifieale No : 24-AFM-010 Rev. |
Name UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD. Request No : Req-2023-2235
Adirers 81 501 Udomsuk 41, Sukhums it Road. Bangehak, Prakanong,

Banghok 1026l

Cnil Under Calibration Details

Measurement b : A Flow Meter
Munulaeturer L8

Mode] BRI}

Serial Number - 41461922008

(8] + UAEEFM.222 2562

Lucalion of Culibatien @ LARS AIR VELOCITY METER

libration Eavirenment and Details

“Temperature Cx3°C
Humiduy : §5%RI 2 20"RH
Barmelric fressare 3013 hPaz 10 bPa
Received Date = 1B Oclober 2003

Calitration Dale : 23 January 2624

Calibration Procodurs —« fnehouse mcthod CP-AFM-D1 by Comp

Seasor Madel ; -

Sensor Scrial Nutber ; -

n technigue with Standerd Primory Flow Calibrator

Reference Stundard Model Serlal Number Traceble Due Calibration |
Air Flow Meter Gillbrator 3 Low flaw 18501010006 Sensidyne July 2024 |
Air Flow Meter Gibbraor 3 Stanctard Muw 19031011003 .;eniitl_wu'- WZ“E:‘ 1

Tempreature meter G 1l T osious? Qreborn 7 Febroary 20|
Presswe weter CPG0 AUMOKDU GSIRR2 | TRA 9 Now canber 2024

This Cenificate is wracenble 10 ) Unit through Sensidyne AZLA Acereditotion No. 3M3.01

Note :

The reported uncedanty is based on s

This (ertiticale was issued 10 replace to Calibration Certificate No. 24-AFM-H10

Cnlifration By : e
Mr. Noppaden  Luaagan

Servier Calibration Engincer

durd uncertainty multiplicd by the Coverage Factor & = 2, providing a level of confidence approximately 05

Apprased By : 2%
Mr. Pacic Marhavor
Calibration Engineer Supervisor

Isiue Date : 24 April 2024
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The resubis relted anly i The cert full wi of ihe Incy ative Instsenment C.. Lid.

FM-708-AFA-01 Rev.00 lssue date 01/07/13

Certificate No : 24-AFM-010 Rev.{

Request No & Req-2023-2235

Result of Calibration :

Temperature Pressure ST e Errar Uncertainty
{kPa) {l/min) (Lmin) {¥min) {/min}
I w019 h EIZU 0,020 00013
| 10115 0050 aosu 0.0 Dz
2446 10112 0199 0.0 [ 0.0025

3 10095 1 0200 0.207 0002 0.0056
HKLY1 @501 nsng | 0.0 0.0V
2660 T s | aem B o | i [ 001
I 2_4.5!) I 100.50 I 1691 1501 | o aus
I s X} 10n.92 1.991 20N 0014 ()
2660 e 2993 o a0y 011

450 101.20 4019 1.000 U019 auss
24.60 10120 pXik2] 5.6 T 0018 a0

Note STD : Standard ULC : Unit ader Calibration

- LUC Refemenee Condition : A1 20.1°C, 101.3kPa. Air

- Flow Rale was curmeetéd for tion-siandard oparating conditon by ssing equation :

s Teaes:
Qme:\s =Qref X Pee X —

Pres Tret
B Abselwe Pressure

whee O Flow Rate T = Abselnte Temperature

Meax  Measgrement Condition

Siandard Condition

* hdicares non accredited

End of Certificate
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Certificate of Calibration

Customer Certlficnte No : 24-A5P-075

Nuvwe UNITLD ARALYST ARG ENT

INEERING CONSULTANT (0 L TD. Reguest Vo ¢ Req-2023- 1185

Add-oss §1 Soi Udvesuk 41, Sukbums it R-ad, Bangchah, Prahancay, Banvhok 1260

Unlg Under Calibratian Detafis

Measurement ltem Air Samplng Pump
Marufocturer . SENSIDYAE
Madel L Guwes

Serial Number - SMBONG201S

[} CAEEFM 2560

b ocn of € ahhration 1 AHS AR YELOCITY METHR

Calibration Envirmument and Detilc

Temperatare BT
Thamidiy $5RN - R
Ooromenc Pressure  ~ 101300 = 10 hPa
Received Late + 4 fune 2024
Calibrauon Date + 14 Jone 2024

Calitaton Poocedure  Ineh

e mathad CP-ASTRO1 based on 150 13137 by Comparison With Standard Air [Mov, Meter

Reference Standarat skl raccbte | Vur Calibrarion
[ Ain Flow Meter .' libratos 3 Standard flew T 1903101 1901 Sensicthare 12Juhy 2024
2t Thermomeler with Probe 1 Gin _b QRO05 T QRebem 1 March 21124
Baruscter | L CPG2400 ALK DUES 1882 TPA ;Nu\'rmh'( a9

T Cenificane s bt

Cail through Sesidyne ALA Acaeddation No. 343,01

Note:

e reported wncertamty 15 b

s nullpleed by the Coverage Factor & - 2. prosiding 2 kel uf e

approinandy 95 "

Callbratlon Ry :

Mr. Neppaden Euangast Mr. Pacrt Mathavom

Semice Catibratien Enginecr Catibration Frgineer Supervisar

Tevae Date & 14 Tune X

tenaslueuny

FAM-708-AFM-01 Rew.00 Issue date 1/07/19
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Certifieate Na s 2ASPATS

Request No : Req: 20241145

Resubt of Calibration : Hi

Yomperature Pressure s e e = S Y'ncertsinty
Range Pressure
[15) wea) Gmind | timta) | {fimin) (k) eim
2430 | w16 oo | tow | wee R |
[ 9662 | v | iwe | won $4%
| 520 |owsx | Lo | onaar | aee,
.05 e 15
5660 1672 | 1700 o |
[ 2450 I w34 I 1637 1,700 B.050 [ |
2500 w14 2ut0 | 2o | 061
| B _' %55 cues | zose | wgus
B 5254 i | 2o | oa [
509 as0s | 2sw | oos |
.60 2408 | oass it
2 7 2560 | oo
| wos 302 | e | ewl
| 96,59 3022 34 0022
T we | ams | 2o | a0 s [y
2480 9.8 Aol | e | 00w 5 0064
2440 406 4000 0.l [ 005
T 1 -__usy 1 F 0 006
nu | W sa01 s 60 |
2440 | 2764 ST ,r [ aml
Note STO:Sondand U Ut ks Cstdeation )
- BRI Relerenee Comdition - AL €, 1003 M, Air
- Flow Ko For by uting equation
Prer  Twmeas
Qmen& = Qref X—X—
Pres Tret
where Q- Flow Raie Absalute Pressre 1 = Absolute | empesature
Mems = Measurement Condion ref= Standard Conddwn
Sote

* Indicates non accredited

** Relerence Spectfications = 3% of sel flow or =) comin whicheser is higher

<+ Specifted in 1SQ 1313

vk Pressure sentrel = { 120

End of Certiflcate .
naslueauny
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TECHNOLOGY PROMOTION ASSOCIATION { THAILAND-JAPAN) .Y

'CORPORATE SERVICES 3: 'CALIBRATION AND TEST = ¥
534/4 PATTANAKARN ROAD $OT 18, SUANLUANG, SUANLUANG, BANGKCK 10250 %@'

TEL. 0-2717-3000-24 FAX. 0-2715-5484 o G T TR

CALEAATION vees

Certificate of Calibration °"'"'“"P:“;'; gt

Equipment : Dial Thermo-Hygrometer
Nanufacturar: Barigo This certificats may not ba repmduced other than in full,
excapt with the prior written approval of the head of
Model - Carporate Sarvices 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.127/2550
Condltion As-Rucaived: Usad ltem
Racalved Data: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Referance: 2404-0247WSC Submitted by. Unitad Analyst and Engineering Consultant Co.,Ltd.
Amblant Temperature: (25 + 3) °C
Rétatién HIISE: (0t % 81 Soi Udomeuk 41, Sukburwit Road,

Bangohak, Phrakhenong, Bangkok 10260

Calibration wers canducted using in-housa calibration procadure CP-HO2 according to comparison
with standard chilled smior sensor for humikiity measurement kuncion and comparieon with standard
probe far function into humidity / tempersturs chambar.

Procadusa used:

Condition of this result of callbration
1.Reference standards instruments .

Cort No.: 24H753

Page.: 2 of 2
Result of Callbration:- Without Adjustment
Funetion: Humidily Measurement.
Refarence Standard yucr Uncertainty
Tomperature ~ Humidity Roading Error of Measuremont
(°c) (%RH) {%R.H.) (%RH.) (£%R.H)
250 401 43 29 16
250 60.0 680 00 1.7
250 800 78 20 18
Result of Calibration:- Without Adjustment
Standard uucr Uncertainty
Temperature Reading Ervor of Measuremant
e ¢C) (o (+°C)
20014 200 0014 072
25.033 250 -0.033 072
30,010 300 -0.010 072
36.027 345 0.527 072
40013 39.5 0513 0712

UUC* : Unit Under Calibration

Inatrument Model Seeial Ko, Carfificato Ho.  Due Dats The reported uncerainty of measurement was basa on standard uncertainty muftipiied
1) Chilled Mirror Hygrometer Dew Mastor 44720 21656 02 Aug 2024 by coverage factor k = 2.00, providing confidence level approximately 5%
2) Handheld Thermameter With Sensor 1521 ASAZIG 2311238 16 Oat 2024
2.The certificate is valid only to the item calibratad on date and place of calibration, L]
3.This Certification & traceable to the ional Syslom of Unit meintained through
“Thunder Scientific Corporation, NVLAB Acsreditation No. Calibration 2005820
“Technology Promotion Association (Thailand-Japan), NSC-ONSC Accradited No Calibration 0003
Callbrsted by :  Chakrit Waowwanjua Approved Sigmtory :
lssueDale: 18 Aprl 2024 [ 1 Chakit Waewwanjua
[v§¥ipom Tantyswutt
[ 3Unnopphal Hamchal
' '
wnmslumuny wnanTlumunu
TECHNOLOGY PROMOTION ASSOCIATION (THAILANDJAPAN) =%
'CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e
53474 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 57 e /;\\f
TEL 0-2717-3000-24 FAX. 0-2719-9484 B )
o
Certificate of Calibration  Certifcats No.: 261756 Cort Nou: 24H105
Paga: 1of2 Page.: 2 of 2
Result of Calibratlon:» Without Adjustment
Equipmont : Dial Thermo-Hygromatar Funetion: Humidity Measurement.
[—— Berigo This carlifial may not be reproduced other thar in full
aicapt with the prior written epproval of the head of .
Model : Corporata Sarvices 3: Equipment Calbration and Testing Services. il il wue Uncartainty
o Tomperature Humidity Reading Error of Measurement
Seral Ho.: c) (%RH) (%RH.) (%RH) (£%RH.)
1D Ho.t UAEANV.13112556 250 401 24 39 16
Condition As-Recaived: Used ltem 250 600 61 10 17
siabd D —— 250 80.0 7% 40 18
Calibration Date: 10 Aprl 2024 - Without Adjustment
to 18 Apail 2024 Fur
Refarence: 2404-024TWSC Submitted by, United Analysl and Enginaaring Consultant Co, Ld. -
Amblent Temperature: (25 £ 3) °C Standard uucr Uncartalnty
ReletivoHumidky: (50 20) % e L ey Tompersture  Reading Eror of Measuremant
Bengshak, Phrakhanong, Bangkok 10260 ) ) ) =)
20.007 205 0493 072
Procoduca usod: | CSHbreion wers condusted using irhousa salbraticn erocedurs CP-HO2 eccording to comparison 25,082 250 o002 012
with etandard chilled mior sensor for humidity messurement function and compatisan with standard 29997 &0 0,003 o1z
proba for funetion into humidity / tamperature chamber, 35'01 0 45 0510 072
Gondltion of this resuft of calbration 40.018 85 0518 o072
1.Reforence elandarda instruments . GO Unit T .
rument Model SarialNo.  Ceffificate No.  Due Dale Thae reported uncertainty of measursment was base on standard uricertainty multiplied
) Chilled Miror Hygrometer Daw Master 44730 21656 02 Aug 2024 by coverage factor k = 2.00, providing confidence level approximately 95%

2) Hendheld Thermomeler With Sansor 1821 ASA33D 2311238 16 Oct 2024
2.The certificate is valid onfy b te itam calibrated on date and placa of calitration.
3.This tification e tracsabls fo the i Systam of Unit maintail through-

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

Caflbrated by 1 Chaksit Waswwanjua Approved Signatory :
fssueDate: 18 April 2024

| 1Chakrit Waewwanjua
|v] Vipom Tentiyawult
| ]Unnoppho! Harachei
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STRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT 0., LTD. HEAD OTFICE

7139 MU 13, SOISUNTINAKDRN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLIBAMUT PRAKAN FROVINCE 10840 THAILAND
TEL: (66W-2116-3860-1 FANL{663%-2116-7 140

Certificate of Calibration

Customer Cerlificale No ¢ 24-LXM-051

Name : UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Req-2024-0183
CO.LTD. Page: 112

Address ¢ 81 Soi Udomsuk 41, Sukhumvit Rusd, Bangchak, Prakanong,

Banghok 10260

Unit Under Calibration Details

Insirument Neme Light Meter Range Calibration : 2000 , 20000 bx
Menufarturer + EXTECH Insirument Status ¢ Used

Model © 407026

Serial Number 1 A0s2267

Resaluion folk

1D Mumber o UAE.EFM.175/2564

Calibration Enviranment and Details

Temperuture : 25%CE2°C
Humidity : 60%RH +20%RH
Received Date © 26 January 2024
Calibrated Date : 29 February 2024

Calibration Procedine :  The measurement was don in accordasce wilh CP-LXM-01

Reference Standard  *  Photometer and Hluminance Sensar, Seria) No.: 3066272, 0592/2, which was calibrated on 31 October 2023,
Centificute No.: TP-1045-23

Traceabifity * This Centifieaie is Iraceable to Iniemational System of Unit (81 Unil through National Institulc of

Melralogy (Thailand)

Note
The reporied uncenaimty is based on a standard unceriainty multiplied by the Coverage Factor & = 2, providing a level of confidence

approximalcly 95 %.

Approved By : a .

M. Pacit Mathavomn

Calibration Enginecr Supervisor
Issue Date 1 13 May 2024

wnanslumunu

il i y ., Lad,

FM-TO8-LXM1 Res.00 Fssie dae DT 19

INNOVATIVE INSTRUMENT CALIBRATION L.AB

INNUVATIVE INSTRUALKT CO., LTD. HEAD OFFICE

FAWMOU 13, SOI SUNTINAKURN 1 TAMBON DANG KAIO,

AMPIOE BANG PIILI SAMUT PRAKAN PROVINCE 10830 THARAND Bl | veushamisunqundtina  XECRED)TED
TEL: 10610-2) 16-4860-1 FAX: (6610-21 16-7140 o ST LARIRATORY
Calibrativn Note Certifleate No = 2d-LXM-D51
VLC Adjustment : Zero stjusimem befewe use Request No : Req2024-0183
Page:22
Result of Catibration :
Stsndard | LUCRending | Coeveetion | Uncerminty
CUC Range (1x)
&) [ a [
o [ ] 00058
£ 0 u 228 nf Reading
100 101 -t 22 % of Reading
00 201 -1 2% of Reading
w0 03 3 22% of Rexding
40 w 2 22% of Reading
500 om E 22% of Reading
2000
00 P E) 22% of Reading
1000 1004 -+ 22% of Reading
1200 120 3 227 of Reating
Vit L40s -5 22% of Reading
1600 1605 -5 22% of Reading
1500 1809 | » 2.2% o Reading
2000 1590 10 22% of Reading
3000 208 0 2.2% of Reading
I 20000 1000 3070 0 22% of Reading
I _50(_)0 i 4950 50 22 % of Reading
* Indicates non sccrerfitcd
End af Certificate
Callbraied By = A

Mr. Noppadon Lumgart

nansluemun

Ul wlihous wri Instramcnt Co. Lid.
FNE-708-1XM-D) Rew 50 Isvuz dhasc 0145719

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRIXMINT 0. LTD. 1IEAD OFFICE
URTINARGRN || TAMBON BANG KARD,

NN OWVATIVE

VA W Turssid e +iln

T139MO0 15,501 §
AMFHOE RAKG PHLI SAMUT PRAKAN FROVINCE 10830 THAILAKD

e
TEL: (6610-2116-3860-] FAX, (66R-2116-7 14U SRR

ARSH Kahpad o Bt
ACCREDITED

Cerdficate of Calibration

Customer Certlficate No 1 24-LXM-050
Name : UNITED ANALYST AND ERGINEERING CONSULTANT Request No : Req-2024-0538
COLTD. Page: 12
Address ¢ 81 Soi Udomsuik 41, Sukhumyil Rad, Bengrhak, Prakanong.
Bangkek 10260
Unit Under Calibration Details
Instrument Name i Light Meter Range Calibration : 2000, 20000 Ix
Manufacturer : EXTECH Insteument Status © Used
Model 07026
Serial Number : ADSAEAD
Resolution E
1D Number UAEEFM.124R2565

Calibrotion Environment and Detalls

Temperature 1 2B°CE2°C
Humidity 60 %RH +20 %RH
Received Date 5 March 2024
Calibrated Date 25 March 2024

Calibration Procedure  The measurement was done in accordance with CP-LXM-01

Reference Standard Phatometer and llluminance Sensor, Serial No.: 3066272, 3059272, which was calibrated on 31 October 2023,
Certificate Nu.; TP-1045-23

Traceability This Certificate is raceable 1 International System of Unit (S1t Unit sthrough National Institute of

Meirolopy (Thailand)

Note

The reported uncertainty is based on o slandard uncertainty multiplicd by the Coverage Factor & = 2, providing a level of confidence

approximately 95 2.

Approved By : »‘)"1
Mr. Facit Mathavom

Calibration Enginecr Supervisor
Taave Date : 13 May 2024

wnenslummunu

fual, wi i i o, Ll
FAIT08-LRNE-01 Rev 00 Tusoe dake 01,0719

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFK'E
7139 MO0 12, SO1SUNTINAKORN 11 TAMBON BANG KAEQ.

[T T -

AMPIIOE BAKG FHLT SAMUT PRAKAR PROVINCE J0MDTHAILAKD

TELT [96HF2116-5560- | FAX: (06M-2116-7140

Calibration Note Certificate Na 2 24-LXM-050
UUC Adjustarent : Zero adjustmant before use Tequest No = Req-2024-D538
Page: 22
Result of Calibration :
L T Standard | UUC Reading | Carrection | Uneentslty
it o) [N =h
0 [] o o
s £ 0| 2% of Reating |
100 101 -1 22 % of Reding
200 200 0
300 303 -2
400 403 -3
600 604 -4
000
L 206 -6 22% of Reading
3000 1009 k] 2.2 % of Reading
1200 1209 k] 2.1% of Reading,
1400 111 -n 2.2% of Reading
1500 1667 7 2.2% of Reading
1500 1805 -5 22 % of Reading
2000 1989 1 23% of Reading
3000 2030 20 22 % of Rending
20000 4000 3940 4 2.2 % of Rending
3000 4930 50 22% of Resding
* Indicales non aceredited
[End of Certificate

Calibrated By = e
Mr. Nappadon Lyangan

wwnasluenuny

Iy “The gentificatc shatl mot in full, wit it L
FM-T08-LM-1) Rev.00 haase dale 0107, 19
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Certificate of Calibration
Customer
Nane UNIED ARALYST AND ENGINFFRIKG CONSUI TANT COLTU Certlficate Moz 24-NOM-108
Addrass §1 Soi Udamsuk 31, Sukfiumsit Road, Bangehak Prokanong. Bangkek 101260 Request Va: Reg: 20240833

Uit Under Catibration Detalls

Metsurement item @

Naoise Dosinuter

Microphone Class: 2

Manutictures SVANIER Microphone Model  $Y27
Nudel SV 104 Microphone S FLIR0S
Seriat Number ETER Preamphiier Mde]

w . UAEEIMIth 35S Prumpliis S N
Resolution nioda Instument Statas + Used
Calibration Envirengient and Detafls

Temperaure TaCEC

Iuradng * 30°dRIT 4 20 %R

aromsiris Pressure 1013 hPa + 10 bFa

Revcived Date 10 Apcil 2024

Calibrsied Date 20 Aprit 2024

Calibraticn Procedure Ivhouse mieiliod CP-NDMHA bused an L1 61252 1 2077

Tocatian at Catibeation 1ab Acoustic

Reference Standard
Instrament ! Brand Meded I SN Due calibestion Tracebility
Mulitrequensy Cotibrotor | Quest Guestal FFAGUO23S 25 Juty 2024 181
Srandond Micsuphume GRAS S0AN 138273 20 August 2024 GRAS
$ine Generator Svanck Srand) m 9 Outeber 204 WK Eleine
Tomer FXIRCH - D3-ALT 14 Morch 2028 TRA
Nale
) 15 bused knd wednplind by {he & overags Factor & = 2_providing a les of vonfidence approtimnety 95 %
Catihrated By : e Approved By : MEN

Mr. Noppadan | uangart
Senwe Calibratis

Fhe sevults relaies o

Mr Pacil Mathaven

Califanon Fngiceer Supstyiser

Losue Date §

the cerif T i Tl witheat

kBRI

PSSO Res

I

PSNES TN TRSTRUARE N T O ATIBRATION T AR

ROV ATV INNTRT VLN T R0 111 HESD LTI

oas

R T

= 1AM AU A TAARGRN 11 EABEA ARG

AMPHOE BANG PHEESASU TR AR S PROVINGE 1ot T AN S L :
TEL fomee2 (10 500 11 AN (b 21n "1 e
Fagr 244
Cemriate No 23-NDN-L 0%
Reguest No Roy-2024-0833
1. Absolute acoustical .
UC Setting Time | Eapesure Measurement Toltrances
t UNCERTAINTY
Ref vee Rel e Error Lt
3] ) (Fa'm Pa'n) i)
1000117 114 4B 120 im | [l I Vi i
Note Absouste sctifiv ity as esiabiished by the wes o Sound Calibratus Brand SVANTEK. Mokl SV 354, S5, 55079
2. Frequenty weightinis
Deviation from variews Tolkeranees
LU Senting VNCERTAINTY
Frequency Weighliog Limti
FAST - §5-130 A [3
{2 dB) (+dB}
ST Setting @R (IR
63 Hr 0.l ol 40 10
1251 02 il 040 15
—
2011z <12 ol [ 15
00117 02 71 [ 13
1000 bz a0 o D4u -
200 e 02 [ a0 0
A0 1 T 40 30
5000 e s | o6 [ s

.
e e e s e b et s et s BT UAQUAN

Fa-ATRADNRUL A2 g dne? 11 2

PANOUABIND INSERESIES T ¢ SRR

LW AL INSTREMEN 0 4 s

T ERA TS NOTSON TN ARSEN 1)1 iy

AMPINOT IEASGH L N ATY 6 PRAR 45 FPOL T L Lk L ANT

YRR TITR T I

X e b

(LS TEN

TN
rertelth 3
: =
i

Certificaie No NDM-1S
Reguiei Vo Req-2024-44133
3. Linearity of respanse 10 steady signals
a.Sound exposure meter, finearity of response for changes of input sinusoidal signal level
U1C Sening TAST A High
Rel 106 | 550 | %00 | 200 [ 00| 1100 ] s1au] 1200 [ 3200 | 1200
1000 Hz | levelA (dB)) sea] w01l soq| 3wl ool anao) 1200 1200] i400)
Errar [d8] 4 a5 edl exl ool ool ool o0f o
Ref (de! el ses| iceg| 1129) 89| 1183 138
800Q Hz Level A (d8f i 885 1188| 1189; 1338
Error | |

ool ool ool 01

| L Ref | 578} 938
63 He Level A aral| _s3a)
Error ool odl oo on

Tolerances Limit

UNCERTAINTY (s 03
b. Sound expasure meter linearity of error
UVC Serting Time Fxposure Measurement Tolecances

EAST A 55341 Het I Rer e P e

Cafibrater Sctiing [ © Pa’n ®s'h) (22} * ()
L Hz 1B ] 27 C w0 0.20 000
1000 Hz 110 i ECR T S X osn [
1000 112 110 dR W W Lo W | aw 58
100 Hr 11048 180 180 200 202 )00
1000112 120 4B n S 400 40z 478 N
100 12 120 48 2 72 800 K0S -01 e
1000 Hz 1200 4B o w (%) sop | -t
10°0 117,120 B 186 180 000 | oA 54
1000 Hz 120 08 a0 260 2000 34 ] 145
1900 17 120 48 0 B 000 7865 | -16%

'
N sanaaiueauny

DTS ADAC 1 R 02 e dae® 11 33

INNULATIVG AN RE AN CACHRATION | AR

INNOR LTIV INSIRE NSt D T A

LM B SUESES N AROEN (11 AT BARGR AT
AMPIRGE AN CPHUESANT T PR B AN PRGOS TN 1054 1830 3ND)

TR T e R T TP ¥

Ceific e Na 24-NDM- 114

Request No Req-20124-0833
4, Response to short duration
a. Response for sinusoidal signals - reference level
CUC Sensing Time Exposure Mewsuremenl Tolerances
LNCERTAINTY
FASU-A $5-130 Mot e Rel e Error Limit
Calibwator Seiting, e ) ) @a'ty (ra'hy ) ra't)
000 Hr 95 R 6 w6 |t Ton ow o5z 429 09

b. Sound exposure meter response far series of toneburst impulses

LUC Setting Time Eapasure Measurement Tolerances
UNCERTAINTY
FAST - A. 55-130 Hel ne Rel e Erpyor Limit
Calibrator Seting ® « (Pah) (Pa'h - ©) o)
Burst | ms. 95 dB 46 286 Lidy 1.0 uiN BJEER Y
Buesa | s, [0 R Ll AR ea 100 LI 6 2y-+4)
flurw | . 105 48 143 1 100 101 Lo - 441

Response to unipofar pulse

[ Time Exgosure Measurement Taterances
T INCERTAINTY

FAST A 7 55140 we ue ifferent Limh

Calibrarar Setting. | (83 {%=) {%)

Continuous Revomgle +

———————————f n 1M -2i--26
Continuous Revtanght - 1
* Indicates non accredited
End of Certificate
:
SRE—— Jenmslumauny

AT SOV Res 12 P dae? 1) 23




IOV TV E INSTRRAILRE CALHIRA THON | Af5

INVOU AT L ISSTREMENT 2 LI A OFFIC T

TR AP 23 SOSUN T ARGRS HOISSHION TG R AL,

AMPV I BANGRIE S MU T FRAKAS FROVISG £ 1083 1A AN

3T ke 2SS 1L AN e 2 Il

Certificate of Calibratlan

Customer
Nome URITED ANA VST AND ENGINEERING CONSULTANT U0 D, Certificate No . M-NDM-170
Addrss 2 S0t Ldumsib 31, Sukhumsi) Raad, Bangehak, Prakaneng, Hangloh 10260 Reguest Moz Reyr 20241450

C'nit Under Calibration Details

Mezsurement itan Naise Dosimeter Micopone Clais . 2

Mawfactvrer SVANTER Micraphane Madel : 527
Mandel BI04 Microphone 578 : 136867
Sertal Number 133220 Preaniplifier Model ©

m UAFFIM. 1472566 Preamplificr SN
Resolurinn [ ) Insvesmem Starus : Used

Calibration Environment and Details
Temperature

Humsdity

Batamewiz Pressore DL hPaE N0 WP

Receivesd Date o 3uly 2024
Calibmsed Dare © 15 July 2024
Calibration Procedure Tnshiouse method CP-NDM-01 hased ou 1L 61352 - 201
Location of Calibration  1ab Acansiic
Reference Standard
lnstmment Frand Model N Due ealibration Tracehility
Mulifrequency Calibrator Quest Onest-cal | EFAMIO2M 25 July 2024 TSt
Standard Mierophonie GRAS AN T wem T whvmmams | akas
Sine Generalor Srantek - Svandnl 1 131 9 October 2024 WK Electric
Timer EATECH | 05-ACT 14 March 2025 TPA

Nate

The veported wacerainty 15 hased on sandacd ungestzunly mihiphed by dhe Caversge Facter § 2. providing a evet af wenfidence apmosimarely 5 44

Calibrated By :

Approved By : .m?lr'
Mr. Noppadon Luangart M. Pucit Mathavom
Service Calibration Engimeer Calibrauan Engiveer Supervisor

Jiswe Date : 15 July 2024

- e wianemslumuny

13 KDL Rer 4 bt e 3520

INMUA A TIVE INSPRUME ST AT IBRATION L AR

ISACASIIL) INSIREMEN T 0 LI U A T I L

T W A0 1S SOESESEINARTHN 11 EASTBUN B350 KA O,
AVUMION BANG FHLESAM: T PR ANAN TROVINGE 1S I(UE AT

LLE ) 2 Lnrgon | LAN IR2E 16T

Certtficat: No 23-MDM-17¢
Request Na Req-2024-1469
1. Absolute i
ULC Setling | Thmne Expasure Measurement Tolerances
- — - UNCERTAINTY
FAST: A 78814y Ret uue Ref e Ervor Limit | Result
Calibrator Sctring. (8 | ® @2’y ) [ % |
00 Bz 114 4B | k1) | 120 a7 213 -1 i 221,426 Pass I
Nole vbsolute sensiti ity a3 established by the wse of Souud Calibmtor Brand ¥ 7
2. Frequency weightings .
—= | Devtatin from 1arious | roteranees
UL Setting. UNCERTAINTY
| Frequenc Welphting | Limlt =
- - l £ (x4m (zum
(dny @ny - -
| e | ew 10 i
-:4 — 4z T 04 [ L5 Pass

e 25011 04 03 w0 [ Fass

SO0 Hz 0.2 1 .40 LS Pags.

10060 iz °n 0.0 asn

2000 NNz o 0l (B 20 Pass

00 Hz 15 I 15 i u40 | i Pass

50011 EE) -1 [ 10 Pas

'
S slanaasiumaun

PASTINNDATD) Rev 1€ st ve $6 70

INSUAATINE NS TRUNMIERT AT IBRATON | AR U
o -,
RN

ASDUATV T INSIENES TR 11D M Ao Iy

IR B SOLNL

% LKORN 1 DAMBIN HANG KA »

TR ]
ALCARESITED
- G -

AMPIOURANG PHEEAARE ] PEAKAN PROVINCE 155010510 AND

TEE 4T,

LRAY reos 2110500

Page. /5,
Centificate No 2RDMATY
Reguest No Reqr2024+1369
3. Linearlty of response to steady signals
3. Sound exposure meter, linearity of response for changes of input sinusoidal cignal level
ULC Seuing FAST: A High
| met «e) | 550 | s00 1009 1100 ] 2240 1200 2200 | 1400
1000 Hz tevel A | i66) | sas sn 3000) 1300 13140| 1200] 1300 1400,
eror | ios) ki 00| oo ool oo o oo
Ref (d6) 108.9] 1120/ 118.9] a1280| 1369
8000 Hz | Level A 129 118.9] 1285) 1368
Error 0.0, LY 0.1 +0.]
Ref 78 93g| was| i1
63 Hz _levala 93s| 1028] 1124]
Error ool oo ool b
Tolerances Limit
[ UNCERTAINTY
Result | Fass
. b. Sound expesure metet finearity of ecror
ULC Seting Time Expasure Measurement Toleranecs
UNCERTAINTY
FASI 2 A 755140 Ref v Ref e Error Limit Result
brator Setting © o) (ra’ (Pa'n) ) ] (%)
1000 Hiz 1108 £ 27 030 ol 000 Pass
1000 €1z 110JB8 a5 45 o5 u.sn o0 Pass
1600 Lk 110.4B £ 9% o0 101 o 56 Pass
000 £z 110 4B 180 150 200 200 4100 Pass
KX [1z 120 dB 36 1m 403 ! 75 Paxs
ool s | n k) 200 sos | sae e Pass
1600 Hz 120 dB 50 o 10.00 015 | -130 Pass
1000 117 120 dR 180 180 2000 “Lio 56 Pass
1000 117 12048 360 360 20.00 5033 085 Pass
100 112 12048 720 720 50,00 049 +0.60 Pass
'
S - sangazlumuRy

FAFIG5-ADM-D) Ret 03 st e £ 530

TV TINE INSTRUSILN | CALIRK A SN L AR
INVOVATNG INSTRUNENE G 11 1 SEolinE

TILAGH 1T SIS SINAKORN TSRO 133 R

BANG PHLESAR (1PRAR AN 1)

NCE SOSH TN AN

1 e utunan Sumqus St

Certificuie No H-RDM-TD
Hequest No Rey-2024-1469
4. Response to short duration
a. R for si idal signals - lavel
Seating Time Expusure Measurement Talerances
o 1as UNCERTAINTY

FAST A 58040 Ref we el e Ereor Limig Result

Calibratar Seiting 51 o ra'n ®a'n ) 'y )
4000 Hz 93 A 2846 3846 160 1.00 000 0.052 Pass
b. Sound exposure meter response for series of toneburst impulses
ULC Selting Time Expasore Messurement Tolerances
t T UNCERTAINTY

FAST A - 35140 el . Hef ute Ercor Limit Result
Calibrator Setting | ) 5] st Py %) %4 )

Burst s, 45 6B 246 %46 1od 100 21-+26 Pass
Burst 1 ms. 10D dB 91 a0 wo | e 5B -29- +51 Pass
Burst | ms, 108 4B [t 143 100 1] 29441 Pus

5. Response to unipalar pulse
VUC Setting, Time Exposure Meavurement Tolerances
UNCERTAINTY
BAST 1A $5-140 vue we Different Limit Hesult
Calibratar Setring 5] (ra'hy (%) © )
Continuous Rectangle + 1037
pad 00 37
Continuous Rectangle - 1037

* Indicates non accredited

aanzasluesuny

FMENDA-1 Ren 4 dasue e 6 24




INNOVSFIVE NS TRUAILNT CALIBRATION T AR

INAGY IS INSTREMINT GO (1 6 AbarTi

= UM I3, SO0 ST SN SRORS 11T AMBUN BANG RV O
ANIPHOE BARG PHEES AN TPR AR AN FROVINGT 0540 110AH AN
L e

eS0T EAN bk 21167

e e o
adiREBITED

TNV VTS| (NS TR AN ALV HON T A
IOV AT INSTRUMES T 12 AR ]

SO0 13 MO TINIRORN 1 TRMBUS BN R AL,

AMPION BANG PHLTSAMUT PR SR AN PROVISCL 10530 D003

[T S e N PRSI PR FI

sccREenrTrE
o: ChanionLAEGR"0n
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Page 175
Uentificale No -NDM-ETY Certificate of Calibration
Request No Req-2024-1469
Customer
eeision Rule for Statements of Conformits Name UNITEN ANAT VST ANI ENGINFERING CONSUI TANT €D.1TD. Ceriifiente No: 24-NDM-172
o s A 192018 Guidetne - ua e Address 31 Sor Udomsuk 4, Suklwmivit Road, Bangehak, Prahaanng, Ranglak 102641 Request No: Rey-2024-1471
Reporimp e Complance wih Speeitication 3« foflowing Fag and staterwnts
b o B ol e b e Unlt Under Callbratlon Detalls
Far The measmenient sesull wa wulbin he . Himeer 4 poriond It renan Mrasurenient item Nuise Dosimeer Micmphone Class © 2
Fail' The meaamement kool was e o the e Howas 7 a portivn of tie sanded smecatsinty of measurenset at 957 i w i e inut Mumefcwrer SVANTEK Merphone Model V27
ol The Iy witha 9% s e o Mol Savim Mitraphone SN 132054
i Serial Nombes 145224 Ereamplitier Model - -
) T; I 0 AL EIM 922566 Preamplifier SN :
) ] Resotution vy Tistrument Saatns Ltsed
N —— Upper limit »
T Calibratfon Ensiranment and Detalls
Measurad valie w Lig o Temperanee B2 C
85% enpanded uncerainty = vy S00.RI £ 30°RH
Famy Nominal Barmeric Pressare 1013 b & 10 WPy
Recewnd Nate
Calibrated Date 18 Suly 2024
Lower limit Calibratism Procedure To-henese miethod CP-NDM-01 based on IEC 61252, 2017
Vocanon o Calibration Lah Arotntic
End of Certificate Reference Standard
Tasinment Brand Mol 1: SN e calibration Tracchility
Mulnteequency Calibrator Quest Unest val | LEADOU2IM 25 July 2024 181
Siandand Microphune GR. AN 184273 21 August 2024 GRAS
e Generator | Svanteh Svaninl 151 Y October 2424 WK Blecttic
Vinier | extran 05-ACT 14 March 2028 kA
Note
Th repurted uncertaimis © based o0 standand uneriamsy wolbplied Uy the Conerage Fackor £ 2. providinig 2 les ef of cenfickene approvmacly 95 %
Calitrated By we- Approved By : 2
Mr Nappaduon | uangan Mr. Pacil Mathgsom
Senvwe Calibration Engineer Calsbration kngincer Supevisor
1ssue Date : 15 July 2024
)
e i P ot st ot oGBS UATUAN
FRET0h-NDMAS Poo oM P e S M A TOR-NDM- Few (4 Tsaue dore £ 6 24
IS ML NS TRLSIEN D CALIBRATRIN D A INNOUATIVD INSTRL SIE AT C ARIRE AT (ON |3

POsen NS IR O I T

TN NS RIS 1S RANG R A

LOHEENNIL TR S CBOV I S i1

R TR FRS O IR T

TNNOVATIVL

[EEET R —

_1. Absolute acoustical sensitivity

Cenficate N

D172

Reguest Moo Reqe 241471

Espasure Messurement

Tolerances

UL Setdng Time
| Rel e Ref
Calibrater Setting ) 8] (ra'm
1000 He 114 4R 1 120 0

UNCERTAINTY
uee Ercor Resull
(' k) @ ) 2]
EAR] -3 il Pass.

Note

2. Freguency weighlings

Iy s entobhiahied by fhe ne of Sound ¢ alibratr Brand SVANTEK. Mudel SV 354

fresiatlon from 1arious Tolerances
UNCERTAINTY
Frequency Weighting Limit -
FASY S A 9 |
(+dB) .+ dB)
NTD Setting, [C1) WBY
6311z 01 01 0.4 20 Pase
12511 02 (2} 04 15 Pass
25nHr L no nan 15 Hass
500 817 00 [ 0.4 18 T
101 1 00 [ |
2000 He 402 1 0.4t . w0 Pass
4000 112 26 26 030 | n Tem
K00 He 14 17 LED | 50 Pass.

'
e it e T, it bt bt oD AT IO

RLTan N1 Res 04 I e £ 624

B PSIRGMINTC TD AaR T

SO0 OIS A TORTEN BTN NG R sk a i
R p——
AN 1N TS AU T PR AR S PROVINCL G40 130G

UL shem THE i DAY e 14 T
Page: 345
Cenificate Mo 24-XDAIT2
Reyuest No Reg-7024 1471
3, Linearity of response to steady signals
a. Sound exposure meler, linearity of response for changes of input sinusoidal signal level .
U Setting FASI-A High
H Ref [dB) | $5.0 L #00 | 93¢ | 1000 | 1190 | Ls.0 | 1200 | 130.0 | 1400
1000 Hz Level A [46) 54.5] 802} 0.2 1004 mwoc) 1:20] 1200) 1300] 1400
Error | (8] | g i eal 1] oo] ool oof ool o9
Ref | 8] ss3| 9ssl a0a9] m2s) 11ee) 1280] 1389
8000 Hz LevelA | d8) sea uss) 1085] 1120l 118l 125l 1388
Error | (de) ool ool ool ool ool ool 01
Ref (@8) 28| 93k 1038] 1138]
63H Level A | (da) s2s] oss| 1037 w33l
Errar (dB} ool ocl 01l .01
Toleranes Limit (4] 1.0
UNCERTAINTY (+dg) 03
Result Pass
'b. Sound exposure meter finearity of ercor
LUC Setting Time Exposure Measurement Telerances
UNCERTAINTY
FAST - A2 55140 et e Ref e Ercor Limit Resul
Calihratar Secting © (s) w3 ra'h %) (=} It
1000112 110 &1y 2 (R w3 [z Pas
W0 12 110 dB 45 15 [ 060 Pass
1000 He 110 48 3 n Lt Tat -1 6 Pass
J600 Hz 110 B 130 150 w | -1 Pass
1000 1z 12048 3 6 40 -075 . Taw
1000 He 120 dB ” ” RO 03 <063 e Pass
1000 1L 120 4B 90 90 1060 990 Loy Pass
1500 e 120 4B 150 160 2000 1936 -1.20 56 Pasy
1000 He 120 8 360 300 4050 34 088 Pass
10K 1z 120 dB 720 20 000 049 +061 Pass

it sssnsi s s PATLUATURY

"

DY Bey 03 lisue T ST




~peasn (2,3

INNOUATIVE IS IRUANT CADIRRA TN At
R T R AN RS T R NITEUTY TR
1St N TISAKDR T TAAHEON BANG RALGO

AMPHOF B ING ELES AT TIRAK AN PROVINCE ISs AN AN

THL Gl 2 ISR ) EAN L2 b 740

=-ST/I

el A A

s gt Simrune 18

Vg,
N

P
scemEBITED

acnaTion L sDOnATOR.
bt

Page: 45
Certificate No J4NDMI72
Regquesi No Req2024-1471
4. Respanse to short duration
a. for si signals - level . . =
ULC Setling. Time | Exposure Measurement Tuleeanees
S EE—— ] UNCERTAINTY
] FASTs A -4 Refl e Rel [ULs) Error | Limlt Result
| Catihrater Sictting @ W ! (a1 (Pa'hy ' ) ! w'w | |
| 000 Hz93 0B we | M 1L o Dos2 lom-on| pas |
b. Sound exposure meter response for series of impulses
ULE Setting Time Expostire Measurement Telerances
UNCERTAINTY
FASIIA Rel vee el e Error Limit Result
brator § 5] " 't s’y %) )
Burst 1 ms, 95 48 2545 2846 100 10 won 20426 [ Pass
Buret 1 s, 100 I8 [ 200 I 106 1.00 000 56 <2941 P
Bussl 1 s, 105 418 143 W 101 A | 29441 Pass
5. Response to unipolar pulse . i
ILC Setting Time Exposure Measurement Tolerances
———— ——{  UNCERTAINTY
FAST A7 35-140 vue 2T Nifterent Limit Hesult
hrator Seiling o Pa'n) (%) 2] %)
Loatinuons Recanghe ¢ 1037 Pats
29 o0 33 EIRNEY
Continwons Rectangle - 1037 Pass |
* indicates non accredited
'
S s BAAITRIAIVAN

FUSDRARBAI] Ruv D4 T e 5 524

IENOLATIVE INSTRUNL ST CSLIBRA DA LAB

IR UUATIVE IRNTRE S G, LT DLAD LTS T

ST SOTEUNHNARDRY T TAMBOS BANG R AT,

AMIHON BANG #TU S I TPEARAN PRIN LU 1140 10A] AND.

TLL 160mr 20 S50 11 AN 1£0K023 0130

Ny
Ny

own T s
ATeREGITED

Declslon Rule for Siatements of Confarminy

eefnting of Corpluamce th Speification s Folle.atng Fig and sawements

pac e

& whibassn

Certificate No

Reyrest No

195

JNDM-172

Req-2024-1471

Pasi” The measmen:ont 2 abowas within the limit Hiswser & poaison

Fail' | The measueerman tesult was aut uf the i 1

13w ithin the Hnit.

v L -
¥ — Upper limit
Measurad vaue . fr
95% expanded uncertainty -L P!
Fa Nominal

Lower limit

End of Certificate

'
- songaslunauny

FMRTORADL Res 4t e 30 54
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
C SERVICES 3 'CALTBRATION AND TESTING SERVICES

)

53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’S@
TEL. 0-2717-300024 FAX. 0-2715-5484 ey

i

1) Standerd Barometer

Calibrated by :
Issue Date :

Certificate of Calibration

Equipment : Aneroid Barometer
Manufacturer: Baiigo
Model : 111MS
Serial No.: -
1D No: UAE. EMA2 067/2652
Condition As-Racelved: Ussd Itsm
Recelved Date: 03 April 2024
Calibration Data: 09 April 2024
Refarence: 2404-0119WSC
Amblant Tamperature: (23 % 2} °C
Relative Humidity: (S0 15) %
Atmespharic Preasura: 1007 mbar
Procedure used:

a guidelines.
Candition of this result of caflbration

1.Refarence standards instruments :

Instrument

Suksan Khankeew
10 April 2024

Nac-TRITIRITOZY
cALBRATION:

Cartificate No. : 24P1145

Page: 10f2

‘This cartficate may nat be rapraduiced ather than in ful,
‘@xcept with the prior wiitian approval of the head of
Gorporate Services 3: Equipment Calibration and Testing Services.

Submitted by, United Analyet and Enginasring Consultant Co.,Ltd.

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

Model
DPI42

6.Thie instrument was used clean air as pressura madia.

Approved Signatory :

The calibration wes conducted by direct comparisen method egainst Pressure Messuring [nstrumants
Standard according to calibration procedure CP-P10, using * DKO-R 6-1 ; Calibration of Pressure Gauges * as.

8arial No Certificata No. Due Date
1422505046 MP-0094-23 03 May 2024

3.This result of calibration was made on requestad at tha paint specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.Thie result of calibration instrument was in absalute prassura,

7.The cartificate ks valid only  the item cafibrated on date and place of calibration.
8.This Cerification is tracaeble to the Infemational System of Unit maintained through:-
~National Institute of Metrology Thailand (NIMT)

2.This instrument was installed in vertical orientation and center of the dial was used es the reference level.

[ 1Phalines Prabpeipal

[ ]Sura Suwannasri
[w] Atizpol Panurach

wenenslumuny

CartNo.: 24P1145
Page: 2012

Resutt of calibeation:- Without sdiustment Range: 720 mmHg 1o 760 mmHg

Eunetion: 1 1 mmHg { The Fifth Estimate )

Increasing Pressure

[Applied Pressure (mmMg) | 717.66 | 72000 | 730.73 | 75027 | 76174 | 773.61 ] 766.17

UUC* tndication {mmHg) | 7200 | 7300 | 7400 | 7500 | 760.0 | 770.0 | 7800

Eror (nmHg) 214 | 100 | D27 | 027 | 74 | 361 | 847
Fressire

[Applied Pressure (mmHy) | 786.17 | 773.15 | 76092 | 74839 | 73850 | 727.85 | 71777

UV Indication (mmHg) | 760.0 | 7700 | 760.0 | 750.0 | 7400 | 7300 | 7200

|Error (mmHg) 547 | 315 | 092 | 061 | 150 | 235 | 223

The uncartainty of measurement was £ 0.24 mmHg

“UUC = Unk Under Calibreion

The reported y of wes based on a mutiped

by & covarage factor &= 2, providing 8 level of confidance of approximataly 95 %.

==

Lanmi‘l:imuqu




‘TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)
col ES3: ALIBRATION. ICES
$34/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250
‘TEL. 0-2717-3000-24 FAX_ 0-2719-9484

CortiNo.: 24P1251
. » . Page: 2012
Certificate of Calibration et o.: 24wzt
e Besut o calibrabion- Without adkstment Bafoe: 0 inHeO 1036 inHO
Eunction:- Preseurs Messuretment Scale Inkaneal ;. 0.1 inHaO ( The Second Estimats )
Equipment : U Tubs Manometer Increasing Presaure
This cartificate may not be raproduced cther than in full,
Manutacturer: Dwiyer
axcapt with the prior written approval of the head of WK Indicaticn
Model : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services. Applied Preseurs  High-port side Low-port side Ar Emx
Serial No.: : 000 0.00 0.00 000 o000
200 100 100 200 0.0
1D Na.- UAE.EFM.07712568 e - e " .
Gondition As-Recaived: Used ltem 500 300 3.00 600 000
Recelved Date: 03 April 2024 200 400 = i o0
N 1000 500 500 1000 00e
Calibration Date: 11 April 2024 ey o = . 0id
Reference: 2404-011BWSC Submitted by United Anslyst and Engineeting Consuttant Co.Ltd, 00 fid ol bt o
R 16.00 805 805 180 0.10
Amblent Tempsrature: (23 £ 2 ) i ) 18.00 8.5 905 1810 010
Ralativa Humidhy: (50£15)% 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 2000 10.08 005 2010 0.0
Phrakhanong, Bangkok 10260 200 1.05 1105 22.10 o.10
Atmospharic Prassure:
pheric Prossuro: 1012 mbar 2400 12.05 1205 2410 010
Procedure uaed:  The calibration was conductad by direc! comparison method against Preseure Measuring Inetruments 2600 13.05 13.05 2610 0.10
Standard eccording to calibration procedure CP-PO4, using = DKD-R 6-1 ; Calibration of Pressure Gauges * as .00 14.05 -14.05 2810 0.10
a guidolines. 3090 16.05 1508 2010 010
3200 16.05 1630 3215 015
Gondition of this rasuf af callbratior
) R 3400 17.05 1710 .15 045
1.Refemsnca standands instryments 3580 18.00 ELT 3800 020
Instroment Model SerialNo.  Cerfificate No.  DuaDate
1) Prasaure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024 "Z uncertainty of messurement was £ 0.1 IO
2.This reeuil of calibration wae made on requestad at the point spocified by customer. P = High-port side - Law-por tids
Y R : * UUC = Unit Linder Calibration
3.8csle and conversion factor i 1 kPa = 4.0146283 inHz0 The reported uncertainty of measurement was based on a standasd uncestainty multiplied
4.This instrument was used claan air as pressurs media. by & coveraga factor k= 2, providing a lavel of confidence of appicsimalely 95 %.
5.This instrument wes calibrated by applied pressurs to high-port (+) side and low-porl (-) side open i atmospheric pressure.
-a00-
8.This inetrument wes installed in vertical orientation and lop of the prassure port was used s tha referanca level.
7.The certificate s valid only b the item calibmted on date and place of calibraton.
8.This Certification is traceabl to the Systor of Unit maintained through:-
~National Institute of Metrology (Thaland), NSC-ONSC Accredited No. Calibration 0144
Callbrated by:  Suksan Khankaow Approved Signatory :
fasuoDato: 17 April 2024 [ iPhalinee Prabpaival
[ 15ur Suwennesri
[v] Attapo! Panurach
' '
wonaslumuny tonaslumuny
s,
TECHINOLOGY PROMOTION ASSOCIATION (THAILANDJAPAN) £t/
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i%
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGRCK 10250 ‘I‘m,
TEL, 0-2717-3000-24 FAX. D-2719-94% T e
s CartNo.; 24P1369
. . i Prge: 202
Certificate of Calibration =~ Serfiesteto.: 24M50
Bt of calityation:. Without adustment Range: 720 mmHg to 780 mmHg
Equipment : Anaroid Baromater Eunclion;: Scaie Irkerval ; 1 mmHg ( The Fifth Estimate )
Bavutactrer: = This certificats may not ba repeoducad other than in full, Incrensing Preseise
. i excapt wih the prior wrilten approval of the haad of [Applied Prosstro (mmHg) | 71840 | 72973 | 74061 | 75107 | 761.87 | 778.05 | 78891
WNodal : - Corporats Sarvicss 3: Equipment Cafioration and Testing Services. UUC" Indication {mmHg) | 7200 | 7300 | 7400 | 7500 | 7600 | 770.0 | 7800
Sertal No.: [Error (mmHg) 180 | 029 | 061 | or ([ 07 | 05 [ 601
1D No.: UAEANV.013/2547 Decressing Proseurs
ntiion As e e s [Appliod Prassura (mmiHg) | 78691 | 77299 | 76171 | 75068 | 740.13 | 728.35 | 71844
UUC* Indication {mmHg) 780.0 770.0 780.0 750.0 740.0 730.0 7200
Received Date: 05 Aprit 2024 [Ervar gy 891 | 259 | 71 | 069 | 003 | oes | 156
Calibration Dats: 22 April 2024
The uncertainty of measurament wes + 0.24 mmHg
Rafersncs: 2404 0243WSC Submitted by: United Analyst and Enginesring Consuitant Co.,Ltd. * UUG = Unk Under Celioration
Amblont Temperstura: (23 & 2) °C The reperted uncertainty of measuremerd was based on a standard uncertainty multipiied
i . by @ coverags factor k=2, providing  kevel of confidence of appraximately 86 %.
I (50t 15) X 81 Soi Udomuuk 41, Sukhumwit Road, Bangehak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used:  The cafibration wes conducted by direct comparisan method against Pressure Measuring Instrumenis
Standard according 1o calibration procadure CP-P10, using ™ DKD-R 6-1 ; Calibration of Prassure Gauges * as
& guidelines.

Condltia of this resutt of calibration

1.Relerence standerds instruments .

Instrument Model Serial No. Catificate No. Due Date
1) Standard Barometer DP!142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vartical oriantation and center of the dial was used ae the referenca lavel.
3.This result of calibration was made on requestad at the point specified by cusfomer.
4.Scale arnd conversion factor is 1 kPa = 7.50062 mmHg
5.Thie reeull of calibration instrument was in ebsolute pressure.
6.This instrument wes ussd clean eir as pressure media,
7.The oertificats is valid anly % the item calibrated on dats and place of calibratian.
8.This ification is traceable to the System of Unit mainteined through:-
-National Instituts of Metrology Theitand (NIMT)
Calibrated by:  Suksan Khankaew Approvad Signatory ;
Issus Date © 23 April 2024 [ 1Phalinee Prabpaipal
[ ]Sum Suwannaeri
[v'] Attapol Panurach
'
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Certificate of Calibration

Custamer Certificate Nn : 24-TEM-3]5

INKOVATIVL INSTRUMENT CALISRA HON LAR

INMEVATIV T INSTREMEST OO 1THY BEAD OFVICE

T U3 AR 1L SOLSUS I AKGRS 1) 130N BANG Kb,

1 ARG IR EXAME | PRAK AN PROVISCL (0530 1A AN

L an k201 A5t | FAN a1 [T 40

A BTt Buse 4

Calibration Nots
LUC Adjustment Hot Adjust

Cerdlficate.

4TINS
Request No Reqe2ntae 1537

N ‘ST AND ENGINEERING No: 1241587
Naie UNITED ANALYST AND ENGINEERING Request No: keq-2024-155 Resalt of Calibation ¢
CONSULTANT CO.LTD. Sundora . "
» sy | e
Address #1 Soi Udomsuk 41, Sukhums it Resad, BanguTiak, CLC Semor Tomrerziet . o
ghoh 103 |
Prabaneng, Banghoh 10260 T 00 35
250 on a3
Unit Cader Calibration Detafly L
" 30,034 295 -ol N1z
Calibeation Parameser  Temperature
B LAY x8 oo 1%
Tussnsmen Name Thermual Ensironment Monitor Rangee Calibration ;200 10 60°C WET -
40038 00
Munufactuser TSIQUEST Tvpe afSensor = TR
50 419 -t
Mode] 0T34 Sensor Diamecter (mm) + 45 —1
S35 5 B
Serial Number TEXO40MIY Calibraiton Posiion (mm] © 675 1
017 syv -0l
Resolution 0 Tustrument Stawes : - Used — — =
1D Number UAE.EFM.1 222506 0032 201 -0t a1d ]
. 25033 -0 618
Calibration Enviranment and Details
0032 200 1] L3
Temperanre D B3
1036 81 i o
Humidity T SSURMA 15%RH DRY
+40.039 0.1 on
Recvived Pare 103l 2024 [
441D HEy an
Calibraicd Date 16.July 2024 f
- | soos a9 (311
Calibeation Procedure house method CP-TIM- osuparison silh Standa el =
In-house method CP-TIM-01 by Conmparison with Standard Thernwmeter, | oo P =1 =
Reference Standord § . i —
Digital with Sensor, GINGU, Meklel: G112 RTI100, 5N: mow |t -0t o
IR0, T1; 02-TPM Which was calitmated v | Aacch 2024, ure e : QRS | -1 ol
w03 013
Tins Cervificate is traceable lo 1 Unit dhrough Quality Rebom Co., Lid., NSC-ONSC Aceredilation Na.: i o
N " W o8k —
Calibration 0292 FIe o o5
45039 4540 uo 013
Nate
Suos2 0y oy o1
The reparted uncertainty is hased on standond uncertaimy muliiplied by the Covernpe Faclor k=2, providing a level of confidence ] o0 T an
appreximaiely 95 %
£ad of Centificate
Callhrated iy gw
Appraved By me Mg Sanchok Suapukdesakul
Mr. Noppaden Luangart
Technical Muager
Tssue Date : 16 July 2024
' '
The resuls celated ovity 12 lhie et Caibiared. The crmidiese 311 noi be ieprodied oo m Rl wath o wisnen aga. .J:mtaﬂﬂf‘ﬂumu e tc ¥ .l e g v,mmuaﬂﬂq-"lﬂmu
P TPAI1 Res U1 i P02 TRM-U1 R 01 Bs,
INNON VHIVLINSTRUSIEN T CALIBRATION 1 AB IANOVATIVE INSTRUAEN T CALIBRATION LAI
IS TN E INSTROMENECO 1T A eI INSORATNT ISSIRLMES T LI HEADORT 6
WAL T3 SOTSUNTIARGRN T AAMBON BANG A e THWARR (3 AOSESN TN ARORY 1T TASMBON BANLKALO
ANIPHOPN #AN0 PHIUSAMT | PRARAN PROAINCE WS THALAND AMPTIOP B8ANGFHEESAML T FRARAS PRONINGL B SG TH AL AN
LT ORNTCETERT I AN SRTL TN TR R AER2 TSSO | AN h6ER2 IS TR
Calibratinn Nete Cenifleate Ne '4-TPA-22}
icate of Calibration
LLC Adjusimica Nt Adjuat Request No ¢ Ruy-2024- 13556
Customer Certieate No : 24-784-323 pages 22
e L un 9 D ENGINEERING 01 Req-2024-185
Name ! UNITED ANALYST AND ENGINEERING Request No : Req-2023-1556 Revultof Culiration :
CONSULTANT COLLTIL St ] .
81 Sni Udonwuh 41 Sukhumit Read, Bungehak, Fage: 12 LLC Seasor fro—— e
Prahanong, Bangkok 16261 200 an
250 LA
Uniit Under Catibration Detuils
M0 A1)
Calibranon Pammeter  Temperatie
84 (.14
Instrument Natie Theniat Em ironment Mumitor Calibotion = T0°C 10 60°C wet
99 0.13
Menukacturer © TSIQUEST Type of Sensor . KTD
450 o
Mokl Q- Sensor Drmeier imml 1 4.5 |
Serial Nunher TEXO4U02 Calibration Fosition ) + - 6.5 —— T 1
Reeulution RS Insmumen S : Used ——— .
1D Nusniher UAEEFM.1162566 = - ot 012
280 ~0.4 0.1
Calfbration Em ranment and Delalls
30t St (k]
Temperatuse e
351 -0 013
Humidiy © SSURH 215 SkH oRy
04 00 [AE]
Received Date 10 )iy 2024
451 A (5]
Calbrated Dale o 16 duly 2024
0z -0z [
Culibrativg Procedine Trediouse methid € P-TPAM-IL by Uompanisen with Stebind Thermomeler. Y 02 o2 o
Relerenes Standard
o — Digital Thermnmeter with Seasor, Munufacnmer: GINGO-GINGO. Mislel: GT11 RTDI00, SN: I - e | 01 ] 013
GSO00UST. 10: 02-TPM Which was ualibrated on | March 2024, Calibation Certificare S0 : OR4-0478 2504 251 -l 13
30038 R1} -0.1 013
This Ceruficate is (raceable 10 1 Unit through Quality Reborn Co, Lith, NSC-ONSC Accreditation Ko Tl I e S
GLUKE - - T -
Caltbration 02592 00 a0 -0 I 018
a0y ast a1 o
Nel
. [ swen o2 0 | an
The reported uncertinty is based on siandand uncertainly aiulliplicd by th Coserage Factor k=2, providing alevel of conlidenss = wz | o | on
approsimately 95 °
End of Contificurs
— Ohat
Approved By My Sutichoh Tirspukdecsakl
Mr. Noppadan Luangart
Technical Manager
Tssue Date ¢ 16y 3024
'
The. is i oot wTHIED apETAdl Lt mtﬂnﬂqihmu [ —— s,
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United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomeuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
commanTeowny wares Tl 0 3763 2828 Fax 0 2763 2800

E-mai:

MULTI-POINT GAS TEST REPORT = =
Test Date : Nov 13,2023
H Gas Analyres {CO} Mode! ; 48
Manufacturer: Thermo Sdentific Serial Number : 1200636467
Standard Gas Concentration Rilutor Detail
Sulphur Dioxide (502) 44.68 PPM  Manufactures : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Modsl : 1461 ]
Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20.2024
= Multi-point gas test data
Reference Value (ppm) A“"’m"’ Difference Error | Percent Emor | [% Ervor ]
Level Zero 00 0.7 . 0.
Level 20.00% 10.0 105 4
evel 40.00% 20.0 217 : 7.
evel .00% 309 308 [X) 2
tevel .00% 0.0 @0 0.0 0
Remark : Measuring Range 50.0 ppm 3.24
:Aaceptable Limit + 5%
Mulii-Point Gas Test Chart |
50
E 400
s
£ 5]
g -
0
0 50
Referonce value ppm)
== Realyaer Disply ]
7 Calculata by
-~
AlA e
1;&11.1 anvererl Bl e NV 2O

Page 1
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{ T
NA accredited calation faborotory AN

JIRANATLL ASNOCIATES CLLLEIL ISOAEC 17025:2047 U, Tl \“\ W

NSC-TISIIIS 17025 NSC = TISI-TI5 17025

Jranatee Avocates £o. Lid CALIBRATION 0367
G015, 12336 CALIBRATION 0367
Peschuasert 2,771, Rd.\vatthagca, Bacghokyal, Flow measurement loborgiory
Bangeck 10600{Tharznd] Callbration sevvices department.

Tek: <5406t

M. b 56363595453

e racalraton@ anaiee om
Wa' hite: wx pranelee com

CERTIFICATE OF CALIBRATION

CerfesteNo.  :COF-002-66 Fage10f2Pages
MEASUREMENT ITEM +Top Load Orifice Catibration pracedures
MANUFACTURER + Andersen Instruments The Orlfice gos flow device wos cakibrated ngoinst
MODEL/TYPE 16258 Standord Rotary Displacement Meter (Roots
SERIAL NUMBER 1801 Miter) Mode! GE3/IMC/WZ-dp, The WI-€L-004
1D RUNEER UAEANYV.OS1/2587 wos used a5 o callbrolion guidetine.
CONDITION AS-RECEIVED + Used tem .
CUSTOMER nited Analyst and Engineering Consuitant Co,, ktd. This certficate grovides  troxeabitty of The
Bong actional
Bangkok 10260 ‘standards, ond to realization of the Internationol
system of unlts (S} through the VSL (Notionol
NECEIVED DATE 107 1l 2023 Metrology Institute of Netheriands) via Centificote
MEASUREMENT OATE 14402023 number: 62211901
ISSUE DATE 118w 2023
Uncersaiaty of Measurement:
The reponed uncertainty of measurement is based
ENVIRONMENTAL CGNDITIONS: on the standard uncertainty muliplied by o
i it Tollow: coverage foctor ka2, Which for o normat
Temperature 1230£30 c ‘ el
prosinotely 95%, The standard vaceriainty
Reletive Humidhy 15502150 *RH of approsimtely 35%
Atmospheric Pressure 1010+ 10 hPa “Evaluation of measurement
chata - Guide to the expression of uncertainty In
measurement”
CAUBRATION CONDITION:
Preconditioning + M hours at ambicnt canditiors
Measurement Cendition + The average values during measurement are 23.5C and S4.S%RH.

NGTED; The certificate if valid only to the lrem eolibrated on date and ploce of colibration.

TABULATION OF REAILTS:
The table oh next page give the measured values.

K
NAC

SRARTES: AN 00,1

Calibrated by:

=

E Appeoved signatory” . 3 ———

M. Parimya Baanchaton
LI M., Sorawie Thachalzd Calibratinn Departeent Manager
T Miss Nrrraparn Lersamphol

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
(N'WRITING FROM THE LABORATORY

NAC

P BN T ERT R A S L)

Continuation of Certificatu of Calibration Membar COF-002-66

MEASUREMENT RESULTS:

The Orifice gas flow device was ealibrated by dirert eompansen

Page 20f 2 Pages

Meter). The Hurmid uif was used a5 3
edium in the system. The standard canditions are 25°C (298,15 K] and 760 mmHg for standard temperature and standard pressure respectively.

Flow rate Pressuce Standard flow [05]
Blate {Pa) '
mfmin mmHg
3 0701 B 12 |
2 0937 754.083 s |
1 1421 754,005 207
. 1172 756,004 28 |
5 1410 753.994 267 |
slops Jwl: 138463
Intercept ()" -0.01635
Correfation coetticlent (rl: 098972
Uncertainty (=2}: 0015 m¥min
Table 2: The results of @ actust calloratior data
Flow rate Pressure | Temperstere | Tempersturs | Ap meter  Ap Orifice Smandard How [0,]
Plate IPa] 3| (Tm] ¥ |
mmin mimHg c 23 mmHg o | mnin
T 0.701 T5ALL5 2387 7330 55.600 1626 0.600 0.65¢
2 0987 754,082 2380 2323 61350 3236 1120 0917
3 11 54,005 2381 120 41972 4338 1307 2661
4 1472 754,004 a1 116 0,933 g 1,368 1126
s 1 1410 53.904 2176 2318 a5 | 2159 | 1699 1357
Siope fn): 126306
Intercent [1: 001029
Comelation coeificient [o: 089972
Uncertalnty [& 25 0015 mmin

**"End of Certifitate of CaBbeation™**

NAC -

1 JRARATEE ASSOQUTYS 00 LT

tenanslummuny

Airgas Specialty Gases
Ai as Alrgas USA LLG
5 6141 Ezston Road
an Artiquids compan; Flunsteachille, PA 18049
Alngaseor
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Custemar: AIR LIGUIDE (THAILAND}
LTC--
Part Number. EOSNI2TE15A0014 Referenca Numter:  160-402772205-1
Cylindsr Nurmber EB0162121 Cylinder Volume: 144 0CF
Laboratory: 124 - Plumnsteadville - PA Cylinder Pressure” 2016 PSIG
PGVP Number A12023 Valve Outlet 660
Gas Code, COCO2.MONOX,S02,BALN Ceification Date;  Jul 06, 2023
Exgirution Date: ggl 06_2031
ith ‘EPA y Msayard i ) decurmont EPA
DR 1283 uvng 1 p procedurea Fik< 092100 fer This cyinder b
y [ty ks " > N
e resuts T wacp ™ Aud ikt leboraary. Do
ot Use Trvs Cybaies baiow 30 .7 o
ANALYTICAL RESULTS
Component Renuested Actual Protocol Total Relative Aszay
i Concentration Meth Uncertainty Datss
NOX 100.0 PRI 1004 PFM &1 +40.9% NIST Traceable 0672772023, O71CER0Z)
NITRIC OXIDE 100.0 FPM 1002 PPM =) +-09% NIST Traceable D6/2712023, 07672023
SULFUR DIOXIDE 100.0 PPM 1009 PPM 5} ++14% NIST Traceeble DA2TI023, 07 EI2UZ3
CARBON MONOXIDE  200.0 PPM 1822 PPM 61 +- 0 3% NIST Traceable D&72672023
CARBON DIOXIDE 5000 % 1982 % [} +4+1 2% NIST Traceable 0672712023
NITROGEN Bajance
e ———
CALIBRATION STANDARDS
Typo  LotID Cyiinder No [+ Uncertainty _ Explration Date
GMIS 10420208 CC754364 9838 PPM NFTRIC OXIDE/NITROGEN 4 0A% Jan 04, 2031
PRM c2218101 APE1S14048  100.19 PPM NITRIC OXIDEMNITROGEN - 03% Feb 28, 2025
GMIS 2023042525 CC754381 58,52 PPM NITRIC OXIDENITROGEN D 4% Apr 25, 2031
PRM 12409 0813660 15,01 PPM NITROGEN DIOXIDE/AIR +15% Feb 17,2023
GNIS 153400202002 E85120037 9.693 PPM NITROGEN DICXIDENITRGGEN 16% Sep 20,2025
NTRM  180102.22 KALOO3820 57.69 PPM SULFUR DIOXIDEMNITROGEN 4-0.8% Nov 04, 2027
] 230601 CC745902 246.47 PPM CARBON MONOXIDEMNITROGEN  + 0.3% Dec 09, 2028
NTRH 1Z0B06-02 CCAT730 13,259 % CARBON DIOXIDE/NITROGEN +-006% May 14 2025
The ERU. NTRIL PRM. b RGM noted above I only n rofatance o tho GAIS ysad 1 tho askay and nol part of the anatyai
ANALYTICAL EQUIPMENT
Anafytical Prlll:iEle Last Multipoint Galibration
Nicolet (550 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
SIEMENS ULTRAMATEE N1-C5-180 NDIR Jun 14,2023
Nicolel iS50 FTIR AUPZ010245 NO FTIR 4un 26, 2023
Nicolol 1SS0 FTIR AUP2010246 NC2 FIIR Jun 15, 2023
Nicolst IS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023
e W :
Approved for Refease Page 1001

enmslumunu
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Somtmtn cowner wr Vel 0 2763 2628 Fax 0 2763

United Analyst and Engineering Gonsuttant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phuakhanong, Bangkok 10260

E-mail:

MULTI-POINT GAS TEST REPORT

i,
A\
TECENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

Test Date : Nov 21,2023 DORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTENG SERVICES ’i@;
5344 PATTANAKARN ROAD SO1 12, SUANLUANO, SUANLUANG BANGKOX 10250 ol et
TEL. 02717300028  PAX.0-2719.9484 CALISRATION 0008
Equlpment : Gas Analyzer (NOz) Model : 4% -
Manufacturer: _Thermo Scentfic _ Serial Numbes : CM22177051
Cert.No.: 24CH310
Standard Gas Concentration Dilutor Detail Certificate of Calibration fepe: s
Sulphur Dioxide (S0z) 44.68 PPM  Manufacturer : Thermo Scientific ‘
Nitric Oxide {NO) 4594 PPM  Model : 1461 |
Methane (CHa) S PPM  Serial Number : 1180540071 | Equipmont : PH Meator
Carbon Monoxide (CD) 984.8 Manufacturer : Horiba
Cylinder No. : EB0143262 AGUABH2
Expiration Date : Jun 21,2024 mecals =
L ——— — Serlat No. : HATM0043
HIS==== Multi-point gas test data ID No. : UAE EFM.013/2665(EFM.pH.03/85)
Reference Value (pph) "'""(;:)i"’"" Difference Eeror | Percent Error | [96 Error ] Condition As-Received: Used Item
el Zera 00 0.9 .50 50 0.50 Recsived Date : 12 March 2024
Level 20.00% 100.0 100.7 ,70 .70 0.70 | Calibration Date ; 13 March 2024
Level 40.00% 2000 2009 .50 a5 045
evel 50.00% 3000 300.8 .80 27 0.27 Reference : 2403-0385W8C-3
| |Level 80.00% 4000 400.0 .00 0.00 0.00 Submitted by : United Analyst and ineering Consultant Co.,Ltd.
Remark : Measuring Range 500.0 ppb Avage Difference (% 0.46 & 3 Sol Udnnzfx‘k M i‘:ld\umvn Road,
:Acceptable Limit + 5% : p
S — Bangchak, Phrakhanong, Bangikok 10260
| Multi-Point Gas Test Chart |
0 T - Amblant Temperature : (25 & 25 C
i 0 I T ] Ralative Humidity : (50 t 15)%
'E 200 — ] 1 Callbration Procedure : In - house method :
8 = T - CP-GHS5 by direct measurement with DC vollage
= 200 - ' standard and direct measurement with
8wl I[N [ certified referance material (CRM)
E 1w 1 | - GP-CHA by comparison with temperature standard
0
o 50 100 150 200 260 200 350 400 450 Callbrated by : Warakorn Lerngagtrakut
Reference value (ppt) I
| —s— Analyzsr Display | J
Approved by :
( ) Pomthipps Tameyaiul
e l:.llcullh by ( ) Unnopphol Harachal
T . () Seitip Meangmal
21 Kov ; 22 P Nov 2023 Issue Date 16 March 2024
The Ui ies ave for a of app: 5%
Thia corificats roprr Jn folt, excepl wil L
Approval of | : Cquipment Calil
o e pkl e S \
Pago 1ot onanslueauny enalumuny
A 0064527
CertNo.; 24CH310 i 24CH310
Page.: 20f3 Page.; Jat3
Condition of this callbration result Calibration Results
1. Raferenca Standard Instnumnent Function : pH Mesasurament
Instrument SeriaiNo.  IDNo.  Cort.No. Due Date Porforming three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 64020048 130RC118 23E2802 27 Aug 2024 [
2) Ref. Standard Thenmometer 4982054  110RC044 231908 26 July 2024 | Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverags
This certification s Ireceable o the Intarational System of Uit malntained through:- Gallbration BufferSolutian | Reasting || Reading f/pH Massurement || fociar
- Technology Promofien Assacialion (Thalland-Japan) {mv) ® k
2. Certiied Reference Materials  : The measuremmant resuls ere recsablo to I thraugh CPA char Lt pH" Elaciods 008 4.01 e 0.0079 =
ANSI-ASQ National Aocreditetion Board, Accreditad No. AR-1835 (BIN.: CozMa1e) 6.886 % 29 oan 200
6.985 7.00 15 0011 200
Buffer Solutlon Manufacturer LotNo, Exp. date 0.997 10.00 7118 | 0.0092 200
pH 4.008 CPA chem 940102 27 Nov 2025 Functlon ; Temperature Measurement
pH 6.886 CPA chem 840104 02 Nov 2024 {*) Without adjustmant
pH 8.887 CPA chem 840106 02 Nov 2024 Tt i in T Probe;
3. This certificate is valid anly to the ttem calibrated an date and place of caliration. - Modsl : 9652-10D
- Serial No. QB2MO181
Calibratlon_Results Dimension of probe
Function : mV Measurement - Length : 108 mm.
ing standard curve by Pracass at pH {4,7}i7,10) - Oiamatar : 16 mm.
- Immersion Depth : 20 mm.
Uncertalnty of —
Nominat | Slzndard al Reading ity Coverage
Unit Under Velue Voltage Mansuramert factor Calibration Standard yuc* Uncertainty of | Coverage
Emvor
Input [4mv) P Polnt Temperatura Reading measurement factor
pH mv mv | H {c) {*c) (°c) (*c} (£°C) [
PH Meter 4.00 177.48 1774 ] a0 0.058 200
S/N.: HAIMOO43 7.00 0.00 02 7.00 0.058 2,00 250 25.002 260 0002 043 200
7.00 0.00 02 700 0,058 200 00 30.003 300 -0.003 013 200
10.00 -17748 776 10.01 0.058 2.00 350 35.002 35.0 0,002 0.13 2.00

Saidhy
wnanslueun

21208337

Remark_ - UUC* = Unlf Under Cafbration
The reported uncestainty of measuwrement was based on & standard uncertainty muttiplied by a coverage
factor k, providing a level of confidencs of approximately 95 %.

-olio-

l.anms'l:igﬁ%f

a 1206338




M’A_\E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomeuk 4%, Sukhurvit Raad, Bangehak, Phrakhancng, Bangkok 10260

ey oo Tel, 0 2763 2628 Fax 0 2763 2800 E-mal
MULTI-POINT GAS TEST REPORT
TestOate  :Nov9,2023
Equipment : Gas Analyzer (S02) Model : 43 L
Manufacturer : _Thermo SCIENTIFIC Serfal Number : 1182920015
Standard Gas Concentration Dilutor Petail
Sulphur Dioxide (S02) 4468 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Ondide (NO) 4594 PPM  Model : FU .
Methane (CH) = PPM  Serial Number : 1180540071
Carbon Monowide (CO) 9848
| Cylinder No. : EBO143262
Expiration Date : Jun 24,2024
Multi-point gas test data ]
Referance Vaiue (ppb) """‘&::"’"’ Difference Error | Percent Error | [%% Error ]
0.0 07 .70 70 70
100, 1006 .60 60 .60
200. 200.9 .90 4! 45
300, 3008 0.0 .7 .27
400, 400.0 0.00 X 0.00
Remark : Measuring Range 5000 ppb Awraga Difference (%) 0.40
Acceptable Limit + 5%
. | Multt-Point Gas Test Chart|
& 40— e
2 w — ]
E 300
250 ]
- ot
Eow =
5
g2 W
50 - : = |
[
0 50 10 150 0 250 a0 350 00 450
Reference value {ppt)
—o— Auslyze Disgity

wnheend v NOX... 1. 2023, |

Page 10f 1

enansiumuny

INNOVATIV

i INSTRUMINT CALHERATION LATS

7139 MO0 1, SOISUNTINAKORN DE TAMBON BANG KARQ,
ANPHOE BANG FHLESAMUT FRAKAN PROVINGE 1030 TIAR ARD

CATIVID [RUNE R i

T}
ACCREDITED

EiLmnatiow LasomAToRY

TEL: (M60-21 16 2060-1 TAN: (6610-21 16-7140 G-I
Page 12
Certificate of Calibration

Custamer Cortlficate No : 23-AFM-219 Rev.]
Name UNITED ANALYST AND ENGINEERING CONSULTANT €0, LTD. Request Ko : Reg-2023:2471
Address 8) S0i Udomsuk 41, Sukhumvit Road, Dangehak, Prabanony,

Bangkok 1026
Unit Under Calibration Details
Mensuremen ltem + Air Flow Meter
Manufacturer : TSI
Modei : 4146 Sengor Mode? : -
Scrial Number : 41461813030 Sensor Seral Number : +
L) * UAEEFM.102/2561

Locution of Calibranon 2 LAB 4 AIR VELOUITY METER

Callbration Emvirsnment and Detalls

Temperature sa3c=1'C
Humidity : 55%RH+ 205RH
Baromeisic Pressore 1 1013 hFa = 10 hPa
Reccived Dake + 11 Cctober 2023
Calibratson Date + 25 Uctober 2023

Calibuation Procodure @ In-house method CP-AFM-0) by Comparison technigee with Standard Primary Flow Calibrator

Reference Standard Model Serial Number | Duc Calibration
Air Flow Mecs Grliaror 3 Standard flow 19031011003 Sensidyne 12 July 2024
Air Flow Metes Gilibeator 3 High flow 18501012012 Semsidyne 12 July 2024
Temperature meter 6Tl 05000057 Qreborn 27 February 2024
Fressure ey  craum $1000KDU/SS 1282 TPA 2 November 2023
Traceublly :
This Cortifiexce s traceable 1n $1 Unit thraugh Sensidyne AZLA Acerediiation No. 394301
Note @
inty is based i iplicd by the Coverage Factor & = 2, providing s bevel of onfidenco approximately 95 %.
“This Certificute was fasued to replace to Calibration Certificate No. 23-AFM-219
Cafibeatian By : " Appreved By : I
Mr. Noppedon Luangan Mr. Pacii Mahasom
Servies Colibration Engineee Calibratian Engineor Supervisor
Issrc Date s 7 November 2023

The resulte relaicd osly tibemiod i n Tl

; ..mnmsl:.imuqu

F-106-AFM-01 Rev.00 Issue date 01/07/19

INNUN ATIVE INSTRUMENT CAUIBRATION T Al
PNNDVYTIVE INGTRE AENT €1 £ 11 I ADOF 6 8

ERCSUPTIR

TR AKORS 1] TAMBON BANG KA, i =
ccRrcoiTCto

VMIHOF BANG PRILESAMU'T PRAK AN PROVING £ 10230 THAM AN el o
AL ARATN L ABGAATORY
TR T UGBS AN G2 14 oy

Page 24

Certilcate No 3 23-AFM-219

Requesi No : Req:2023-2171

Resuil of Calibration :

Temperature Peessure sTD e Erver Uncertainty

| ‘o (kP Qimin} (min) (wmin) (Wnin)

| 2500 1020 g w20 uon 0.0013

E 50 101,30 T 047 .00 0.003 0.0033
250 10827 1 Ll wLYe 1 o 0.004 0.0028
2530 19127 uiys 0.005 0.0056
2530 7 0427 n.493 i 0560 i 0,002 0.0071
2530 1024 w997 1000 0.003 | o |
2320 10125 1688 1695 a0 085
2540 0.1 1002 | 2007 woos 0046

, -

| 830 e 2991 - 3018 0.023 0,042
25.30 0.4 3994 42 0.008 J D056
3630 o 5012 S0 o | umm

Nate STI « Sindard LU Uit Unider Calibration

« LUC Reference Condition : Ac21.1 'C, 1013 kPa, Air

- Flow Rate w23 cumested far sionestamard wperating comdition by using equation ¢

Pres Tmeas
Qmeas = Q_ref XX —
Pres Tres
where (= Flov. Rate 1= Absolute Pressure T Absolnic Temperatute

Meas . Measuremenl Cendition ref = Standard Condition

* Indicates non accredited

End of Cerlificate

Fhe resubis relased omly w hs besiet ot

o s o AOOEASIHPAURR

FM-708-AFM.03 Rev.00 Issue date 01/07/19

ICES 3: EQUIPMENT CALIBR ATION AND 1 ESTING SERVICE:
5344 PATTANAKARN ROAD 5 3 :

NaCTmtmICEs
eALiERATION 8000

Certificate No, : 24H716

Certificate of Calibration

Page: 1ol 2
Equipment : Digital Thermo-Hygrometer
Manufactarar: tigicon This certricale may ot be fepreduced olher than ia il
) VCARL vath e prior written approval of the head of
Model : THo2 Cerparale Services 3: Equipment Cafibration and Teshng Services
Serial No.: 305034173
1D No.: UAE EFM. 18272565

<Conditlon As-Received: Used Item

Received Date: 05 Aprl 2024
Calibration Date: 10 Agn 2024
ta 11 Aprit 2024
Reference: 2404-0245WSC Submittad by:  Unita3 Analyst and Engineering Cansultart Co. Ltd.

Ambient Temperatare: {25 £ 3} °C
(504 20)% 81 Soi Udomsuk 41, Sukhumavit Road,

Bangehok, Phrakhanong, Bangkok 10260

Relative Huml(dity:

Procedure used:  Calibralion were conduated using in-houss cakbraticn proceduss GP-HO3 acearding to companson
with standard chilled minor senser for humidity maasurement function and comparisan with slandard

probe for tunciion into humicity / temperature chamber,
Condition of this result of calibration
1.Reference standards instruments :
Instryment Model SerisiNo.  CemificiteNo.  Dua Date
1} Chilled Mimor Hygrometer Dew Master 44730 21655 02 Aug 2024
2) Handheld Thermomater With Sensor 1524 A5A339 231238 16 Oct 2024

2.The certificate is valid anly Lo ihe item calibraled on date and place of calibration,
3.This Certification is traceable to the Intemational System of Unit maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditaiion No. Cafibration 200582.0
-Technelogy Promotion Association (Thalland-lapen), NSC-ONSC Accredited No. Calibration 0008

Approved Slgnatory : é 1

171 Chalot Waswwanjua.
I 1Viporn Tantiymwutt
I 1Unnapphot Harachat

Cafibrated by - Vipom Tentiyawutl
IssusData: 17 Aprl 2024

tonanslumaun
80339073




INNOYATINE INSTRUMEN | CATIBRATION [ Al
INAUUAIA L INKIRE T 0. T HEAD DFH _
NNOVATIVE |
MO T NOUSTNTISAKDRY 1 TAMGUN BaN0 KALL L3 Cr T dtna
ANIFHOF 153%0 PLETSAME TPRAKAN PROVINGE 1050 THAH ANO e 2 e —
101 GGH2 oS50 13X 02 16Tt e
Certificute of Calibratian
Cort. No.: 24H718
Page.: 2 of 2 Customer Certificate No : J-LXM-133
Kane UNITED - Reguest No : Reg-2024-1139
Result of Caljbration:- Without Adjusiment 2
Function: Hurmidity Measurement, COLTD. Page: 12
Addievs 1 Soi Udomsak 41, Sabbuums it Road, Bangelush. Padanong,
Referenca Standard uue* Uncertalnty Hangkok 10260
Tamperature Humidity Reading Emor of Measuremant
c) {%RH.) (%R.H.) (%RH.) #%R.H.}
o - b 0.6 13 Unit Under Calibration Details
250 50.1 50 21 16
250 80.0 58 20 1.6 Tnstrument Name Light Metee Rimge Calibration : 2000 , 20410 Ix
250 70.2 3 42 16 Manulacturer EXTECH Insirumen: Stas © Used
Mundel 07026
Result of Callbration: Without Adjusiment
Function: Temperature Measurament. Serial Number AU52262
Reslutin ils
Btandard uuc Uncertainty 10 Number UAEEFM.1T42564
Temparature Reading Error of
o) c) c) @*C) Culivrution Emvivonment and Defails
19.938 203 0302 042 Temperatare 25520
25.031 256 0.569 042 . s, gy 25
20.045 302 e 04z Humidisy 1 %RH £ 20 4RH
40,023 0.9 0123 0.42 Received Date 23 May 2024
Calbrated Dare 30 May 2024

LS ; Unit Under Calibralion

The reported uncerieinty of moasurement was base on siandard Lincerteinty moliplid Cabbruon Procedure  The mcasircment swas donc in accordunce swith CP-LXM-01

by coverage factor k = ;. i i %
Y i 00, providing confidence level spproximately 95%, Reference Standurd Photometer and Iikuminance Sensor, Seral No.: 30662, 30592-2, which was calibrated vn 31 Octobsr 2023,
-obo- Cenificaic No.: TP-1043-23
Traceahility This Certifieme is Iraceable 10 Intemational System of Cnit (511 Linat through National Instituie o
Metrulogy (Thailnd)
Note

The reparicd uncertainey is based on 2 siandard incertainty muliplicd by the Coverage Factor & 2. providing a level of confidence
anproxiniacly 95 %,

Approved By : wn
M. Pacil Mathsvam

Culibration Engineer Supervisor

W tssue Date : 30 May 2024

enaslumuny e . : o s e OIS LURIUAY

FM-T08-4 NARD] Kev 00 1 swc iale D3 07 19

21210371
INSUVAFIVL INSTRUAENT CIOIBRATIEN ) Al
INNOL ATV INSERENES T 0 LD HEABUH R -
= E3MUG 13 S SUNTRARORY 1 TANIBON BAMI RALD, P
ST p— 5D
AMPHOL BANG PILESAME | PRARAN ROV ISt 10501 THAAND e ol L L oLl
- - T
TSGR 2 163000 AN 166K o0 R b ToRY
[2 [5‘ 'S Catitwasion Norr Certifizate Not 24-LXM- 153

Request No : Reg-T024-1139

Page
Resull of Calliration ©
Standard | CUC Reading | Carrection
LLC Range (hy
[CY) (03] iy =hy
" a 0 00055
s I I 2.2°, of Ruading
o Wi
m -t
m 3 2
i 01 B
500 w03 22%ui Reading
20
i bos 5 ool Reading
1000 100K Y 22 % or Reabng
o 20 v 2.2 % ot Readmg
140 (S0 -1 212 % of Reading
ple) Inlx -5 12" of Reating
m; l a 22%uf Reading
1 2000 1" 22 %nf Reading.
| 300 B 22 % ur Reading
0 ana wo | ® | 22%orReale
S0 1950 £ 22% ol Readmg
= Incicates men aveedited
End ol Cortificate
Calibrated By : wé

Al Noprodan Luwangan

senemslumauny

TM-TUS-LXBI-0) Rt 0 fsse e 01 07 19

enaslurmuny S




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

7
$34/4 PATTANAKARN ROAD 50I 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "’qfﬁ\} ¥

TEL. 0-2717-3000-24 FAX. D-2719-94B%

fredt
Lo CotNo.: 24P1370
. . . Page: 2012
Certificate of Calibration  Certiieato No.: 24Pts70
Page: 10f2
Resust of calbealion- Whout edhustrment Bange: 720 mmHg 10770 mmHg
Equipment : Anercid Barometer Scale nbatval : 1 mmHg ( The Fifth Estimate }
5 This certficate may not be reproduced other than in fu, Increasing Presaurs
S Barigo axcoptwith the pri wiktsn approval of the heed of [Rppiiod Prossure (mmig) | 71675 | 726.68 | 73853 | 74084 | 76165 | 774.18
Model : 1MIMS Corporata Services 3: Equipmant Calibration and Tasling Sarvices. U™ Tndication (mmHg) | 7200 | 7300 | 7400 | 7500 | 7600 | 770.0
Serlal No.: - [Error (mmHg) 425 3.12 147 0.18 -1,98 -4.18
IDNo.: UAE.EMA2.06512562 Decreasing Pressurs
Condition As-Recsived: Used ltem [Applied Pressure (mmHg) | 774.16 | 761.85 | 74940 | 728,00 | 72653 | 71575
) [UUC* Indication (mmHg) | 7700 | 7600 | 7500 | 7400 | 7300 | 7200
Recalved Date: 05 Agril 2024 [Error (mmrig) 418 | 185 | 060 | 200 | 347 | 425
Calibration Date: 22 April 2024
The uncertsinty of measurament wes & 0.24 mmHg
Reforence: 2404-0243WSC Submities by  United Analyst and Engineering Consultant Go.,Ltd. * UUG = Uit Under Catibration
Amblent Temperature: {23 £ 2 ) °C Tha reported urcertainty of meesuremer wes besed on & standard uncertainty muftipiisd
Relativa Humidity: (50:15) % 81 Soi Udomsuk 41, Sukhurmit Road, Bangchak, by & coveraga factor k= 2, providing & level of confidence of approximataly 85 %
Phrakhanong Bangkok 10260
Aumospharlc Pressure: 1007 mbar i
Procedure usad:  The cafibration was conductad by direct comparison method against Pressure Measuring Inetruments
Standend according to calibration procedure CP-P1D, using * DKD-R 6-1 , Calibration of Prassure Gauges * as
& guidelines.
Gondltion f this result of calibration
1.Reference slandards instruments
Instrumment Modal SerialNo.  Certificate No.  Dus Date
1) Standard Baromater DPI142 1422505048 MP00S424 U3 May 2024
2.This instrument wae installed in vortical oriontation and center of the dial was uved as the reference favel,
3.This resul of calibration was made on requestad at the paint specified by customar.
4.Scale and conversian factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressurs.
&.This instrument was used clean air es pressure media.
7.The certificats is valid only 1 the item calibratad on dats and placs of calibration.
8.This Ceriification i@ traceablo to the (ntomalional Systam of Uit maintainad through:-
-National Institute of Metroiogy Thalland (NIMT)
Calibrated by:  Suksan Khankaew Approved Signatory :
lssuoDate: 23 Apr 2024 { 1Phafines Prabpsipal
{ ]8um Suwannser
[v] Attapo! Penurach
' '
wenanslumunu wnanslumunu
o’
TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN)
CORIMUKATE SKRVICFS 3: KQIUIPVIENT CALTBEATION AND TESTING SERYICES RN W
534/4 PATTANAKARN ROAD SOT l!.SU)\NLVANG.fUANLUANl‘I BANGKOK 10250 e WEEamETEATOE CortNo.: 24CH240
TEL.G2717-3000-23  FAX.C-2719-9484 CALBRATION 8330 Page.: 20f3
Condltion of this calibralon reguft
CortNo.: 24CH240 1. Reference Standard Instrument
Page.: 10f3 Instrument Serial No. 1B No. Cart. No. Dus Date
. . . o
Certificate of Calibration 1) Document Process Calibrator 54020049 130RCII6 2962802 27 Aug202¢
2) Ref. Stendard Thermameter 49082054  110RCO44 231908 26 July 2024
Equipment : pH Meter o "
i e to the (rtemational System of Unit malniz -
Man e He Tluwemnhm::l N , Y ; ni ined through:
ufactu: oriba - N Promotion Asst
Mode! : LAQUAPH210 il (
2. Certifiod Refarance Materials * The measurament resuts ere traceable to S through GPA chem Lid.,
Serial No. : HAI00GS ANSHASQ National Accredilation Bosrd, Adcredited No. AR-1835
DNe, : UAE EFM.012/2665(EFM.pH.02/85) A Exp. ot
Buffer Solution e Lot No. Exp. date
Condition As-Recelvad: Usaed tem el Lot
8 F 2004 pH 4.008 CPA chem 840102 27 Nov 2026
Rocaivad Date © ebruary pH 6,986 CPA chem 840104 02 Nov 2024
Caflbration Dats : 20 Fabruary 2024 pH 887 CPA chem 340106 02 Now 2024
Referonce : 2402-0594WSC4 iy ; o o .
Submitted by : and Enginesring Censullant Co.td. 3. Thia cartificate s valid only to the item callbrated on date place of calbration.

3 Sol Udomsuk 41, Sukhumyit Road, Bangchak,
Ptwakhanong, Bangkek 10260

Ambient Temparaturs : {26 £ 26) °C
Relative Humidity : {50 % 15)%
Calibration Procadure : In - house method :

- CP-CHS by direct measurement with

DC Voltage Standard end direct messursment

with certified referanca material (CRM)

- CP-CHB by comparison with temperatura  standard

Collibrated by : Walalek Sirithean

Approved by : R G”ﬂ IV_’ S

Approvad Shyatory
() Pomihippa Tameyakul
() Unnopphol Harachal
(/) Saithlp Meangmai
1ssus Date ; 22 February 2024
The L arcfora p ity of ap, 95%
sty o b reproeduc e ol than s ‘with the. prior written
Approal of e hewd of Corpornts Servces 3 Faipraend Culibntion und Tesneg Serviews. \
wenaslumauny
A 0083842

Galibmtion Resuits
Function : mV Massursment

standard curve by Document Proceas Calibrator at pH {4,7)(7,10)

1] Uncartalnty of
Nomilnaf Standard ol ing nty Coverage
Unlt Under Value Voltage Mensurement factar
st ) K
pH mv mv pH
PH Meter 4.00 177.43 175 4.01 0.058 200
S/N.: HATM0036 7.00 0.00 0.0 7.00 0.058 200
7.00 0.00 00 7.00 0.058 200
1000 -177.48 1774 10.01 0.058 2,00

Lanms‘lain‘(:%r%{ﬂ“’

a1203290




CertNo.: 24CH240

Page.: 3of3
Calibration Results
Function : pH Measuremont
three buffers standard curve by using buffer nominal pH (4,7}(7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Callbration Buffer Solution Reading | Reading |pH Measurement factor
(mv) (5] k
pH Electrode 4.008 401 1778 0.0071 2.00
S/N.: QO2MO181 6.936 §.89 2.5 0.0089 20
8.886 1] 18 0.0082 200
0.887 10,00 -169.2 0.0085 2.00

Function : Temperature Measurement
{*) Without adjustment

This was with Temp Probe;

= Model : £626-10D

= Serisl No. : Qo2M0181

Dimenslon of probe

- Length : 107 mm.

- Diameter : 18 mm.

- Immersion Depth : 100 mam.

Callbration Standard uuc* Error Uncertainty of | Coverage

Polinl Temperature Raading measurement factor
°c) {c) (°c) (c) (x°C) k
25.0 25000 250 0.000 013 2,00
300 30000 30.0 0,000 0.13 200
35.0 34.999 35.0 0.001 0.13 200

Remark - UUC" = Unit Under Calibrator
The reported uncestalnty of measuremant was based on a standard uncertalnty multiplied by a caverage
factor k, providing a leval of confidence of approximately BS %.

INNOVATIVE INSTRUMPENT CALIRRATION | AR

Certlficate of Callbration

Custemer Cerfificute No : 23-AFM-219 Rev. |
Name + UNITED ANALYST AND ENGINEERING CONSULTANT 0., LTD. Request No : Req-2023-2171
Address + 81Sai Udomsuk 41, Suklamvit Rosd, Bangchak, Prakanong,

Beugkok 10260
Unit Under Calibration Detalls
Meusurcment llem 1 Air Flow Meter
Msnufacturer £ T8I
Model 1 446 Sensor Model : -
Serial Number © 41461813030 Sensor Serial Number : -
D 1 UALEFM.102256)

Location of Calibativn : LAB 4 AIR VELOCITY METER

Calltwatlen Environment and Drefalls

Tempemiure paate=3e
Humidity : 55 %RH=20%RH
Barometric Pressure 1O13 hia = 10 hPa
Received Date = 11 October 2023
Calibraton Date 25 Detober 2023

Calibration Procedure In-house method CP-AFM-01 by Comparisan technique with Standard Primary Flow Calibrator

Reference Standard ‘Model el Nomber | Tracebte | Due Collbcation
Air Flow Meter tor ¥ Standard flow 19031011003 Sensityme 123uly 2024
Air Flaw Meter Gilibator 3 High flow 18501012012 Sensidyne 12 July 2024

Tempewremeter | GTM 0BO00S7 Qreborn 27 February 2024
Pressure metes TING2400 41000KDU/B51882 | TPA T November 2023

Traceubility :
‘This Centificate i traceable 10 $1 Unit through Sensidyne AZLA Accreditation Ne. 3943411

Note :

The seported unceralnty is based mn standard wicertainty eauliplied by the Cos ersge Factor &= 2, providing b level of confidence appraxionately 95 %.
This Cevtificate was fssurd to replace to Calibrativn Centificate No. 23-AFM-219

Muas = Measuremenl Condition ref'= Sandand Condition

* indicates non scvrahied

End of Certificale

only 12 1he item enlibraied it wahaut

enaionEISlOUAY

FM-708-AFM-D1 Rev.00 t356¢ dote 01/07/19

~olo- Chlibration by : e Appraved By :
M, Noppadon Lusngan Mr. Pach Malhavom
Service Colibration Engincer Calibestion Engincer Supervisor
Tssue Dule © 7 November 2023
' BB
wnaly -
The sl e o he e callmed, Th i i, e .,Lanﬂnﬁlumuqu
a 1203289 FM-708-AFM.01 Rew.00 Issue date 01/07/19
INNUVATTVE INSTRUMENT CALIDRATION LAR
POV ATIVE INSTRUMENT £UL LT, HEAD DFEICE
T M NOO T, SOLESUNTNARORN 31 TAMMN BANG KAL),
AMPHOF BANG PIILL SAME T PRAKAN PROVINCE LS THADLAND
AT aBaRaTIAT
TEL: (GARD21 1w 380D-( PAX: (6010-21 167146 R S 1
Page 22 TECHNOLOGY PROMOTION ASSOCIATION (TIAILANDJARAN)  SOS %
o — — CORPIRATE SERV i EQUIPMENT CALIBRATION AND 1ESTING SeRvices SRR | =
344 AN, N RO vJ Y WK s kX ¥
Cortiicote No s TAEMAEID 344 PATTANAKARN mlw }‘\LD :(31 ", :l{.n:l_u»_o, SIANLUANG BaNGROK 2t %700 )
EL 027132000024 FAX. 027109584 e
Request Xo ¢ Reqr2023-2171 caLmRATION doce
Result of Calibratian : Certificate of Calibration ~ Seificare No.: 241715
- 7 T Page: 1o(2
Temperature | Pressure ST i Ereor Uncertainty
Equipment : Pigital Thermo-Hygromater
(o (kPa) ) Wmin) (min) (Umin) Manutacturer: Digicon “This cerifeate may not be teprodiced e than in sl
2300 101,20 0018 0020 0.002 wuyI Moded + THoz eXeRpt with lhe_nriw wtitten appraval of te head of
| ; : Comarale Senvices 3 Equipment Calibrailon and Testing Services.
25.40 101.30 004 nos0 0.003 00033 Serial No.: 395034173
2530 10127 0.096 6.100 4.004 00028 10 No: UAE.EFMAB212585
.40 JaEy | 0,195 L 04 | oooss Condition As-Recelved: Used (1em
2530 10127 | 0493 | 0.500 0.007 | woon Recelved Date: 05 April 2024
.10 10121 | 0997 | 1.000 a3 0.083 Calibration Date: 10 Aprl 2024
3520 10120 1638 | 1.69% wule 0.088 to 11 April 2624
i % Reference: 2004-0245WSC Submitted by:  United Analyst and Enginesring Consuliani Co. Ltd,
2007 0.005 0086
B9 sl o Amblent Temperature: {25 % 3 ) °C
2630 10110 | 34 (03] Va2 Relities RUIGIG: (2% 81 Sof Uclomsuk 41, Sukinurmit Foad,
25,30 1o 4002 0.008 0056 Bangchak, Phrakhanong, Bangkok 10260
5,30 | 10110 5052 5.009 0021 0.0% _ -
L - — — — Procedure used;  CAllbrailon wers conducted wsing it-house calibration proceduma CP-HO3 acsording to comparisan
Nate STt Standard UL : Unit Under Calibration With standard chiled mimar sensor for humidity measurement function and comparison with Siandard
- LUC Referenee Conditivn : At 211 “C, 1013 kP, Air probe for funciion into humidity / temperature chamber.
- Flaw Raie d s il ing eq Gondition of this result of callbration
Q Qret x Pret  Tonea: 1Referenco standards instruments :
meas ref X —— X —/——
- Peer  Trer Instrument ndel SeisiNo.  CoifcateNe,  Due Daw
1) Chilled Mirror Hygrometer Dew Master 42730 21856 02 Aug 2024
where Q- Flow Rate b= Absolute Pressure T Absalute Temperature 2} Handheld Themmometer With Sansor 1521 A5A339 231238 16 Oct 2024

2.The certificate is valid only 1o the ilem calibrated on date and place of calibrallon,
3.This Certificaton Is traceable to the Intemational System of Unit maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Cefibration 200562-0
~Technoiogy Promotion Association (Thailant-lapan), NSG-ONSG Actradited No. Calibration 0008

Calibrated by :  Vipom Tenliyawuti
tssue Date ; 17 Aprit 2024

Approved Signatory : _ M
ch

Waevariua

[ 1Vipom Tantiyawantt
[ ]Unnopphol Harachai

enanslurunu
8 0339073




Cert. No.: 241716

Result of Calibration:- Without Adjustment
Function: Humidity Measuremant,
Reference Standard uuc Uncertainty
Temparature Humldity Reading Error
c) (%RH ) (%RH.) (BRH)
250 40.1 41 o9
250 50.1 50 0.1
250 60.0 58 2.0
250 702 66 -2

Rasult of Callbratial Withoul Adjusiment
Functlon: Temperalure Measurement.
Standard uuct Uncertainty
Tempesature Reading Emor ol Measure
Q) ) ¢ xC)
19,998 203 0.202 042
25.031 256 0.588 042
30.045 302 0.155 042
40,023 399 -0.123 042

ULIC*  Unit Under Catibration
Tha reported uncerlainty of measurement was base on siandard uncerainty mulliplied
by coverage factor k = 200, providing confidence level approximately 85%,

~olo-
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Certificate of Calibration

Customer Certificate Na : 2H-LXM-[53

Nane S LNITED ANALYSEANIEAGINEFRISG CONSULTANT Request No : Reg-2024-1(38
am Page: 12

Adifress, K1 Sui Udvmeuh 41, Subhums it Read. Bangeliak. Prakanong,

Bangkoh 10260

Unit Linder Ustibration Letulls

Instrument Nagie Light Meter Range Calibration 2000 20000 Ix
Manufagtures EXTECH Instrument Statns © Used
Mol anT2e

Serial Nuniber

Resohation LMY
1D Number o UALEFM.I742504

Calibration Envirenment and Detalls

Temperawre 3Ca2C
Humidily 60 °:RH & 20 ¢sRH
Recehed Date 23 May 2024
Califrated Date 30 Moy 2024

Cahbration Procedire The mensuremeid was dane in aecordmee with CP-LXM-01

Relerence Sandard Photemeter and liiminanee Sensor, Seral No.: 306622, 30592 2, winch was calibrated i 31 Ociober 2023,

Nu - TP-ta:

Traceability This Certiticate 15 teaceable 10 Intemational Systen nf Unit (511 Unit theouzh Kanonal Tnsttne of

Metralogy | Tharlandt

Note

The reparied wnceriznty 1 bosed on a standard nnceriainty nuliiplied by the Coverage Factor 2, providing a level of confidenve

appruocimately 95 %

Approved By :

Mr. Pacit Mathavom

Calibranon Engineer Superyisor
Issue Date : 30 May 2024

T — s s SORAIS UMRUAN

FAL L NACRE Re 0| o date 01 07 19
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INBOVATI T INSTREMENT CALIBRATION | AB
INOY AT IRSIRUMENECQ T HEAB ORI
= 1000 TV SESUN TS ARIRN 1 TSNP BANL R

AMEHGE BANG BHE DS GUL T PR AK AN PROVISCE WS4 LA AND

T (6RR21IGN-] UAN, A2 1™ 1

Calibration Note Centificate No 244 \8-151
PRI Adwstmen Fate aliusivent btire v Request Noz Rug-2024-1 139
Page:22

| Siandard | ULC Reading | Correcrion | Uneertainty
1'LC Range thy)
i (L3 (U] =y
o ] v LI
s 0 [ 2297 Readug
[0y [0 i 3 2245t Readuiz
g R 1 2%
S i 2 22 % or Reading |
4 04 - 22%00 miﬂ-;'
e g fn} -3 22° ul Reuding :I
v M < 220 o Reading |
| o e E af Readmz,
1200 1210 -10
1900 11 : gl
18f10 Inl¥
18 1509 k)
200 1939 1
300 2ust) 0
20000 400 wo | 1Y
e 50 « 22 % ol Ruading

* Indicanes mon i

Fnd of Cerrtficate

Callhrated By § e

M. Noppadon Liangan

P — et asinn s SOAEATIMIUAN

FM-208-E XM Res 00 155use e 01 U7 19




CORPORAT ‘CALIERATION AND

s,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁ*\\yﬁ
N

S34/4 PATTANAXARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7383
TEL. D-2717-3000-28 FAX. 0-2719-0484 T e TR et
OLERATIOH obda CatNo.: 24P1370
. - . Pagec 2012
Certificate of Calibration  CenifieataNo.: 24P1370
Page: 10f2
Ezeuit of ceffbrafion;- Without adustment Bange_: 720 mmHg to 770 mmHg
Equipment : Aneroid Baromater Functionr : 1 mmHg ( The Fifth Estimate )
Nanufacturer: Barigo “This certficate may not be reproducad othar than In full Icroasing Prossurs
‘axcapt with the priar writtan approval of the baad of [Appiied Pressuve (mmHg} | 715.75 | 726.88 | 738.53 | 749.84 | 761.99 | 774.18
Nodel : 111M8 Carporata Services 3: Equipment Calibration and Testing Services. UUC" Indication (mmHg) | 7200 | 7300 | 7400 | 7500 | 7600 | 770.0
Serial No.: - [Error {mmHg) 425 | 312 | 147 | 01 | 199 | 419
PNz UAE.EMA2.065/2652 Decreasing Pressurs
Condition As-Recelved: Usod e [Applied Presswe (mmHg} | 774.19 ] 76185 | 749.40 | 738.00 | 726563 | 71575
) UG- Indication {mmHg) | 770.0 | 760.0 | 750.0 | 740.0 | 7300 | 7200
Ly 05 April 2024 Error immHg) 219 | 185 | 080 | 20 | 547 | am
Calibration Date: 22 April 2024
The uncertainly of measurement was $ 0.24 mmHg
Rafarance: 2404-0243WEC Submitted by. United Analyst and Engineering Consuitant Co.,Ltd, *UUC = Uni Under Callbration
Amblent Tamperaturs: (23 £ 2) °C The reported uncertainty of measurement was based on a standard uncertainty mulipied
Rolative Humldity: (50t15) % 81 Soi Udomsuk 41, Sukhurmit Road, Bangchak, by & caverage factor &= 2, providing a feval of confidence of appradmately 95 %
Phrakhanong, Bangkok 10260
Atmospheric Pressure; 1007 mbar “obo-
Procedure used:  The calibration was conducted by dirsct comparisan mettiod egainst Prassura Measuring Instruments
Standard according to calibration procadure CP-P10, uing * DKD-R 6-1 ; Calibration of Prossure Gauges * as
8 guldelines.
Condition of this rasult of calibration
1.Reference slandards instruments.
Instrument Model Sarial No, Cortificate No. Due Dats
1) Siandard Baometsr OPI42 1422505046 MP0094-23 D3 May 2024
2.This instrument was inetalled in vertical oriantation and center of the dial wes used es the referencs level.
3.This result of calibration was mate on requested at tha point spacified by customer.
4.Scale and conversicn factor is 1 kPa = 7.50062 mmHg
5.This result of calibration Instrument was in abeolute pressure.
6.This instrument was used clean &ir ae preseura media.
7.The certificats ie valid only t the ilem callbrated on date and place of calibration.
8.This Certification is tracesble to the Systom of Unit maintained through:-
-Nationel Institute of Mstrology Theiland (NIMT)
Callbrated by:  Suksan Khankeew Approved Signatory :
lssueData: 23 April 2024 [ 1Phalines Prabpaipal
I 1Sura Suwannasri
[v'] Attapol Panurach
' '
wnaslumun lenanslumun
N,
TECANOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
ol IBRATION R
53418 PATTANAKARN ROAD SOF 18, SUANLUANG, SUANLUANG BANGKOK 10250 et WS e Centio:  Zicie0
TEL.0:2717-3000-29 FAX.0-2719-9484 CALBRATION 8 o
Page.: 20f3
Condition of this callbration resull
CertNo.: 24CH240 1. Reference Standard Instrument
Page:  1of3 Instrumant SorislNo, IDNo.  CertNe. Due Dzte
. 2 . sedalle.  ole:
Certificate of Calibration 1) Document Process Caflbrator 54030040 130RC116 20E2602 27 Aug 2024
2} Ref. Slandard Thermometer 4982054  110RCO44 231808 26 July 2024
Equipmant : pH Meter
Menutacturer ; H Thia ee'lrtﬁcax::n Is lraceable n:. the I:'armuonall S:-s:m of Unit maintained through:-
- Techn Promatlon Assoclation (Thallan:
Modal : LAQUAH210 il par)
2. Cartified Refarenca Matarials : The measuremen results &na tracoshie 1o S| through CPA chem Lid.,
Seriat No. : HAINO0SS ANSHASQ Nations! Accreditation Board, Accrodted No. AR-1835
1B No. : UAE.EFM.012/2565(EFM.pH.02/65)
I Manufacturer Lot No. Exp. dafe
Condition As-Recelved: Used ltem Buffer Solution
wed e pH 4.008 CPA chem 840102 27 Nov 2026
H -sbruary 2024
ooty vete v oy pH 6.885 CPA chem 240104 02 Nov 2024
Calfbration Data : 20 February pH 9.007 CPA chem 840106 02 Nov 2024
Refarence : 2402-0584WSC4
Sub by: u syst and Eng Consultant Co.Lid, 3. This cartlficate is valld anty to the llem calibrated on date and place of callbration.

3 Sol Udomsuk 41, Sukhumvit Road, Bangehak,
Phrakhanong, Bangkek 10280

Amblant Temparatura : {25 & 25) ‘C
Relative Humidity : (80 + 15)%
Callbration Procedure : In - house method :
- CP-CMS5 by direct measurement with

DC Voltage Standard and direct measurement
with cartified reference material (CRM}
= CP-CHB by comparison with temperature standard

Callbrated by : Welalak Sirfthean

Approved by :

{ ) Pomthippa Tameyakul
{ ) Unnopphel Harachal
{4 Saithip Meangmai

issue Date : 22 February 2024
The are for a BT ty of 95%
ot v 8 20 with the arior weiren
3 quipmend i

enaslumuny

A 0063842

3] Repults
Eunction : mV Measurement
Performing standard curve by Dosument Process Calibrator at pH [4,7)7,10)

Nominal | Standard Uncertainty of | Coverage
Unit Under Value Voltage Actust Reading Measurement factor
Input (am¥) ®
pH v mV pH

PH Metar 4.00 177.48 1775 401 0.058 200
S/N.: HAIMOOSE 7.00 0.00 00 7.00 0.058 200 |
7.00 0.00 00 7.00 0.058 200 |

10.00 -177.48 1774 10.01 0.058 200

Lanms'l:.in’%r%(ii“

a 1203290




&

3
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN}
- e =
0. 24CH240 534 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e TarTEINe
Page: 3of3 TEL.02717-3000-28  FAX.D-7719-948¢ CALIRATION 9448
Callbrgticn Resutts
Eunction : pH Messurement CertNo.: 24CH240
three buffers standard curve by using buffer nominal pH (4,7)7,10} Page.: 10f3
Certificate of Calibration
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement tactor Equipment : pH Meter
(mV) @ k Nanufacturer : Horba
pH Electroda 4.008 401 1778 0.0071 200 Modal: LAQUA-PH210
SiN.; QE2MO181 6.080 8.89 25 0.0038 2.00 Sorial No.: HATMOO36
:'z 8.3 1: °'m = DNo.: IAE.EFM.012/2565(EF M pH.02/85)
] 10, -189.3 o .
= 2% Condition As-Recatved: Used tiem
Function : Temperatur Maazuramsm Recolved Dats : 19 February 2024
N
{*) Without adjustmant Callbration Dats : 20 February 2024
This was with Probe; R B s
- Model i) n'::; Analyst and Enginosring Consutant Co,.Ltd.
Subm! by: United al ing ..Ltd.
- Sorial No. 01 .
No: GezMotEt 3 Sol Udomsuk 41, Sukwmvit Road, Bangehak,
Rimanaion of proba Phwakhanong, Bangkek 10260
- Length 2 LA Amblent Temperature : @25 C
- Diameter : 6 mm Relative Humidkty : (50 £ 15)%
- Immersion Depth : 100 mm., Callbration Procedure © In - house method :
- GP-CHS by diract measurement with
Calibration Standard uue Btoe Uncertainty of | Coversge DG Voitage Standard and direct measurament
with certifiad reference material (CRM)
Point Temperature Reading measurement factor
- GP-GH3 by comparison wlth tamperature standard
(c) *¢) (’c) {*c) [Ch ] k by compar peral
250 25.000 25.0 0.000 043 200 Callbrated by < Walalak Sirithean
300 30.000 30.0 0,000 0.43 200
350 34,908 35.0 [ L] 0.43 200 Approved by :
Approved Bignatory
Remagk - UUC" = Uit Under Calibrator q N
The reported urcartainty of maasurement was based on 2 standard uncertainty multiplied by a coverage { )meppp'zHlﬂdﬂ
facter &, providing a fevel of confidence of approximately 85 %. ) Baithip Meangmai
-o00- Issue Dete 22 February 2024
The arefora of 95%
il wiLh the prios written -
. R Approval uf the Sorviees 3: Bquipment 7 .
wnasla nmslumuny
a 1203288 A 0063842
&
CertNo.: 24CH240 CartNo.:  24CH240
Page.: 203 Page.: 3af3
Condition of this callbration result Ealibration Results
1. Refererca Standard Instrument [Fungtion : pH Measurement
Instrument SerialNo.  [DNo.  Cerl.No. Due Data three buffers standard curva by using buffer nominal pH (4,747,10)
1) Document Process Cafibrator 54030040 130RC118 23E2B02 27 Aug 2024
2) Ref. Standard Thermometer 4992054  110RCO4 23908 26 July 2024 Unit Under Standard pH Actual pH | ActuatmV | Uncertalntyof | Covarage
Tiee oarl » .40 the fiemstioes] 4 Uit meamined . Calibration Buffer Solution Reading | Reading |pH Messurement| factor
- Technology Promotion Asaociation (Thalland-Japsn) (m¥) &) Lt
2. Certified Reforence Matsrisla The measurement resuits ars tracosblo to 81 through CPA chiem Lid, PH Electrode 4008 aat 1778 00074 200
ANGHASE Natoral Bk, Rod G- AR-B35 S/N.: Q92M0181 6.986 099 25 0.0099 2.00
6.886 899 18 00098 2.00
Buffer Solution Manufscturer Lot No. Exp.defe 8.897 10.00 -169.3 0.0085 2.00
pH¥.008 2:: s :102 Z :: ﬁ Function : Temperaturs Maasurament
pH 6.988 o 104 (*) Without adjustment
oH 8.087 GPA them 840106 02 Nov 2024
Thia was with Frobs;
3, This certificate ks valid only to the itam callbrated on date end place of calibration. - Model ; BE26-10D
- Seriel No. : os2Mmat
Catibration Results
Function : mV Measurement Dlmms:n i 107
- Longth = mm,
standard Process ol pH {4.7)(7.10) _
surveby BH UGG - Diamter : 18 mm
- i : 100 X
Nominal | Sundard | o | Uncortaintyof | Coverage hirerecn DR} mf00,__ 11
e Valws | Vokage Siepsiirement || “raceor Callbration Standard wer || uncentsimyor | Coverage
Input (#mv) s Point Temparature Reading maasuremant factor
o s ud £H re) ) te) | (o) (=) K
pH Meter 4.00 177.48 1775 am 0,058 2,00
SN HATMO036 7.00 0.0 00 7.0 0.058 200 =0 2600 0 0000 . 20
=00 200 00 5 0058 200 300 30,000 0.0 0,000 013 2.00
woo | e | 14 | 0m 0058 200 350 3409 . o001 015 20

I.i)ﬂﬁ"lﬂ:jn’%%}ﬁ"

a 1203290

Remark - UUC* = Linil Under Calbrator

The reportad uncestainty of measusement was based on 2 standard uncertainty muttiplied by a coverage

faclor k, providing a level of confidence of approximataly 85 %.
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Certiflcate of Calibration

Customer

Name: UNITED ANALYST AND INGINEERING CONSULTANT CQ.LTP. Certifleme No : 23-5LM-265

Addrss 81 S0i Udarsuk 41. Sukbumvit Rood, Bangehak. Prakanang. Rangkok Request No: Reg-2023-1652
10260

Unis Under Calibration Des

Measurement e * Snund Level Meter Microphooe Class: )

Manufacwrer < LARSON DAVIS Microphone Model : 377802

odel : LT Microphone SN : 345231

Serfal Number 3 0007304 Preamplificr Model : PRMLXT!

n ¢ UAEEFM 03712566 Trosmplificr &N 1 077639

Resolution : ool od8 Intrurent Status : Used

Callbration Envirenment wnd Decils

Temperature 23°Cx2C
Humidity i 50 %RHE20%RH
Barameirc Pressure s 1013bPa % 10l
Reecived Dot 7 Augus 2013
Calibeated Dare + 79 Avgust 2023
Calibration frocedure 2 In-heuse mathod C# 12013 Elcerroacousiics - Sound level mesers - Pan 3: Prriodic tests.
Locaiien of Calibration : Lah Acoustie
Reference Standard
| Insirument Brand Madel S;l_ Dug calibration Tracchility
Swndard Microphone GRAS AWAN |8$Z7J_ € Dclnh:’l; GRAS
Multifrequency Colibrator Quest Questcal LEFAOOI234 25 duly 2024 T8t
Audio Generalar Svamck Srando| » 12 Oclober 2023 WK Electric
Nole
The reported inty i i iplica by the Covernge Favtor & = 2, pioviding n level of cuefvdenee approwitately 95 %.
Caltbeated By : )i Approved By 3 Fn
Mr. Nappsdan 1yangart Mr. Pacit Mathavom
Calibeation Otlficer Calibration Engineer Supervisor
Issue Date : 9 August 2023

lmem'lﬁmuqu

FAIESLM01 Rl ke 1719 .

INNOVATIVE ISSTRUMPNT CALIBRATIONT AR

PRNOVATIVE INSTREMERT G LI, A OF i

AKOKN 11 TAMBUN BANG BALD,

SAMET PRAKAK PROY ING T 10040 YHA ANR

Certificale No  :  23-5LM-185
Request No © Req-2023-1652
Indication at the calibration check frequency
UUC Setfing Nomina! Before Adjust ARer Adjust UNCERTAINTY Acteplance
FASTIA /3718 Level vuc ERR une ERR Limiz
Calfbrator Setting (L1 148 {dB} (B) (dB) I5) {+dB)
- 1000 Hz (14 dB 113,78 138 +0.02 Hiy 012 02 03
Note © Absulite seasitivity was exablished by the use of Sound Calibrator Brand SYANTE lodel SV 35A, SN, 53079

2, Self generated noise. Microphone installed

LIUC Setilag
BT, Memsured | UNCERTAINTY
ULC Weighting {4B) (£dB)
A %0 o1

3. Self generated noise, Micraphone replaced by the electrical Input sfgnal device

UUC Setting
Mesured UNCERTAINTY
FASTS37-139
YUC Weighting (dB) (2d8)
A 272 o
c 3 ol
z M6 0.
4. Acoustic signal test of frequency welghting: (Without Windscreen)
Desation from various Frequency Acceptanee
UCC Setting UNCERTAINTY
Weighting Respane carve Limit
FAST37-130 A < z . -
® +
STD Settog en) «n [ fEan (e
(31T o0 o 0 05 10
o0 0 0w | 06 01
0.1 (5 02 [X3 10
8000112 a4 0.4 43 07 548

S teaaaslunauey

FMT0RSLMO1 Rev.0 e dare 17710,

INNOVATIVE INSTRUMIENT CATIRRATION | Al
INNURATIVE INSTRUSILA T L0 18 0L AD DT 1

T 134 MK 1L SOLSENFINAKORY L1 EAMIKIN BANG RAEY

AMPHOI BANG PILL S r b Wi e .

VT FRAKAN PROS S T 1540 THAILAND.
[

FH U SEO-1 EAK CBOBTN16TIN

CeniflcatzNo :  21-SLM-285
RequetNo  ©  Rep2083-1652
Electrical sigrial test of frequensy weiihtings, Welghting network respone with relative to 1 kiz
UL Secting Deviation from various Frequency —
FAST£37-13% Weighting Respave curve Linile
STD Sefring A gy € (amy 2 {am) (280) (248)
[ 63Hz 02 0.4 0.1 N 0
. 125 Hz 0.1 an AN 1
201 01 0.1 01 10
300 W2 0.1 00 ] 1
1000 Hz 0y 0 0 02 07
2000 Hz 09 0y 0y 10
4000 1z 00 0 00 \a
B0 Hz 01 04 o0
16000 117, B2 L 01

6. Freuuency and time weightings at 1kHz

UUC Setting sTD Memsured Arceptance |
— = UNCERTAINTY
FAST/37-139 REF uye EHR Limit
UIC Wrighting R (n) (¢ (448 (08}
A nao 1140 44 02
| [ 114.00 40 00 02 [H
| z nam | 4o 00 o2
UUC Setriog sTD Acceptance
X UNCERTAINTY
3713074 WEF uuc ERK Vi
UL Time Respone {d8) {dn} {dB) (2dB) (2dB)
Fast 114.00 140 00 0
S
Show 14.00 1140 00 01 [
Leq 11400 1140 13 o1

- . ORI, Yo

PN O Revid duws o

INNOVATIVE [INSTRUMPNT UATIBRATION | 813

PNGUATR L INSTRUMER | €01 TP EAD QITICE

0 A0 )

SURTINARDRN 107 AMBON BARG KALS,

IOL HANG PHLISAMUT P ALAN FROVINUL I0M0 THAT ARG

Page; 476
Cenificale No 13-5LM-285
Requst No Req:2023-1652
7. Loni Term Stabllity
ULC Settiag Measored Acecptance
LNCERTAINTY
FAST/ 137139 wc Limit
STD Sctting 148} (xdB) (£d8)
tnfiiat 1140
Final 140
Devisted 00
8. Level linearity on the raference level ranze _
LUC Serting Antlcipsted Dastation Acceptance
UNCERTAINTY
FAST/AIITI® REF e ERR Lintt
ST dB (4B} 1981 ey (£dm {dB)
13900 3% 1380 [ [
134.00 134 1330 0.0 ar
12800 12 1294 a [
12400 124 1269 [ |
115,00 e 120 an 0§
11400 14 1140 o ot
19960 10 9.0 ap B
10400 104 1040 e o8
90,00 L wo 09 0%
;ﬂ_ﬁ 9 939 a1 o0&
5400 [ 29 o1 [
.00 “ 8.9 a0 O.F
| u3
9.00 ” Y 0,0 { 23
00 kL) e al 1 D8
0 w a2 0| | oa
6400 2] 6.9 < o8
[ ;ﬂ: 39 2.9 B2l o4
00 . 39 kT 08
49.00 | 9 49.0 e
480 44 .l 0 08
39.00 iy 92 0z o
20 E] 34 04 o8
3100 a7 314 04 e
600 I 36 366 086 12
'
- Y - endaslunsuny

FUTISLI 01 ReviD o du I




INNUVATIVE SNSTRUMIRE CATIRRATIGN E AT
IANOV ATV IRSERUAILNT G40 ED IUEAD O3 8

INNOVATI T INSERUMEN T CALBRATION | A
INNOVATIVE ISRTRUMENT 0L 8B HEADDITICE

10 MO 1, 800 RERTINARORS JTTAMIKIN BANG KALD, TN TR W

MEINARORS 41 JAMBON BANG RALO,
AMPHOT ia%ad PHETNASET PRAKAN PROVINUE 10340 THAR AND SAIPHIIE IANC PRI TS0 PRAK AN PRON INCE 0840 THAI AND

TEL ORI S8 RAY, 21140 THE f06ae T 1o EAN, a2 Th

Cenificate N : 23-5LM-28S Cenificsic Mo+ 23-SLM-285
RequestNo  :  Req2023-1652 RequeaNo  ;  Regr2023-1652
12, Overload indication
9. Level linearity including the level range control VUC Setfiog Measarced Aceeptance
i Tv
UUC Setting STD Memored T | EASTIAI T3 e Limit
FAST/A REF (279 ERR Limh ST Sctiog ™
ULC Haoge @B) (a8} [CL) (1.98) {+em) ositive me-halleyel —
413 416 03 0%
) a3 Negarive onc-half cycke 13
14 (140 o 03 = =
v X
10. Tone burst respanse
UUC Setting §T0 | Anticlpated Mrasured Acceplance
LNCERTAINTY 13. High Level Stabilily
Ai3-138 Toncharst Ref tuc ERR Limit UAC Sertlag Measured Acecptasce
— - UNCERTAINTY
VUC Timr Resprane (ms) {dR) (L] €8 (B} {+dB) FAST{ AJ37-132 e Lienkt
200 1350 1350 00 03 STD Seuting, B (xdB) (24B)
Fam 2 nga s 02 +1.0.°08 1380
0.2s 1090 108.6 04 +10,.30 Final 1380
Ed 1286 185 0.1 X i
o o Devined ou ] ]
2 1090 1089 0.1 +1.0,-10
00 1290 1290 00 0.3
SEL 2 1090 1090 o0 +1.0,-t5 End of Certificate
018 1600 93 02 +1.0,-30
11, Peak € Sound level P
ULC Setting, Auticipated Measured Acceptance
UNCERTAINTY
FASL/C/B5192 REF vuc ERR Limit
STD Seating [ (B} (4B} (4 dB) {£dB)
Complete cycle 174 1363 %0 20
Positive balf cycle 1364 1362 -0.20 02 1y
Negative tal cydle 1364 136.2 020 10

s oteien st e PRPREY o YT Y : - woaaslamuny

FAIGESLMAO R Ol ders 1115 FMIOVSLMAD] Ren © hiuc dac ) 719,

IS AT INABRIMENT ¢ ALIGRARION § 1 SENOU IV NS TIRUAEN T CALIBRATION 1 A6

INSOVIHILE LA TRE SN TG 0 W COVUN SIVEISSTRIAIEN TG 1Y HL ARG

ST S SN SUENTEE 20 TLAHSUNTS SRR 1 DANRIS BASOR M

1

T/ ~ = |
[P T———

AN TS FOURROA AN FRUS N AN AR T TRORAN RO

W1 0o 00T 1A ipeate 11 AN AL TV i e 140 e s
Page1ot3 - — pagerer2
Ceertilicate of Calihration Certificate No ; 24-ACT-041
Customer Request No + Reg-2(124-1 3%
Nanie UNITED ANALYST AND ENGINEERING Certificate No . 23-ACT-091 Sound pressure levet Cafibratian Resubts : Wnhuul Adgusiment
CONSILTANT COLLTD Request N6 Req-2024- 1 5k r Calibrution Raope Without Adjustment (AR} Adjustment (dB) Upeertainty | Acceprance limit
Result
Addre s < &1 Soi Udonsuk 17, Sukhurmrit Road, Bangehak, | (dB) Mteasured | Devisted value | Measred | Deviaiedsalne | (£dB) | Class ¥ (£dB)
Prakenang. Rangkok 10260 93 4B 100 He 044 [ 002 014 0.25 Pusy
S P 113 48 ¢ 160 Hy 3w | uds 0.3 025 Pas
Medsuremen tem Acvustic Caltbrster Clasy !
Maneticrarer {SVANTER Range . 94 103 dB " Lok He Frequency of Sound pressune level . = . s
Modat sV Inurument Stams Used | Calibratlon Range Without Adjustment Adjustment Lncertainty e limit
T Reull
rial Numher 2223 D) Measured (Hz)l Deviated | Measured (Ho)|  Deviated (%) | Classt(s%)
{9 T UALEFMLI7) 2504 94 48 100 HY [T XCT T | agl 0 Pass
11448 - 1o Hy 100060 [ X0 0.01 070 Pass
Calibration Environment and Details =
Temperature (133e2 01
Tatal Harmonic Distartion plus Noise of Sound pressure level (THIV+N %)
Humidiy NEIPETER ) -- : :
Calibration Range Without Adjusinient Adjustment Uncertainty | Acceptance limic
Barometriv Pressure (1013 10.0RPa Y - Result
{1z} Measured (%) Measured (%5} (%) | Class 1 (%)
Received Daie : 24 June 2024 1
94 dB- 10K Hy 0.24 (X' 25 Poss
Cafibration Date < 26 June 2024 |
t14dB8 1000 Hr 0.44 0| a5 Pass
Location of Calibratien ; LAB | Acvuste R — - —_— b
Calibratiun Procedure = In-house method CP-ACT-02 based on [EC 60942:2017 Elciraacaustes - Sound calibratan
Note :
Reference Standard Model Serial Number | Traceable Due Calibration Marimum-permitied
— i Fuaction
Sound Calibrator SV 35A | Sg07% EEI 12 June 2025 Cncertuinty of nicasurement
THD Muhimeter 2015 | 047765 NIMT 16 Janusry 2025 | Sound pressure level 01548
Frequency 0.20%
Traceability + This ceruficate pros idoes traceability of measurement fo recagnized nitional sianderd. and to the
Tolal distortivn - naise 0.50%

realization of the intemational System of Linits (11,
- Avteplanec himit wa IECGY3?

Clags )
Note

The reported uncertmnty i based on standard uncertuney multiplicd by the Caverage Factor & 2. providing a level of b ettt 5 s e

canfidence approximately 95 %o

Callbrated By : e Approved By s =
Mr. Noppadon Luangart Mr. Facil Mathayom
Senvice Calibravion Engineer Calibratinn Eagineer Supeivisor
Issue Date : 26 June 2024

siangslueun gt e oo ARSIV

P06 ACT-02 flew 03 iaue date 576724 1 708-ACT-02 R U3 1ssue vate 5/6/24
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Certificate No : 14-ACT-(91
Request No - Req-2024-1380

Dechsian Rule for Statemenis of Conformity

lon sd e <onlomiits it zppdied using L SC-GH 100 2019 Gusdelies os the Reporting
o ol ificatr™ os Motloming Fag:
Fas The measuncament il wib s ti
Pass’ Testlt W wit 1 b o Measurenn - % 95 I the
it ot n -
14l M mesuranind o s the ty il ¢ e p
T
|
- !
| . : -
3 — Upper timil
Measured value J.
95% expantied uncertsinty { [
Norminal
Lower limit

End of Calibration

. : PRI T 11, 017, o1

FM.708-ACT-0Z Rev 03 issue dale 576724

TECHNOLOG\’ Plll)MOTlON ASSOCIATION (THAILAND-JAPAN) \Ux

‘CORPORAI T CALIBRATION AND TEST L \'-
5344 m’m\mxm ROAD SO118 SUANLUANG, SUANLUANG, BANGKOK 10250 "g{—\/ﬁS
TEL 0-2717-3000-24 FAX. 027195484 SOt
CALIBRATION o000

Certificate of Calibration  Gertificate No.: 24H753
Page: 10f2

Equipment : Dial Tharmo-Hygrometer
Manutactunet: Berigo This certificate may not be coproduced other than in ful,
except with the prior written approval of the head of
Model ; - Corparata Sarvices 3: Equipmant Calibration and Testing Services.
Sarial N¢ -
ID No.; UAE.ANV.127/2550
Condition As-Recelved: Used ltem
Recelved Date: Apiil 2024
Callbration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Amblent Tempesature: {25 £ 3) °C
Relative Humidity: {(50t20)% 81 Sol Udomsuk 41, Sukhumwit Road,

Bangchak, Phrakhanang, Bangkok 10260

Calibration wre condusted wsing in-house oalibration procedure CP-HOZ acconding o comperison
with standard chillad mirror sensor for humidity messurement function end comperison with sindard
probe for function into humidity / tempsrature charnber.

Procedure used:

Condition of this result of calibration
1.Roference slandards Instruments .

Instrument SerialMo,  CertificstoNo,  DusDate
1) Chilled Mimror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometar With Sensor 18’21 ASA339 2311238 16 Oct 2024

2.The cerlificate is valid only to the ilem calibrated on date and placs of calibration,
3.This Certification is traceable to the Intemationa! System of Unit maintained through--
~Thunder Scientfic Corporation, NVLAB Accreditation No. Calibration 200582-0
-Tachnalogy Pramofion Assadiation (Thailand-Japan), NSC-ONSC Accredited No Calibration 0008

Calibrated by :  Chahrit Waewwanjua Approvad Signatory : )
fssuo Date : 18 April 2024 [ ) Chakrit Waswwenjua
[v] Vipom Tantiyawutti
[ ]Unnapphol Harachai
:
wnastumunu

Cert. No.: 24H753

Page.: 2 of 2
Rasult of Calibration;- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuer Uncartainty
Jemparature Humidity Reading Ermor of Measurament
c) (%R.H.) (%R.H.} (%RH.) (#%RH.)
250 40.1 8 29 16
250 60.0 60 0.0 17
250 80.0 78 -20 18
Rosult of Calibration:- Withaut Adjustment
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
{C) ey ) #"C)
20.014 200 £.014 072
25083 250 -0.033 .72
30.010 300 £0.010 072
35.027 345 -0.527 0.72
40.013 395 0513 0.72

YUC* ; Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage facior k = 2.00, providing confidence leve! approximately 85%.

-o0o-

whastumunu

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
‘CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD $OI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TES 0-2717-3000-24 FAX, 0-2719-9484

Certificate of Calibration °"""“‘;:‘:_-=: il

Equipment ; U Tube Manomster
Manufacturer: Dwysr This certificate may nct be reproducad other than in full,
excopl with the prior writien approval of the head of
Wodal : 1221-36-Win Carporate Services 3: Equipment Galibration and Testing Services.
Sarial No.: .
1D No.: UAE.EFM.0T7/2566

Condltion As-Recalved: Used itam

Recelved Date; 03 Aptil 2024

Calibration Date: 11 April 2024

Reference: 2404-0118WSC Submitted by: United Analyst and Enginoering Consultant Co.,Ltd.
Amblent Temperature: {22 £ 2 ) °C

Ralative Humidkty: (501 15) % 81 Soi Udomsuk 41, Sukhumvit Roed, Bangchak,

Phrakhanong, Bangkek 10250
Atmospheric Pressure: 1012 mbar

Procadura usad:  The calibration was conducted by direct comperison method ageinst Pressure Measuring Instruments
Standard ecoording to calibration procedure CP-PO4, using * DKD-R 6-1 , Gafibration of Prassurs Gauges * #s
& guidelines.
Condition of this result of callbration
1.Reference standards instruments .
Inatrumant Model SorlatNo.  Certificate No. o Dals
1) Pressurs Calibrator PC105P 1189 MP-0OI76-23 12 Sep 2024
2.This rosult of calibration was made en requestad at the point spocifiad by customar.
3.Scale and convarsion factor is 1 kPa = 4.01462893 InH20

4.This inetrument was ugad clean air as pressure media.
5.This instrument wae calibrated by appliad pressura to high-port (+) sida and lowsport (-} sida open fo atmospharic pressur.
6.This instrument was inetalled in vertical orientation and top of the pressure port was used ae tha refsranca level.
7.The certificats is valid only to the item calibratad on date and place of calbration.
8.This Certification is tracaabla to the Intemational Systam of Unit maintained through:-
-Nations! Instituts of Metrology (Thailand), NSC-ONSG Accredited No. Calibration 0144

Callbrated by :  Suksen Khankaew
Iaaun Date 17 April 2024

Approved Signatory :

{ | Phalines Prabpsipa!
[ ]Sura Suwennass
[v] Attapol Panurach

enanslumunu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &/\\J /’%Z
\CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

$34/8 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 a(_\,?‘

TEL. 0-2717-3000-24 FAX, 0-2719-8484 e s Tm TR0
CertHa.: 24P1251 \Ton 0000
Pagec 2012 . _ .
Certificate of Calibration =~ Corterte o2 2471557
Result of caibration:- Wihout adustment Bange: 0 inH:0 to 36 InHO g :
Eunction:- Pressure Mewsurement Bosie Inferval : 0.1 inH:0 [ The Second Estimate )
ncreasing Prassure Equipmant : Aneroid Barometer
; This cartificats may not be reproduced other than in full,
Manufacturer: Ba
UL Indication . e excapt with tha prior written approval of tha head of
Appiied Preweurs  High-port side Levipoit side Ap Emor Model : Corporate Servicas 3: Equipment Calibration and Testing Services.
0.00 000 0.00 0.09 000 Serial No.:
200 1.0 100 200 000
4.00 200 200 4.00 0.00 Rty UAE AN.192125%
6.00 300 3.00 800 0.00 Gondition As-Recelved: Used lem
Lo — — L 000 Recetvad Dats: 05 April 2024
10,00 500 500 1000 0.00 i
1200 o I P o0 Gallbration Date: 22 April 2024
R i3 o 4,100 odo Refersnce: 2404-0243WSC Submitted by Unitad Analyst and Engineering Consutant Co. Lid,
1600 805 805 1640 010 I
1800 005 205 1810 010 Ambient Tempenature: (3 * 2) °C ]
20.00 10.05 -10.05 2040 0.10 Relative Humidity: (5015} % 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak,
2200 11.05 4106 2210 0.10 Phrakhanong, Bangkok 10260
Atmospharic Preasure:
2400 1208 12.08 2410 10 pher ot 007 fier
26.00 13.08 1305 28.10 o1 Procedurs used:  The cakbration was conducted by diract comparison method against Pressuro Measuring instumants
28.00 14.05 -14.05 2810 0.10 Standard according ta calibration procadure CP-P10, using * DKD-R 6-1 ; Calibration of Pressure Gauges ~ es
30.00 15.05 -15.05 30.10 010 8 guidelines.
3200 16.05 16,10 3215 015
Conditiop of this result of cafibration
3400 17.05 1710 415 045
8 a0, L, ) e 4.Refarence standards instruments .
natrumant Model BesiNo.  CodfificateNo.  Due Date
T'Z uncartainty of measutement was  0.11 inH:O 1) Standard Baromater DPI142 1422505046 MP-0084-23 03 May 2024
P = Flgteport side; Lo port slie 2.This instrument was installed in vortcal orientation and cenler of the diel was used a5 the raferance tavel.
* VUG = Unit Under Calibration
Tho reportod uncertainty of messurement was bessed on u standard ucertainty multplied 3.This rasult of calibration was mads on requested at the paint specified by customer.
by a coverage factor k= 2, providing & leve! of confidance of approximately B5 %. 4.Thie rosult of calibration instrument wes in absotute pressurs.
5.This instrument wes used cloan air 2s prassure media.
-abo-
6.The carfificate is valid only o the item calibrated on date and place of calibration.
7.This Certification s fraceabla o the International System of Unit maintained through:-
-Nationat Institute of Matrology Thafland (NIMT)
Calibrated by :  Suksan Khankasw Approved Signatory :
lssus Date: 23 April 2024 1 ]Phalinee Prabpaipal
[ 1Sura Suwannasri
{1 Attapol Parurach
. .
tenanslu AIUNU %] ﬂﬁ'ﬁ‘hlﬂ'w AU
ME United Analyst and Engineering Consultant Co., Ltd.
3 501 Udomsuk 41. wmmauwmmm sammwzsu
o o cars Tel. 0 2783 2828 Fax 0 2763 2800
CotNo.: 24P 1367 .
Prgs: 202 MULTI-POINT GAS TEST REPORT
TestDate  :Dec 18,2023
Bange: 960 hPa to 1030 bPa
Gesle lokaryel 1 hPa (The Fifth Exdmate ) t _Gas Analyeer (CO) Model : a8l
ufacturer:  Themo Scientfic : = =
580.13 | 90.56 | 1001.25 | 1011.35 | 1022.10 | 1032.81 Man entifc = Serial Kifsher 1162920020
9600 | 9900 | 19000 | 10100 | 1020 | %0300
013 | 088 [ 25 | 235 ] 20 261 ‘Standard Gas Concentration Dllutor Detait
Decressing Sulphwr Dioxide (S0z) 44.68 PPM  Manufacturer: Thermo Sdentific
|Awﬁsd Pressure (hPa) 1082 61 | 1021.84 | 1010.88 | 1000 82 | £80.20 | 879.52 | 96648 | #5717 Nitric Oxide (NO) 45,94 PP Model: 1461 |
[UUC" Indication (WPa) | 1030.0 | 10200 | 10900 | 10000 | 900 | 8800 | 6700 | ee0.0 Methane (CH) . PPM  Serial Number : 1180540071
Ertor (hPa) 261 | 184 | 088 | 082 | 020 | 048 | 152 | 283 Carbon Monoxide (CO) 9848 PPM |
Cylinder No. © EB0143262 |
The uncertainty of measurement was + 0.25 hPa BExpiration Date : _dun 20,2024
“LUC = Unét Under Callbration e, —
The repotted uncartainty of measurement was based on a standard uncertainty multiplied H"w test data —
by & caverage factor =2, providing a level of confidence of appraximately 95 % = — S—— |
Reference Value (ppm) Analyzer Display | pyne e Error | PercamtEmror | [ Error]
M_lihf';_ 0.0 07 .7 7
Level 2 120.00% 10, 1059 .9
Level 3 [40.00% 20, 20.7 .7 .4
Level 4 [50.00% 30 30.7 .7 3 3
level 5 [B0.00% 40. 40.0 .0 X
Remark : Measuring Range: 50.0 ppm Difference (%, 2.52
Acceptable Limit £ 5%
0
£
H 00
.g T
£
£ %
<
[
a 50
Raference value
[ ——waymoeey |
a
nanslumuny Page 1ot 1

tenenslumun
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Accredited calibration laborotory ES ///,%\3
JIRANATL E ASSQCIATES COLLTH, BONEC 12025:2017 ’1/,‘1"I "‘“\“
s I NSC - TISI - TIS 17025

Jranatee Aaweciates Co M CALIBRATION 0367
[iirerri CALIBRATION D367
Fetchkaier 2,7/L Re. Watthapea, Bargkohyai, Flow measurement laboratory
Banghok10COD[Thalart) Calibration services deporteent.

Wl sutes wwnw framatee com

CERTIFICATE OF CALIBRATION

Certificate o, +EOF-D0Z65 Page 10f2 Foges
MEASUREMENT ITEM +Top Load trifice Calibration procecime:
MANUFACTURER « Anderéen tnstruments. The Orifice gas flow device was céflbrated agoinst
MODELTYPE GI5A Stondord Rotory Displacement Meter (Roots
‘BERIAL NUMBER 1001 Meter) Mode! GES/1MC/W2-dp. The Wi-Ct-004
1D NUMBER * UAEANV.051/2547 was usedas o ralibsation guidelint,
CONDITION AS-RECEVED +Used item Troceablity:
CUSTOMER *United Analyst and Enginsering fn:mmt in., ud. Vol certifcare provides a rocabile of The
& Road, Bangehak, L3 rement notiona!
Bangkok 10260 ‘standards, and to realzarion of the Internotional
system of units 1) through the VSt (Nationat
RECEIVED DATE 07201 2023 jogy of ia Certtf
MEASUREMENT DATE 114012023 number: 62211901
ISSUE DATE +18)u1 2023 X
of Measurement:
The repaned unceriainty of measurement is bosed
ENVIRONMENTAL CONDITIONS: on the standard uncettointy muttphed by a
Amblent condition In the laborstory are as fallow: coverage factor ke2, Which for @ orrial
Temperature 1220430 3 "
Relative Humidty 15502150 %H of cppraximatel; 95K The stondard uncertainty
Atmospheric Pressure +10102 10 hra “Epatustion of meosurement
data - Guide to the expression of uncertainty in
measurement’
CALIBRATION CONDITION:
Preconditioning +24 hours at amblert conditions |
Messurement Candiien + The average values during easurement are 23,9 ‘C and 54.5%RH.

worFen; ficate i valid anly tu the iterm col place of

TABULATION OF RESULTS:
The table an next page give the measured values.

Calibrated by: ! NAC

1 Mr. Sorawit Thachatad ARANATER AT 0, LT
2 Miss itrapom Lertsomphol ——

| Mr. Parinya Booncharocn
Calibration Departrnent Manoger

THI5 CERTIFICATE REPORT MAY NOT 8E REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABQRATORY

Table 1: The resuts of @ Standard calibration data

Tahle 2: The results of @ actua) calibration data

NAC

HRANATEL ARSOCIATES COLLTD,
cor-002-65 Page 2012 Pages
MEASUREMENT RESULTS:
The Qrifice gas flow device wes calibrated by direct hod with Ihe Meter [Roots Meter), was used as 2
medium fn the system. The standard 3S°C298S Ky and d standard

How rate Presswe  Temperature  Temperature | Ap meter | dp Orlfice | stmntard Flow [0:]
Plate [ el Fim] v
| o'/min mmHg © ¢ mmHg O m/min
=T 0701 U omas | am | am 5.600 1625 13 | 0648
1 0997 754,083 2380 nn 61350 2235 1795 0914
3 L) 754,005 181 220 41073 4338 2579 1057
4 1472 754,004 nn 216 30933 4891 2208 1122
5 1410 | 5399 | m3w | nas 9415 | 7158 | 2671 | 1352
Slope lul: L9mas3
Intercent (8): 001636
Carselation cocfiicient ¢ 0.99972
Uncertalrty (#=2) 0015 mi/min

Flow rate | Pressure | Temperature | Temperature

Ag meter | 4 Orifice Standard Flow Qg
Plaie tpa] Ira) [l ¥
m'/min mmHg c *c mmHg a0 o dmin
1 2301 754315 | 287 1310 55600 | 1626 | 0.600 0,651 i
2 6.857 754,083 2380 61350 3236 1125 0217
3 111 754005 | 2381 4192 423 1307 1961
4 1172 754.004 an 30,532 4,891 1388 1126
s 1410 753094 | 2376 | 2415 | 2459 1619 | 1357
Slape (s 124306
Intercept 3): -0.01020
Correlation coefficent 1) 0.89972
Uncertainty {¢ = 21: 0015 mimin

**End of Certifitate of Calibratian®**

LNAC

PIRANAYEE ASSOCUATS 00,412 |

wnaslumuny

- Airgas Specialty Gases
Airgas. S |
6141 Baston Rosd
n A iquide company Plunsteadville, P4 18529
Alrgas.con
Grade of Product: EPA PROTOCOL STANDARD
Cuslomer: AR LIQUIDE (THAILAND}
LTD-- o
Parl Number: EOSNIZ1E15A0014 Referance Number:  180-402772208-1
Cylinder Number: EBO162121 Cylinder Volume: 144.0CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
PGVP Nurmaber. A12023 Valve Outiet: 660
Gas Code: CO,CO2NONOX.S02,BALN Certification Date.  Jul 06, 2023
Expiration Date: _Jul 06 2031
i i EPA ty ¥ ¥ cocuman EPA
GOAR-12U5H, uming itm assay i > This cyindar
uacenmnty 3 i
mobaicie basis sries atharwsa noted. Th 163uls (€ate oy 1o the dams tesied. Ba
Mot Usa Tha Gytncer below 100 535, .e. 0.7 mpgouscals,
ANALYTICAL RESULTS
Cemponant Requested Actual Protocol Total Relative Assay
Method Dates
NOX 100.0 PP 1004 PRI ] +1-6.0% MIST Traceable OGRT2023, 07A0EZ073
NITRIC OXIDE 1000 PPM. 100.2 FPM 61 +-D.9% NIST Traceable DSR2, 7062023
SULFUR DICKIDE 1000 PPIA 160.0 PP 61 +1.4% NIST Traceabte 0512712023, 074062023
CARBON MONOXIDE 2000 PP 1952 PPM =] +1-0.3% NIST Tracastle 0672672023
CARBON DICKIDE B.000 % 7982 % &1 +-12% NIST Traceable 06271207
NITROGEN Balance
CALIBRATION STANDARDS
Type _ LotID Cylinder No Concentration Expiration Date
GMIS 104202308 CC764364 9836 PPM NITRIC OXIDENITROGEN Jan 04, 2031
PRM caz19101 100.49 PPM NITRH Feb 28, 2025
GMIS 2023042525 CC754381 9852 PPM NITRIC OXIDEINITROGEN Apr 25, 2031
FRM 12408 D913660 1501 PPM NITROGEN DICXIDEIAIR Feb 17, 2023
GMIS 153400202002 EB0130637 9693 PPM NITROGEN DICXIDE/MITROGEN Sep 29, 2025
NTRM  16D10222 KALODIB20 97.69 PPM SULFUR DIOXIDE/NITROGEN Now 01, 2027
co 230601 GG745502 24847 PPM CARBON MONDXIDE/NTTROGEN Dac 0D 2028
NTRM 13060502 CCat1730 13,359 % CARBON DIOXIDEMNITROGEN May 14, 2025
The SRM, NTRI 'RM. or RGM noted above i ohly in refese! he GMIS ool part ot
ANALYTICAL EQUIPMENT
Instr: Anatytical Principla Last Multipeint Calibration
Nicole! 550 FTIR AUP2010245 COZ FTR Jun 15, 2023
SIEMENS ULTRAMATEE N1-C3-180 NOIR Jun 14,2023
Nicolel iS50 FFIR AUP2010245 NO FTR Jun 292023 |
Nicolel 4S50 FTIR AUPZ010245 NO2 £TIR Jun 15, 2023
Nicolel iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023 |
™, bt
- L -
Approved for Release Pago 1af1

wnaslurmun

@K&E United Analyst and Engineering Consultant Co., Lid.
3 5oi lUdomsuk 41, Sukhumvit Road, Bangehak, Phrashanong, Bangkok 10260
v o iar Tel, 0 2763 2828 Fax 0 2763 2800 E-mai:

MULTI-POINT GAS TEST REPORT

TestDate  :Nov 1,2023

Equipment ; Gas Analyrer [NOp) Model : 42
Manufacturer: Themo ific Serial Number : _0M08130002
| G e
Sulphur Dioxide (S0z) 44.68 PPM  Mamufacturer : Therme Saentific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHe) = PPM  Serial Number : 1180540071 '
Carbon Monoxide (CO) 984.8
Cylinder No. : _EB0143262
Expiration Date : Jim 21,2024
E — Multi-point gas test data__
Reference Value (ppb) Anatyzer Display | byt rence Error | Percent Error | [9b Error ]
0.0 [1] 0.90 .90 .90
100 101 130 .28 .28
200.( 200 0.90 .45 .45
300.¢ 300. 090 .30 .30
400, 4000 0.00 | 000 .00
500.0 ppb Awmrage Difference (%! .59
:Acceptable Limit + 5%
. |Multi-Point Gas Test Chart |
5 @ -
& m .
T a0 —
§F ™ s —
2 L =
RN RS - t—— -
£ m i i | 1
0 = i | 1 } 1
a
0 sa 100 150 200 250 300 350 400 450
Reference valus (ppb)
—+— Anayzer Diplay

Pege 1011 N3 ARy
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CALIBRATION LABORATORY C0.,LTD.

2:10-11,14.55 Soi Praser. Manuiit 29 Yaek 4, Prasert Manukit Rd., Lacphieo, Banghok 10230
Tel. 12-578-03 Fax 02-578-2672 sz i i W
CLC ! e

n0siG 17008
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE H VIBRATION METER
MANUFACTURER H INSTANTEL
MODEL / TYPE B 721A2601/721A3301
SERIAL NO. : UM14470/UM 14470
CLID. NO. : 252000713
JOB CONTROL NO. : 230914102594
CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 501 UDOMSUK 41, SUKTIUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 14 Sepiember 2023 DATE OF ISSUED ; 19 September 2023

Repart of eibration screening st net be taken it part, Except comphele. WWhthst the approval of ehe Callbration Laberatery Co., Ltd.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

Approved By : Mongko! Yotsoontorn
Authorized Signatary

19 Scptember 2023

Fhiis Catibration Certificate documents the traceabllity 1a national standards, which realize the unbts of measurement according {a

the Internsttonsl System of Units {51

i erfificate No, Q23102584

F3-UH-0401-12 page 1 of 4
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exckeallbrtion

CALIBRATION LABORATORY CO.LTD.

210-11.14,55 Sof Prasar Masukil 28 Yagh 4, Prasent Manukil Rd.. Ladp'eo, Bangkok 10230
Tel far A ¥ (- el E-r il ¥

CLC

Accretied
ot 1rean

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  VIBRATION METER

MANUFACTURER i INSTANTEL

MODEL / TYPE : 721A2601/721A3301

SERIAL NO. : o UMI4470/0M14470

DATE OF CALIBRATION : 15 September 2023
ENVIRONMENT CONDITIONS :
Temperature : @t 2% Relative Humidity : (35 15) %R

PROCEDURE USED :
This insteument was cafibrated under procedure No. CLC-CPEE-D8 besed an 150 16863-21 s calibration guideline.

The calibration was petformed by using Digital Mulsi TimeriCounter, Measuring

Amplifier which maintained by the Calibration Laboratory Co., Lud.

REFERENCE STANDARD USED :

1. Pogrommable TimerCounter, Philips Model PM66800 SN, SM607101.

3. Digital Multimeter, Keysight Technologies Model 34SEA SIN. MY'59352733.

1. Acceleromerer with Conditioning Amplificr, Bruel & Kjoer Model 8305, 2626 5/N. 705491, 1741408,

TRACEABILITY :
1. The measurements are raceable 10 Intzmational System of Units (5T, through Actonzulical Radio of Thiailand (4d.
Cenifizate No. 07- 0042223 , Due Date 03 April 2024,

2. e are waceable to System of Unirs (ST), through Acronauical Radio of Thatland L1d.

Centificate No. EE-(0010-23, Due Date 27 March 2024,

3. The measurements are Irceabie to International System of Units (ST), through Nauonal Tnstitue of Metrology (Thaitand)
Centificate No. AY-0025-22, Due Date 12 October 2023,

UNCERTAINTY :

The ceported sxpaaded uncertainty of measurement is stated as he standard yncenainty of measurement maltiplied

by the coverage factor 4 = 2,00 which fer a normal distribution corresponds to a caveruge probability of approximately 95 .

It hos becn evaluated according (o the "Evaluation of the Uncursinty of Measurement in Calibration (EA-4/02 M:2022)"

Cerilllcate No, Q23102594
F3-011-b4:01-12 page 2of 4

tonanslue

Zrkcalibration

CALIBRATION LABORATORY Co.,LTD.

14,55 So) Praser Manukn 25 Yaek 4, Prase:t Manyit Rd , Laripmran, Rangheh 15270
Tel 0757503844 Fax: 02-573 26 “aliahoary 227 alary.ur

CLC

redhan
masiEG 17aan

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

CALIBRATIONDATA
1. ACCELERATION RESULT
Test point Viodb STD Reading | DUC Reading Correction Uneertainty
(g} ( froquency ) (2} (g) (5! +(siolrdg.)
03 50 Hz 0300 0302 -0.002 L9
_0.4 50Hz 0.400 0402 -0.002 19
05 50Hz meak 0.500 0.503 -0.003 1.3
0.6 5011z 0.600 0.604 -0.004 13
L4 S0Hz 0,700 0.706 ~0.006 1.3
0.3 100 Hz 0300 | 0302 -0.002 19
(X} 106 Nz 0.400 0.404 -0.004 19
0s 100 Hz peak 0.500 0.508 -0.005 13
06 100 Hz 0,600 0607 -0.007 13
07 100 1z 0.700 0.710 -0.010 13
2. VELOCITY RESULT
Test point STD Reading | DUC Reading |  Correctivy Uncerainty
Cds ) { frequency . (mmss) {mny's ) imms} | E(s%ofdg)
1 59 Hz 3.000 3.043 -0.43 18
4 S0 Hz 4,000 4,055 -0.055 18
5 50 Hz prak 5,000 5,068 -0.068 18
6 S0 Hz 6440 6075 ~0.075 1.8
7 50 Hz 7400 7093 -0.093 18
E 100 Hz 3.000 041 0041 1.4
4 100 Hz 4.000 4.048 -0.048 1.8
5 100 Hz peak 5,000 5.079 -0.079 1.8
6 100 Hz 6.000 6.091 -0.091 L8
7 100 11z 7.000 7023 -0.123 (%]
Certificate No. Q23102594
F3-011-04/01-£2 pagedof 4
'
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Belecalbration

CALIBRATION LABORATORY Co.,LTD.

01,55 S Pranert Hams 22 vaned Proea Yarut P Lacphraa Barghoe 1023 HIGEMEAR  sisemsnams v v
Tel, D2STHONTT Fay QRETBTE whwieHekrln  Enecdediabaover Gy ahees €

cLC IO

tensfran 170an

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading |  Cunection | Uncenainty |

{mm ) { frequency } Mede (mm) (mm) (mm) + (% ofrdg.}
*0.03 50 Hz 0.030 0.030 0.000 21

0.04 50Hz 0.040 0.040 0.000 17
=005 S0Hz peak 0.050 0050 0.000 15
006 S Hz 0.050 0.060 0.000 13

.07 50Hz 0.070 0071 -0.001 1.2

003 100 Hz 0,030 0.030 0.000 2.1

004 100 Hz 0.040 0.040 0.000 17
0.5 100 Hz peak 0.050 0,050 0.000 L5

006 100 %1z 0.060 0.060 4,000 13

0.07 100 Hz 0.070 0071 -0.00¢ 12

Nole, * ineans Calibrations marked * Not ANAB Accredited ™ in this Cenificate have been included for completcuess,

The Scope of Aceredited ANAB Ceificate No. ACDM-2814 Version 008 Page | of 5§

‘This veport Is valid for the above stated instrument’s only.

44# End of Certificate 4%

Ceriificste Nu. Q73102594
F3-011-04/01-12 paged of 4
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Mg United Analyst and Engineering Consultant Co.. Ltd.

3 Soi Udomsuk 41, Sukhumvit Rioad, Bangehik, Phrakhanang, Bangkak 10260

s oy Tel. 0 2763 2828 Fax 0 2763 2800 Eomait
MULTI-POINT GAS TEST REPORT ===
TestDate  :Nov$,2023
Equipment : Gas Analyzer (S0z) Model : 43

Manufacturer: _Themmo SCIENTIFIC

Serial Number : 1201778115

i Dilutor Detall
Sutphur Dioxide (S0z2) PPM  Manufacturer : Thermo SCIENTIFIC !
Nitric Oxide (NO} PPM Model: 146i !
Methane (CHs} —— PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 58438
Cylinder No, EB0143262
Expiration Date : Jun 24,2024
[ : Multipointgastestdata I
I
| Reference Value (ppb) ‘""’Z;:‘.““ Difference Error | Percent Ervor | [%: Error )
Level | Zero 0.0 0.7 0.70 0.720 70
Level 120.00% 100.¢ 100.4 0.50 .60 .60
Level 40.00 200, 200. 080 .40 .40
Level 4 |60.00 300 300 050 .30 .30
Level 5 [£0.00 400 400§ 0.00 .00 0.00
| Remark : Measwing Range 500.0 ppb Averzge Difference (%) 040
Acceptable Limit + 5%
50 Multi-Point Gas Test Chart |
400 + T

Analyzer Displayippb)
BB
|

150 -
100 |
- !
0 . .
0 50 100 150 200 %0 300 250 400 450
Reference value (ppb)
—e— Ansiyzar Display

LN s

Pege 1 a1 lenaslumunu
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Certilicate of Calibration

Customer
Nume . UNITED ANALYST AND ENGINEERING Centificate No : 24-ACT-091

CONSULTANT CO.LTD, Reqaest No  Reg-2024-1350
Address + 81 Soi Udomsuk 41, Sukhumvis Ruad, Bangehak,

Prakanong. Bangkok 10260

Unit Under Calibration Details

Measurement item + Acoustic Calibrator Class 1

Manufaciurer T SYANTEK Range : 84, 11448 7 1000 Hz
Modcl 1§V 30 lastrumien) St : Used

Serial Number L7224

D - UAEEFM171:2361

Calibration Environment and Details
Temperature B2
Humidity LS50 £ 20"RH )
Burometric Pressure 2 11013 £10.0hPa
Received Date + 24 Jume 2024
Calibrtinn Date . 26 Tune 2024
Lacation of Calibratiun : LAB | Acoustic

Calibration Procedure - Inhouse method CP-AL T based un IEC 60942:2417 Eleetroacooestics - Sound calibrators

| Reference Standard Model Serinl Number | Traceable Duc Calibration

| Sound Cafibrator SV 354 58079 EEI 12 June 2025

——— = s {
THD Mullimeler 2005 1047765 NIMT £6 Jamary 2025

T ility + This certificate providnes ility of 10 ized national standard. und to the

realization of the intemiational System of Unils (81}

Note

The reporcd unceruainry is based on standard uncemaimy multiplied by the Coverage Faetor £ =2, providing a level of

confidonce approximately 85 %,

Calibrated By : e Approved By :
Mr. Noppadon  Luangan Mr. Pacit Mathavorn

Service Catibration Engineer Calibraiion Enginzer Supervisor

Issue Date : 26 June 2024

wngaslumuny

FM705-ACT-0 R 03 iswe date 576124

Tt te.udt 1cimed onds to e wem bl e The cert . wsdial

INNOVATIVE INSTRUAT ST ¢ A1 IRR S HOA 1 40
AL ATILE INATRUS S 3 e LY L iniice

A a1
AccaeiTLn

UL S SUNTIN ARURS 1ET ANBIN 53805 h VY

1N AR T IRARAN TROVIND T 030 1AL ANE

e L E AN TR 1T Ta AT ABOnATOAN
Soar

— —_ Pae2of2
Certilfeate No - 24-ACT-091
Reguest No = Reg-2024-1380
Sound pressure les el - Calibratton Reselis : Withew Adjusiment
Calibratioa Range T Without AdJusiment (db) | Atfjusiment (dB) | L!n:!rulm_\. Arceptance limit
(dm | Steanured | Deslated salue | Measured | Devinted vabue (xdy | Class1(2dB) | ot
| vtdBol0mHr | 402 0.02 I = |04 0.5 | Pass
WB £ 1000 By l waes | oos - (5} u.25 | Pass |
Frequency af Sound pressure level
| Calibration Range ‘Without Adjusiment | Adjustment Lincertainty | Acceplance limit
Uiz Rteusured (uz)| Devinted | Measured 0f)|  Dovlated | (£%) | Class i (£%) et
94 dB - 1000 Hy 1000.60 ] 0.00 . - o .70 [ e |
| VN4dB? 1031 H, 190000 | 000 wr [ - Pass
Total Harmonic Distortion plus Noise of Sound pressure level ITHD+N %)
Calibration Range Without Adjt Adj I u inty | Aseep
T — Result
(Hz} Measured (%) Measured (%) (%) Class 1 (£ %)
94 dB/ 1000 Hz 0.2 - 040 2.5 Pass
114 dB 4 100¢ Hz. 0.44 ().40_-. 23 Pass
Note :
T Maximum-permiteed
Funclion
LUncertainty of measurement
Sound pressure level 01548
Freguency 0.20%
Towal distortion+noise 0.50% {
= Acveptan ¢ limit wes IFC QM7 Class ¢
. .
4
'
et ok BNEATIHAIUAL

FAIDB-ACT-02 Rew 03 basue date 876724

[
PNDVATR L INSTROSH S TG0 113 1130001 |

NULATIVE (SN TRUAENT ALK ATION LAR

74O 1 SOESER TV AKORN 1T MBS BASG RO, N e T W
AcLRE
[ e N

AMPHION ILARG PIE UNAME ) PRARAN FREAINUE RSO TEAT AN

THL

R L6 AN 20T

Page 30l

Certifieate No : 24-ACT-91
Request No * Req-2024-1380

Decision Hule for Stutements of Conlormity

Pas o iy 41t 1 6% o prebabicy wyrs wabur e
Fhe e et . a¢ kit T, 1 of W eSS 4195 cxeee the it
ral' The i Howeset 3 p ' 55 1> watlun she Intin
. -
I = —= Upper timit
Measured value Fal!
y poss'
65% axpanded uncertainty -
e Nominat
Lower limit

End of Calihration

T s rel + Theer. = hn

s e ADNEATIUAIUAY

PAA-70B-ACT-02 few.D Issue date S/6/23




TECHNOLOGY PROMOTION ASSOCIATION (THAILANDJAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION ANDTESTING SERVICES 313
5344 PATTANAKARN ROAD SO1 18 SUANLUANG, SUANLUANG, BANGOK 10250 %7008

TEL. 0-2717-3000-24 FAX. D-2719-9484. T N e

Certificate of Calibration  Gertificato No.: 241753

Page: 1cf2
Equipment : Dial Thermo-Hygrometar
[F—— Baigo This ceriificate may not be reproduced other than in fufl,
‘axcept with the prior written approval of the head of
Model: - Corporate Services 3: Equipment Calibration and Testing Servicas.
Serlal No.: -
ID No.: UAE.ANV.127/2550

Condition As-Recalved: Uzad Item

Recetved Dats: 05 April 2024
Calibration Date: 10 Aprl 2024
1o 18 Apri 2024
Reference: 2404-024TWSC Submitted by United Analyst and Engineering Consultant Co..Ltd.
Ambient Temperature: (25 2 3) °C
Relative Humidy: (50:20)% 81 8oi Udomeuk 41, Sukhunwit Road,

Bangchak, Phrakhanong, Bangkok 10260

Procedurs used:  Ctiibration ware conducted using in-houss calibration procedurs CP-HO2 acconding to camparison
with standard chilled mimor esnsor far humidity measurement function and comparison with standard

Pprobe for function into humidity / temperature chambsr.
Condition of this resuti of cafibration
1.Refarence standards instruments
Instrument Model Serlal No. Certificate No. Duse Date
1} Chilled Mirmor Hygrometar Dew Master 44730 21656 02 Aug 2024
2) Handheld Trermameter With Sensor 1521 A5A339 2311238 16 Oct 2024
2.The cortificate & vald only to the item celibrated on dats and place af calibration.
3. This lification is tracaable to the i System of Unit maintained through -

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

Calibrated by:  Chakiit Waowwanjua
stoData: 18 Aprl 2024

Approved Signatory :

{ ]Chekit Waswwanjua
1v] Vipom Tantyawuti
[ ]Unnopphot Harachai

Result of Calibration:- Without Adjustment
Function: Humidity Msasuremant.
Reference Standard uuc
Temperature Humidity Reading Eror
T) (%RH.) (%RH.) (4RH.}
250 401 43 29
250 0.0 €0 0.0
250 80.0 78 =20
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc
Tomperature  Reading Error
(4] 0 Q)
20014 200 0014
25.033 250 0083
30,010 300 0010
35.027 A5 0527
40,013 35 0513

UUE” ; Unit Under Calibration

Cort. No.: 24H753
Page.: 2 of 2

Uncertainty
of Measurement
@%RH.)

18
17
18

Uncertainty
of Measuremant
£°C)

072
072
072
072
072

The reported uncertainty of measurement was base an slandard uncertainty multiplied

by coverage factor k = 2.00, providing confidenca lavel approximately 95%.

~o0o-

Certificate of Calibration Cscats 5. =deigsi

Page: 10f2
Equipment ; U Tube Manometer
Manufucturer: Duyer Tds cortficats may not be reproduced other than in ful,
axcept with the prior writtan approval of the head of
Model: 1221-36-WiM Carporate Services 3: Equipment Calibration and Testing Sarvices.
Sarial No.:
Do UAE EFM OT7/2566

Condition As-Recelved: Used ltem

Received Date: 03 Apri 2024

Calibration Date: 11 April 2024

Referunce: 2404-0118WSC Submitted by: United Analyst and Enginsering Consultant Co.,Ltd,
Amblert Temperature: (23t 2) °C

Rolative Humidhy: (S0t15)% 81 Soi Udomauk 41, Sukhuimit Road, Bangchak,

Phwakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procedure used:  Th calibration was sonducted by direct comparisan method against Pressure Measuring Instruments
Standard according to calibration procedura CP-P04, using = DKD-R 6-1 ; Calibration of Prossurs Gauges * as

a guidslines.
Candition of this tusist of calibration
1.Referenca standards instruments
Instroment Model Serial No. Certificata No. Due Date
1) Pressure Celibrator PC105P 1189 MP-0176-23 12 Sep 2024

2,This resull of calibration was mads on requested at Bio point specified by cuslomer.
3.Scalo and convension Esctor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
8 This instrument wes calibrated by applied prassurs to high-port (+) side and low-port (-} sida open %o atmospheric prossure.
§.This inetrument was insialled in vertical orientation and ©p of the pressure port was usad as the reference leval.
7.The certificats is valid only % the item calibrated on date and placa of calibration.
8.This tification ie traceable to the i Systom of Unit maintainad through:-
~National Inatitute of Metrology (Thailand), NSG-ONSC Accredited No. Calibration 044

Culibrated by:  Suksan Kharksaw Approved Signatory :
tsucDate: 17 April 2024 [ 1Phalines Prabpaipal

[ 1Sura Suwannaed
[+/1 Atiapo! Panurach

l.anmi‘l:.im'uqu

: :
wneslumunu enssiueunu
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
ERVICES 3: T CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG, BANGROK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484
CartNo.: 24P1251
Poage: 2ci2

Reaut of calfbration:- Without scustment Range: 0 inHO 1036 inHO

Function:- Preseuse Messirement Boale Irkerval: 0.1 inH:0 ( The Second Estimata )

Incremsing Pressws

G Indeation
AwiedPresyre  Highporteide  Lowportside Ar Emor

0.00 0.60 0.00 0.00 0.0
200 100 -1.00 2.00 0.00
4.00 200 200 400 0.00
6.00 3.00 300 6.00 0.00
800 4.00 -4.00 800 0.00
10.00 500 £.00 10,00 060
12,00 6.00 £.00 12,00 0.09
14.00 7.05 705 14.10 0.10
16.00 8.05 805 16.10 0.10
18.00 8.05 £08 1810 0.10
20.00 10.05 -10.05 20.10 0.10
2200 11.05 -1.05 210 0.10
24.00 12.05 -12.05 24,10 0.10
28.00 13.06 -13.05 26.10 0.10
28.00 14.65 14.05 28.10 0.10
30.00 15.05 -1505 30.10 0.10
az.00 18.05 -16.10 3215 015
34,00 17.05 -17.10 34.15 0.15
35.80 18.00 -18.00 38.00 020

The uncertanty of measurement was & 0.11 inksQ
* AP = High-port side - Low-port side
* UUC = Unit Under Calbration
Thea reported Lincertainty of measurement was besed on a standard uncertzinty multipied
by & coverage fctos =2, providing a lavel of confidenca of appredimataly 95 %.

~obo-

wnmslumun




TECHNOLOGY PROMOTION ASSOCIATION (T 'HAILAND-JAPAN) 3. %

[« 'CALIBRATION AND SERVICE!
534/4 PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG, RANGKOK 10250
TEL. 0-2747-3000-24 FAX. 0-2719-9484 ke NET-Ti TRVIOZE
TN 2403

Certificate of Calibration ~ SertricaisNo.: 24P1367
Page: 10f2

Equipment : Aneroid Barametar
This cerfificate may not be reprocuced cther than in full,

Manufacturer: Barigo
‘axcapt with the pricr written approval of the head of

por joes 3: Equipment nd Testing Services.
UAE.ANV.152/2550
Gondition As-Recefved: Used lism
Recelved Data: 05 Apri 2024
Callbration Date: 22 Apr 2024
Raference: 2404-0243WSC Subentted by,  United Analyet and Enginasring Coneultant Co.,Ltd,

Amblant Tomparatura: (23 ¥ 2) °C

Relative Humldity: (50+15)% 81 Soi Udomsuk 41, Sukhunwit Road, Bangohsk,

Phrakhanong, Bengkok 10260

GertNo.: 24P1367
Paga: 202
"Basuft of oallation:. Wahou ecusiment Bange: 960 hPa to 1030hPa
Eumction = Absciuls Prosours Messurseesin Ecaie intarvil : 1 hPa ( The Fifth Estimate }
Incressing Presssre
'App{ied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 100126 ] 1011.35] 1022.10] 1032.64
UUC* Indication (hPa) 880.0 57D.0 9880.0 890.0 1000.0 | 1010.0 | 1020.0 | 10300
|Elror (hPa) 287 1.23 0.13 £0.56 -126 -1.35 210 261

1032.61 | 1021.84 | 1010.88 | 1000.82 | 89020 | 975.52 | B68.48 | 857.17
1030.0 | 1020.0 | 10100 | 10000 | ©80.0 | B80.0 | 8700 | 860.0
261 -1.84 088 | 082 020 0.48 152 283

The uncertainty of measirement wes ¢ 0.25 hFa
* UUC = Unit Under Calibration

The reported uncertalnty of measuremant was based on a standard uncertality multiplied
by & coverage factar 4= 2, providing & lavel of confidence of approximately 95 %

Web sne: wew [ranatee com
CERTIFICATE OF CALIBRATION

Certificate No, +COF-002-66 Page 1 of 2 Pages

MEASUREMENT ITEM +Top Load Ocifice Calibration procedure:
The Orifice gas flow device wos caflbmted agalast

MANUFACTURER  Ardersen Instruments A
MODEL/TYPE 1G25A Stondard Rotary Displacement Meter (Roats
SERIAL NUMBER -1501 Meter) M’EﬁfﬂMF’Wi’-ldp. :n!w‘-ﬂ-m
1D NUMBER UREANV.051/2547 wosced ot o colbiotiep gultebne,
CONDITION AS-RECENED Uised frem P—
CUSTOMER “Unted Analyst and Englneering Consultant Co., Lid, T ot pevidin oo The
8150t Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanang,  meqcortt B e DR O
Bangkok 10260 Stondards, and to reatization of the intermational
‘system of unlts {54 through the VSL {National
RECEIVED DATE £074 2023 gy instiue of
MEASUREMENT OATE 14902023 number: G2241301
IS5UEDATE 118142023
Unceregimty of Measurement:
The reperied uncenainty of measurement is based
ENVIRONMENTAL CONDITIONS: oa the Standard uncertolnty multiplied by ¢
; " 7 are sl coverage foctor k=2, Which for g normal
I:Exﬁ'n::r:\muy 02150 i i ummmmmns et i derimai bt
1551 has been detertited ip accardance with the GUM
Atmuspheric ressure $1010£10 hPs “Fvchuntion ] mecatrenent
data ~ Guide to the expression of uncertainty in
measurement
‘CALIBRATION COMDITION:
Preconditaning +24 hours at amisient conditions.
Measurement Candition +Th sverage values during messurament ore 3.8 Cand S4.5%RH,
noreD:
TABULATION OF RESULTS:

The table on next page give the measured values.

1 Mir. Sorawkt Thachatad TRANATEE ASSOCIATES 00 . I
2 Miss Jttrapore Lertsomphol e

Caibeated by:
I M. Pariays Booncharoen
Cafibratian Department Manager

B

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT (N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OHTAINEQ
IN WRITING FROM THE LABORATORY

Atmospheric Pressure: 1007 mbar R
Procedure ussd; The calibration was conducted by direct comparison mathod against Pressure Messuring Instruments.
Standard according to calibration procedure CP-P10, using = DKD-R B-1 ; Calibretion of Pressure Gauges * ae
a guidelines.
Condition of this result of calibration
1.Raferance etandands instruments
Insbrument Madel Sarial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0084-23 03 May 2024
2.This instrument wae installed in vertical arlentation and center of the dial was used as the referenca level.
3.This resull of calibration was made on requested at the point specified by customer.
4.This result of calibration instrument was in absolute preseure.
§.This instrument was veed clean air as pressure media,
8.The certificate ia valid only to the item calibrated on date and place of calibration
7.Thie Certification & tracaabls to the b System of Unit maintained through:-
-National Instituts of Metralogy Thailand (NIMT}
Calibrated by :  Suksan Khanksew Approved Signatory :
issueDato: 23 April 2024 1 1Phalines Prabpaipal
[ 1Sura Suwennasri
[v1 Attapol Panurach
lu lu
NAC Accredned cotibration faboratory NAC
JIRANATLI ASSOUIATES COLLID. SDAEC 170252097
NEC-TIS-TIS 17025
: CALIBRATION G367
e ena CALIBRATION 03567
Feterkasem 7,771, 8. Wathzpra, Gargich al, Fow measurement laboratary caltbration Page 20f 2 Pages.
Banghok 10600 (T akand; Calibration services department.
Tet «GEOR5E0EL2
Atohile: +668RA9S3
E-mad narabeavar franates con

MEASUREMENT RESULTS:

The Orifice gas fiow devite was calibrated by direct comparisan method with the Standard Rotary Dispfacement Meter [Roats Meter). The Humid air was used as a
‘medium I the system. The standard conditions arn 25°C 208,15 K} and 76¢ mmHg far standard termperature and standand presxure raspecively.

‘Table 1: The resufts o @ Standard calibration data

Fow rate Pressure | Temperature | Temperatwe | Ap meter | Gp Orfice | swndard stow 101
Plate [pa} 1] Tmp ¥
1 m'/min mmhg | © R mmHg inhi0 mfmin
[ o701 15 | 2387 2110 | sseon 1626 1223 058
2 0.097 754,083 2380 2223 61350 3236 1,755 o514
3 1321 754.005 2381 2220 41923 1338 207 1057
4 172 754,004 372 218 0933 4,891 2209 1422
5 La 75399 | 3376 308 | 20415 7159 | 267t | 1352
Slope () 198463
Intercept {if: 001635
Corrclation eocthclent () 0.95972
Uncertainty {£=2): 001 m'/min

Table 2: The resuhts of @ actual calibration data

Flow rate | Fressure | Tempemstwrs | Temperstwe | pmeter | 4p Orifca Swndard Flow [0,
Piate pa) frm) v
m'fmin mmbg | | g mes ] mia ] | m*/min
1 nm TR | a8 2i0 | ssEw 1626 0.800 0.651
2 0097 754.083 2380 2.3 1350 2236 1128 0917
3 1121 7a0s | 238 2.0 41923 4338 1307 1061
4 1172 754004 B B 30.533 4391 1388 1126
5 1410 753924 376 1 342 L 29415 7.1459 1670 | 1.357
Stope [ 124305
Intercept [b): 201028
Comefaton coefficlent () D.9%972
Uneermalnty [k = 23: 0015 m'/min

“*End of Certificate of Cakibration* **
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975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhurmwvit Road km 37,
MSCASLTS 12025
Phraek Sa, Mueang Samut Prakan, Sarnut Prakan 10280 ot
Tel: +66 2709 4860 Fax +66 2324 0917

ELECTRICAL AND ELECTRONICS INSTITUTE A,
FOUNDATION FOR INDUSTRIAL DEVELOPMENT % A

Certificate No.: CP20240324EA
Operation No.: CP2024080295

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB {Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007302 (Meter), 384896 (Microghone), 0776637 (Preamplifier)
iD No.: UAE.EFM.035/2566

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

Address: 81 Soi Udomsuk 81, Sukhumvit Read, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 27 August 2024
!ssued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by: @A

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was drepared i ssing applicable

Printing or copy of fda ara considered s a copy of the documnt.
The reported uncerainty of measurement was based on stardard uncertainty multiplied by a coverage factor k)
proveding 2 level of confidence of appraximately 95%, This certificate may not be reproduced other than in full except

-) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No:  CP20200324EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davls (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLT1 (Preamplifier)
Serial No.: 0007302 {Meter), 304896 (Microphone), 0776637 (Freamplifier)
ID No.: UAE.EFM.035/2566

Amnbient Terperature: (2312)°C

Relative Humidity: (50415)%

Pressure: (1013 + 1.5} kPa

Methed of Catibration =~

IEC 61672-3:2013.

1. Reference standards instrument :-

Instrument Model Serial No, Lert No, Due Date
1Etandard microphone 4180 2787490 AA-1012-23 12 Novernber 2024
itrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuater PAS 2755 EF-0040-23 1 October 2024
4)]6.5 Digit precision multir 8846A 9610014 CB20230200EA 15 Novemnber 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
‘emperature Transmitter FTUsoL 12950483 CD20260142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 Aprit 2025
Te Tr i FIuse gl CD20240143EA 12 June 2025
N CB20240035E8 13 February 2025
Performance Audio Analyzer U85038 MY56510003 CK20230072EA 13 September 2024

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

Reference standards instrurment for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

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

Result of Calibration:-
Functlon : 1. ) at the calibration check frequency
Reference Measured value Deviation Acceptal limits
Acoustic Signal (dB) (cB) (dB) {dB)

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develagmént. v
P LoTe fonfaTanIn wnaslumauny
F-CAL-004 Ed.1 Page 2 of 6 F-CAL-005 Ed.1
ELECTRICAL AND ELECTRONICS INSTITUTE ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.:  CP20240324EA Certificate No..  CP20240324EA
Calibration Report Calibration Report
Function : 2, Self-generated Noise Function : 5. Frequency and time weighting at 1 kHz
2.1 Microphone Installed 5.1 F weighting at 1 kHz
Measured value Frequency Measured value Deviated vatus Acceptance limits
(d8) Welghting {dB) (dB) {dB)
288 C-weighting 94.0 00 0.2
A-weighting 94.0 0.0 10.2
2.2 Micrashone raptaced by the electrical input signal device Z-weightin: 94.0 0.0 0.2
Frequency Measured value
Weighting {cB) 5.2 Time weighting at 1 kHz
A-weighting 28.6 Time Measured value Deviated vatue Acceptance limits
C-weighting 28.4 Weighting (dB) (dB)
Z-weighting 34.3 Fast 4.0 00 0.
Stow 4.0 0.0 0,
Function : 3. Acoustical signal tests of frequency welghtings (Without Windscreen) LAeq 4.0 0.0 +0.

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

Daviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Welghting Z-Weighting Acceptance limits
Hz) (d8) (d8) (dB}) (dB)
125 0.1 0.1 0.1 1.0
1000 0.0 0.0 0.0 0.7
8000 0.2 0.2 £.1 +1.5, -25

Function ; 4, Electrical signal tests of fraquency weightings
Weighting network response with relative to 1 kHz,

Function : 6. Long-Term Stability

Fraquency Deviation from various Frequency Weighting Response Curve
C-Welighting A-Weighting Z-Weighting Acceptance limits
(Hz) (B} {dB) (g8} (d8)
63 0.1 1 0.0 +1.0
125 0.0 . 01 £1.0
250 0.1 .S 0.1 £1.0
500 0.0 A 0.1 +1.0
1000 9.0 00 0.0 0.7
2000 0.0 0.0 0.0 1.0
4000 0.0 0.0 0.0 1.0
8000 0.1 0.0 0.0
16000 0.0 0.0 0.1 +2.5; -16.0
)
wenmslumuny
Page 3of 6 F-CAL-005 Ed.1

Long-term stabillty over 30 minutes, with steady 1 kHz sijnal at reference level.
Time Peried to Reference Record SPL at .
Apply Signal spL Conclusion of Time | D=Viated value Acceptance Umits
{min) {aB) Period (dB) {dB) {dB)
30 94.0 94.0 0.0 0.1
Function ; 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Ceviated value Acceptance Umits
Value (dB) (dB) (dB) {diB;
94.0 94.0 0. 0.
99.0 99.0 0. 0.
1040 104.0 0. 0.
109.0 109.0 0 0.
1140 114.0 0. 20,
1150 119.0 0. 0.1
124.0 1240 X 0.
125.0 129 X (0
134.0 134. .0 0.
139.0 139. .0 0.
)
wnenslumun
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ELECTRICAL AND ELECTRONICS INSTITUTE ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No..  CP20240324EA Certificate No.: CP20240324FA
Calibration Report Calibration Report
7.2 Level Linearity on the reference level range, Lower Function : 10. Overload indication
Anticipated Measured value Deviated value Acceptance limits Mezsured value (dB) o
Value (d8) (8 @8 @8 Fositive Negstive Deviated value Aeceptance (imits
94.0 94.0 0.0 0.8 one-half cycle one-hatf cycle {dB) (dB)
89.0 89.0 0.0 0.8 143.6 143.4 -0.2 1.5
84.0 84.0 0.0 0.8
79.0 79.0 0.0 +0.8 Function : 11. High-Level Stabllity
74.0 74.0 0.0 +0.8 High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
69.0 69.0 0.0 0.8 Time Pericd to Record SPL at N -
500 550 o0 208 Apply Signal Reference SPL | o ctusion of Time | Deviated value Acceptance imits
59.0 59.0 0.0 0.8 (min) (B} Period (dB) (dB) (d8)
54.0 54.0 0.0 0.8 5 139.0 139.0 0.0 0.1
49.0 49.0 0.0 +0.8
4.0 44.1 0.1 +0.8 Uncertainty of measuremant
33.0 .4 X X i - i
39. o4 +08 i Uncertainty Maximum-permitted uncertainty
Function of measurement
Function : 8. Tone burst response (€ (ciB)
Time Tone burst Measured Deviated Acceptance Umits 1) ion at the calibration check fi 0.30 Not applicable
Weighting duration, Tb (ms) value (dB) value (dB) {dB) 2) Self ¢onerated Noise 0.10 Not applicable
136.0 0.0 0.5 3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz!
Fast 2 1188 0.2 +1.0;-1.5 - Free-field sound pressure response level ! 0.70 (>8kHz to 10kHz)
025 109.7 0.3 +1.0; -3.0 4) Etectrical signal tests of frequency weightings 0.20 0.20
Stow 200 129.5 0.1 £0.5 5) Frequency and time weighting at 1 kHz 0.20 0.20
2 109.9 0.1 +1.0;-3.0 6) Long-Term Stability 0.10 0.10
200 130.0 0.0 +0.5 7) Level Linearity on the reference level range 0.30 0.30
LAE 2 110.0 0.0 +.0;-15 8) Tone burst response 0.20 0.30
0.25 100.9 0.1 +1.0;-30 9) Peak C sound level 0.20 0.35
110) Overload indication 0.20 0.25
Function : 9. Peak € sound level {11} High-Level Stability 0.10 0.10
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (diB) {dB) (dB) Rerarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Complete a sound calibrator.
-4 X X A
cycle 135 1348 6 =20 2. The acceptance limit is for the deviated value.
Positive 3. Acceptance limits was IEC61672-3:2013 Class 1.
half eycle 1334 1340 04 =10 4. The coverage factor & = 2.00
Negative
half cycle 1344 1341 0.3 1.0 - -End of Report - -
' '
wnaslunauny oneslunIuny
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] CALIBRATION LABORATORY Co.,LTD.

CLC . CLC
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CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR

VIBRATION METER

FOR

NOMENCLATURE : VIBRATION METER

MANUFACTURER : INSTANTEL
MANUFACTURER :  INSTANTEL
MODELf TVPE © T2A260172143301
MODEL / TYPE . 721A2601/721A3301
SERIAL NO. i UMII3SS/UMI1355 JUAE.EFN.002/2560]
SERIAL NO. : UM1I355/UM11355 [UAEEFM.002125600
DATE OF CALIBRATION ;11 June 2024
CLID. NO, : 252000837
JOB CONTROL NO. 240608059622 ENVIRONMENT CONDITIONS :
CALIBRATION SERVICE M in-LaoraTory O on-siTE Temperatur @t Retative Humidity : (55 15) %RH
PROCEDURE USED :
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. This iusuument was ealibiared under proccdure Ne. CLC-CPEE-U8 bascd on 150 16063-21 s catibration guidetine.
81501 UDOMSUK 41, SUKHUMVIT ROAD, 11 ealibrasion wie perfurnied by usiug Digital Muldmeter, Programumlbsle Tiner/Counter,
BANGCHAK, PHRAKHANONG, BANGKOK 10264 Accel and Mcasuring 2 which maintained by the Calibration Laberatery Ca., Ltd,
DALY OF RECEIVED : 0B June 2024 DATE OF ISSUED : 12 June 2024 REFERENCE STANDARD USED :

€. Digital Muliimeter, Wavaiek Model 12X} SN, 29320,
2 Programmable Timer:Counter, Philips Modc] PM6630B S/N. SM607101.
3. Aceeleromzter with Measaring Amplifier, Bruel & Kjuer Mode! 8305, 2525 $/N. 397018, 2434988,

I repart of calibration shall not be reproduced except in fult without appraval of the Calibration Lahoratory Co., Ltd.

Calibrated By : Suwit Phuanbusaboeng TRACEABILITY :

Calibration Engineer L. The mezaswiements are tracealds to intemational System af’ Units (ST, through Acronautical Radiu of Fhailand Lid.

<

Ceniliears Ny, 05-0316

Due Daw 21 July 2025,

2 Thew inens are waoeabl (o Iutemational System of Units (S1), hruugh Acronawiical Radio of Thailand Lid.
ﬂé Cenivicuse No. 07-0050:24 . Due Date 13 May 2025 .
3T ane wraveable 10 iomal System of Units S, through National Institute af” Mewology {Theitund)
Approved By : Mongkol Yotsoontorn ertificate No. AV-U0S2-23, Due Date 26 Sepumber 2024
Authorized Signatory UNCERTAINTY :
12 June 2024 Ihe teportedd expandest incertainty of weasuranent is ssated as the stamlard uncertiinty of weasurement multiplicd

This Calibratian Certificate tosumeats the (raceahilicy t natlonal standardy, » hich realize the units of measurcment accarding tn the by the coverage fictor & = 2.00 which for 2 nornal disteibution comesponds 1o a coverage probability of approximately 95 ¥o.
I bias baen v aluated aceording ta the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4702 M:2022)"

Tuternational System of Units { 513
Curtificute No, Q24059622
F3-011-05/12-23 JPage 2of &
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CALIBRATION LABORATORY CO.,LTD.

CALIBRATION LABORATORY CO.,LTD.

201041, 4,55 Son Prasent Manuit 28 Yaok 4. Prasert Manuke RY Ladohrao Bargioh 10233 24011, 30,55 Se- Prasent Hanakt 23 Yach 4. Prasert Manukit R, Ladphrao, Bangkok 10230 il’a% ——be
Tel 02 67803534 Fax' 02.575-2672 Emalsaeic - Tel, 02 576-03534 Fax 02-578-2672 room  E-ma svoratory. 7S
TG AT S
CLC Woweis CLC P
Acoredited Agesediesd
sengir taee [Eytniy
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION CALIBRATIGN DATA
MEASUREMENT RESULTS : ( X) without adjustment { ) adjustment 3. DISPLACEMENT RESULT
CALIBRATION DATA Test point STD Reading | DUC Reading Corestion Uncertainty
Mede
L. ACCELERATION RESULT [£TY) { trequency ) {mm) {mm) {mm) F(%oimde }
Test poim STD Reading | DUC Reading Correction Uncenainty 00 stz 0.030 0.030 0.000 s
Muade
i lrequency § (gY g} () 2 0f rdg. | wod Stitle 0040 0.040 0.000 21
(5] Sz 0.300 0.29% +0.002 19 008 siliz peak 0.050 2.050 0.000 19
=] 5011z v.400 0.397 0.003 14 006 0Nz D6l 0.059 +0.00] 18
ns nliz peak 0.500 {.496 ~0.004 1.6 ey 5011z V070 0.069 +0.001 18
| e Suilz 0.600 0.594 ~0.006 25 nos 100112 0.030 0.030 0.000 238
] 5011z 0.700 0.693 +0.007 25 nud 10011z 0030 an4o 0.000 21
| 03 100 1z 0.300 0301 0001 1y nus 100 Hz peak 0,050 D085 0.000 19
| 04 ol 0.400 0.399 +0.001 I 406 1wo e 0.060 o5y +0.00} 18
I 05 100 e peak 0.500 0497 ~0.003 15 0n? 1410 11z 0070 0.065 ~0.001 L8
| a6 100 Hr 0.600 0.59%6 +0.004 28 Now The Suope of Aceredited ANAB Certificate No. ACDM-2814 Version 012 Page | 2 of 67
| 07 | ooz | 0.200 0.696 +0.004 25 * meains Calibrations snarked " Not ANAB Accredited * in his Centificate have besu included for completencss,
2. VELOCITY RESULT
Test puint STD Reading | DUC Reading Corraciion Lincertainty
Mode
Cmmis ) (Trequency ) { nunds ) s {mmis) F % ormdg. )
B = S0 o oo i Tbis report is valitl for the above siated lustrument/s onty.
) 3010z 400 4028 -0.028 [¥]
L itz neak A0 5.036 -0.036 L
3 Solz .000 6039 -0.030 K]
7 S0l 7000 7088 R L3
| ) 00 Hz 3,000 3014 0014 16
| o= 100 1tz 4000 4021 0021 16
< wo iz peak 5.000 5029 29 16 Hf Eadof Certilicaie #i
wonz | o000 D2 1.5
won: | 7,000 -0.038 15
Centificate Yo, Q4089622 Certifieate No, Q24059622
310811223 page3 of 4 FI011-0812-23 pagedof 4
rensTlumu tonaslumu
sokcalbration
Wy,
5@’ A
TECHNOLOGY PROMOTION ASSGCIATION (THATLAND-JAPAN) £ -
© E! JBRATION AND SERVICES % and Cest.No.:  24CH40
33474 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUAND BANGKOK 10250 Mo .
| NBC-TIRV FPage: 2of3
TFL.0-2717-3000-29  FAX, 0-2719-8634 CALIBRATION QY8 Condition of this cafibration resul
1. Referance Standard Inatrument  : -
CertNo.: 24CH40 Instrument Sarlal No. D No. Cert. No. Dus Date
Page.: 1of3 1) Document Process Calibratcr 54030048 130RC118 23E2802 27 Aug 2024
3 » » 2) Ref, Standard Thermometer 4882054 110RCO44 231908 26 July 2024
Certlﬂcate Of Cahbratlon Thie certification is treceable to the Intemational System of Unlt maintained through:-
Equlpment : pH Meter - Technology Promotion Association (Thailand-Japan)
Manufschurer : Horlba
Pl LAQUA-FHaTD 2, Certified Refevence Matertals : The measurement results ere tracsable to Si through CPA chem Lid.,
H ANSI-ASQ Natione! Accreditation Board, Accredited No. AR-1835
Serlal No. : HASIMOO4E
D No.: UAE.EFM.001/2563{EFM.pH.01/63) B"ﬁ:‘fw Manufagturer LotNe. Exp. dats.
PpH 4.008 CPA chem 940102 27 Nov 2025
Condition An-Recsived: Used |f
sed (tem pH 6.866 CPA chem 031858 01 Oct 2024
Recslved Date : 09 January 2024 pH 9.897 CPA chem 840106 02 Nov 2024
Calibration Date : 10 January 2024 3. This certificate ts valid only to the item calibraied on date and place of calibration.
Reference : 2401-0218WSC-3
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. Function : mV Measurement
3 Soi Udomsuk 41, Sukhumvit Road, Pearforming standard curve by Fluke at pH 4,7)7,19)
Bangchak, Phrakhanong, Bangkok 10280 . Nominal | Standsrd Uncertainty of Coverage
Amblent Temperature : (25 = 25) °C Unit Under Value Voltage | Actual Reading Msasuramant factor
Reistive Humidity : ©0 £ 15)% Input
Callbration Procsdure : in - house method ; PH my my PH (sm¥) *
- CP-CH5 by direct measurement with standard pH Mster 4.00 177.48 177.5 401 0.058 2.00
voitage callbrator and direct measurement with 8/N.: HAOMOO46 7.00 0.00 0.2 7.00 0,058 2.00
cartified reference material (CRM) 7.00 0.00 0z 7.00 0.058 2.00
= CP-CHB by comparison with standard themometer 10.00 -177.48 -177.0 10.01 0.058 20

Calibrated by : Werakorn Lemgaptrakul

Approved by : E
Approved

(\/) Saithip Meangmal

( )Warakom Lemgagtrakul

( ) Ponpan Palpim

Issue Date : 16 January 2024

The are for a

of appr ly 95%

Thin eeriificate may wot be reproduced ofher thaa in full, exvept with fhe prior writien
Approval of the Livmd of Corporati Services 3 : Fquipment Calibration soi Teting Services.,

mnmshhnmu
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CortNo: 24CH4o
Page.: 30f3
Callbration Results
Function : pH Measurement
Parforming three bufiers standard ¢urve by using buffer nominal pH (4,7)(7, 10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Callbration Buffer Salution Reading | Resding |pH measurement| factor
{mv¥) (£) k
pH Electrade 4.008 401 1718 0.0079 2.00
SN, 6.986 680 22 0.0083 2.00
6.986 689 -36 0.0093 200
D.297 10.01 -171.0 0.011 207
Function : Temparaturs Maagurement
(") Without adjustment
This equl) was with Probe;
- Model ; =
- Sertal No. : i -
Dimsnsion of probe;
- Length : 103 mr
- Dlameter : 16 mm
- ian Dapth : 20 mm
2 et . Unceriainty of | Coverage
nt Temperature Reading measurement factor
{°c) (*c) *¢) (*c} (£°c} L1
250 25002 26,0 -0.002 012 200
30.0 30.002 30.0 0.002 0.13 2.00
35.0 35.008 350 -0.003 0.13 2.00
Remark : - UUC® = Unkt Under Calibration
The reported uncartainty of measurement was baead on a standard i bya agH

factor k, providing a level of corfidence of approximately 95 %.
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Certliicate of Calibration

Customer

Nume . UNITED ANALYST AND ENGINEERING Certlficate No ; 24-ACT-91
CONSULTANT CO,LTD. Hequest No Req-2024-1350

Address * $1 Soi Udnmsuk 41, Sukhumvit Road. Bangehak,
Prakunong, Bangknk 10260

Lnit Under Calibration Details

Measurementilem  : Acoustic Calibeator Class : 1

Manufacturer : BVANTEK Range : 94, 114 4B 7 100§z

Mondcl ISV 6 Instrubent Staws : Used

Serial Kumber 1107224

n UAEEFM.712364

Calibration Environment and Details

Tempesature 122 )

Humi L{50£30"RH )
Baromelric Pressure : (1013 £]0.0hPa )
Reecived Date 2+ 24 June 2024

Calibration Date . 26 Junc 2024

Lucation of Calibration : LAB | Acoustic

Calibration Procedure  + Inhouse method CP-ACT-02 based on 1EC 60942:2¢17 Elecirpacousiies - Sound calibrunrs

Reference Standard Moded Serial Number Traceable Due Calibration
| Sound Calibrmor SV 35A 38079 EEl ] 12 J;m 025 |
i THD Multimicter 2005 i 1047763 __Nl I\E 16 Jannary 2;25
Traceahility * This cenificate providees taccability of medsuremant 1 recognized natienal standand, and 10 the
realization af'the intemational System of Linits ($1).
Note

The repartcd inceriainty is bascd on standard uncevtainty multiplicd by the Coverage Factor & =2, providing i level o

confidence approimately 95 %,

Calibrated By : e
Mr. Nappadan Luangan

Approved By : Een

Mr. Pacit Mathavern

Service Calibration Engineer Calibration Engineer Supervisor

lssue Date 26 Junc 2024

n3 wmna;ﬁ‘ldmuqu

FM-708 ACT-02 Re D3 tssue date 5/5/20

T .05 etotad only w0 D e cald 4o
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Sound pressure level

Certifieate No . 29-ACT-091

Request No : Req-2023-1350

Calibrasion Results : Without Adjusiment

Calibration Range |  Without Adjusiment (0B} Adjustment (dB) Uncertainty | Acceptancetion | |
(dB) | Measured | Destatedvatu | Meosured | eviored value | (208) | Class ) (2 aB) | et
94 4B - E00 Hy Il 9402 I[ 0.02 n,l-l_
114 dB 7 1006 Hy I_”-‘,Os ! 005_._“ | Q02
Frequency of Sound pressure los el
[ Calibration Ronge Without Adjusiment Adjustment Uncerfainty | Aceeptance timit T 1
. {Hz) Measured ("l.)-_: Drl‘lnl: sured (Ha) | Deviated { %) Chass | (%) | Rete
[ 94 <B - Jo0y HT_. [ 1000.00 ! a.on | | om amn ] Pass |
104 dB £ 1000 He ooy | ow = ot o | e |
Total Harmanic Dislortion plus Nuisc of Sound pressure level (THIMN %)
Calibration Range Without Adj | Adjt L Acceptance limit |
- Itesul{
| Measured (%) Measured (%) (2%) | Class1(2%) |
94,0/ 1000 1z 0.24 040 25 | Pass
L4dB IO He 044 040 25 | P |

Note :

Maximum-permitted

Fuaction

Uncertainty of measurement
[IE

0.20%

Frequeney

0.50%

Tolal distortion+neise

- Acxcptame limit was IFCROB2013 Olast 1

ol
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
‘CORPORATE SERVICES 3: EQUIPMENT CALIHRATION AND TESTING SERVICES St
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 {m\
TEL. 0:2717-3000-24 FAX. 0-2715-9484 . NBCTIS RG2S

cALBRATION mes

Certificate No, ; 24H753

Certificate of Calibration

Paga: 10f2
Equipment : Dia! Tharmo-Hygromater
Manufacturer: Barign This cartificata may not be reproduced other than In full,
excapt with the prior writien approval of the head of
Model : Corporata Servi ibration and Testing
Sarlal No.:
IDNo.: UAE.ANV.127/2550

Condition As-Received: Used Iteam

Racelvad Dats: 05 April 2024
Calibration Dats: 10 Aprit 2024
to 18 April 2024
Reference: 2404-0247WSC Submitted by United Analyst and Engineering Caneultant Ca,,Ltd.
Amblent Temperature: { 25 £ 3) °C
Rnlative HiicHy: (50t20)% 81 Soi Udomauk 41, Sukhumvit Road,

Bangohak, Phrakharong, Bangkok 10260

Procedure used: Ceflibration were conducted using in-housa calibratian procedure CP-HO2 according to comparison
with standard chilled mimor sansor for humidily measarement furction and comparison with standard
probe far function into humidity / temperature chamber.

Condttion of this rasult of calibration
1.Reforence standands instruments.

Instntmant Modal Serial No. Cortificate No. Dus Dats.
1) Chilled Mirror Hygrometar Dew Master 44730 21656 Aug 2024
2) Handheld Thamometar With Sensor 1521 ASA339 2311238 16 Oct 2024

2.The cortficate i valid only to the item calibrated on date and placs of calibration.
3.This Certfication is tracesble Lo the Inlemational System of Unit maintained through-
“Thunder Seientific Gorporation, NVLAR Acoraditation No. Cafibration 200582-0
Technology Promation Asscaiation (Thailand-Japan), NSC-ONSC Accradited No Calibration 0008

Callbeated by :  Chakrit Waewwanjua
faaueDate: 18 April 2024

Approved Signatory :

| 1Chakit Waewwanjua
[v1Vipom Tantiyawutt
[ 1Unnopphot Harachai

Result of Calibration:- Withaut Adjustmant
Function: Humidity Msasurement.
Referance Standard uvuc*
Jomperature  Humidity Reading Error
) (%RH) (%RH) (%RH.)
250 40.4 a3 29
250 60.0 80 0.0
250 80.0 78 -20
Result of Calibration:- Without Adjustment
Function: Temperatura Measurement.
Standard uuc
JTomperature Reading Emor
(3] <) 'c)
20.014 200 0.014
25.033 25.0 -0.033
30010 30.0 -0.010
36.027 345 -0.527
40013 305 0513

BUE* : Unit Under Calibration

Cert. No.: 24H753
Page.: 2 of 2

Uncertainty
of Measurement
%R H.)

18
17
18

Uncertainty
of Measurement
#C}

072
072
072
072
072

The reporied uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence lavel approximatsly 95%.

<ofo-

: :
wnaslumuny wenemslumuny
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
'CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 5OI 13, SUANLUANG, SUANLUANG, BANGKOK 10230
‘TEL. 8-2717-3000-24 FAX. (-2T19-9484
CarlNo.: 24P1251
Page: 20/ 2

Cartificate No. : 24P1251
Page: 102

Certificate of Calibration

Equipment : U Tuba Manometer

enecter Do i o e ot et
Model : 1221-36- Wi Corporate Services 3: Equipment Cafibration and Testing Services.
Sariai No.; -

IDNo.: UAE.EFM.077/2566

Condition As-Rucelved: Ueed Item

Recolved Date: 03 April 2024

Gallbration Date: 11 April 2024

Reforence: 2404-011BWSC Submltted by:  United Analyat and Enginesring Consulant Co.,Lid.
Amblent Temperatura; {23 % 2) °C

Rolative Humidity: (02 15) % 81 Sol Udomsuk 41, Sukhurmvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressurs: 1012 mbar

Procedure used:  The calibration was conducted by diract comparison method against Pressure Messuring Instruments
Standard eccording to calibration procadure GP-PO04, using * DKD-R 6-1 ; Calibration of Pressure Gauges " s
a guidelines.

Condition of this result of calibration

1.Refarence standards instruments -

Instrumen Nodel SeralNo.  Cortificate No. 8 Date
1) Prassure Cafibratar PC106F 1189 MP-D17623 12 Sep 2024

2,This result of calibration war made on raqueeted at the point specified by customer,

2.Scale and conversion factor is 1 kPa = 4.0146283 inH20

4.This instrument was used cloan air as pressure madia.

5.This instrument was callbrated by applied pragaire fo high-port (+) side arkd low-purt () side opan fo atmospharic prassure.

6.This instrument was installed in vertics criantation and lop of the pressure port was used as tho refersnos level.

7.Tha cartificate is valid only kb the itam calibrated on date and place of calibration.

8.This Certification is raceabls to the onal System of Unit maintsined through:-

~National Inslituto of Metrology (Thaiand), NSC-ONSC Accredited No. Calibration 0144

Caflbrated by:  Suksan Khankaew
lsuoDato: 17 Apri) 2024

Approved Signatory :

[ IPhelinee Prabpaipal
[ ]Sura Suwannasi
[ ] Attapol Penurach

tonmslumuny

Remult of cailbration - Wehout ediurtment Bange: 0 ink:0 10 36 inth0

Eunclion:- Pressure Messurement Sonie Inberyml : ©.1 inH:0 { The Sacond Estimate )

Incransing Pressure:

WG Indication
AmiedPresesre  Highpotede  Lovwportside Ae Emt

000 .00 0.00 0.00 000
200 100 -1.00 200 000
400 200 200 400 000
600 3.00 -3.00 600 000
800 400 400 800 000
10.00 5.00 -5.00 10.00 000
1200 €00 -8.00 1200 0.00
14.00 705 105 140 0.0
16.60 805 805 16.10 0.10
18.00 9.05 -8.05 18.10 0.10
2000 10.05 -10.05 20.10 010
200 1.05 1105 210 0.10
2400 1205 1205 24.10 a0
2600 13.05 1205 .10 0.0
28.00 14.05 1405 2810 0.10
2000 15.05 -15.05 3010 010
200 15.05 16.10 215 015
3400 17.05 4710 15 0145
3580 1800 4800 36.00 020

The uncertainy of messiwament was £ 0.1 InHsO
= AP = High-port side - Low-port side
* UUG = Unit Under Galibration
The seported uncertainty of measurement wes basad on & standard uncertainty multipied
by & caveraga factor &= 2, providing & level of confidence of appraximately 95 %.

-000-

wnanslmuny




‘CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 " NGCTIR TSR
CALBRATION 090D

¥y,
i,
TECENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
—l
fOR

Cortificate No. : 24P1367

Certificate of Calibration

Page: 102
Equipment : Anerald Rarometer
mEm e el ot ot et
Modal : : Corporats Services 3: Equipment Callbration and Testing Servces.
Serlal No.:
ID No.: UAE.ANV.1522550
Condition As-Recalved: Used ltem
Received Date: 05 April 2024
Calibratian Date: 22 April 2024
Reforonca: 2404-0243WSC Submitted by United Analyst and Enginasring Consultant Co.,Lid,
Amblent Temperature: (23 % 2 ) °C
Ralative Humidity: (50+t15)% B% Soi Udomsuk 41, Sukhurvit Road, Bangchek,

Phrskhanong Bangkok 10260

CortMa.: 24P1367
Page: 20f2

= Eange: 580 hPa (o 1030 hPe
E Bosle Interval : 1 hPa ( The Fifth Estimate }
Incrensing Pressure
[ Applied Pressure {hPa) 852,13 | 968.77 | 980.13 | 890.58 | 1001.26 | 1011.35 | 1022.10 | 1032.61
UUC" Indication (hPa) 9600 | 9700 | 980.0 | 0.0 | 1000.0 | 1010.0 | 1020.0 | 1030.C
|me (hPa) 287 123 -0.13 -0.56 -1.26 -1.35 -2.10 -2.81

Pressure
lAuﬂiad Pressurs (hPe) 1032.61 | 1021.84 | 1010.88 | 1000.62 | 95020 | 979.52 | H6B.48 | 957.17
UUC* Indication {hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 | 8800 | 970.0 | 860.0
Ermor hPa) -281 -1.84 -0.88 -0.82 -0.20 0.48 152 283

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

The reported uncertalnty of measurement was besed on a siandard uncertainty multiplied
by & covarage factor k= 2, providing a level of confidenca of appraximataly S5 %

Atmospheric Pressure: 1007 mbar -a0o-
Procadure use The calibration was conducted by diract comparison method against Prassure Messuring Instrumenta
Standard according ta calibration procedure CP-P10, using ™ DKD-R 6-1 ; Calibration of Prassure Gauges ™ as
a guidsiines.
Condition of this result of callbration
1.Raferanco etandards instruments
Instrums Mods! Serlal No. Certifizate No. Dua Date
1) Standard Barometer DPH42 1422505046 MP-0084-23 03 May 2024
2.This instrument was installed in vertical onentation and canter of tha dial was usad as the raferance level.
3.This result of calibration was made on requasted at the point specified by customer.
4.This result of calibration instrument was in absoluie pressure.
5.This instrument wes used clean air as pressure madia.
6.The certificate fs valid anly to the itemn calibrated on date and placa of calibration
7.This Certification is fracaable to the Systam of Unit maintained through:-
-National Institute of Metrolagy Thailand (NIMT)
Calibrated by :  Suksan Khankaew Approved Signatory :
lesue Date 23 April 2024 [ ]Phelinee Prabpaipal
[ )Sura Buwannasri
[/ Attapol Panurach
la lu
1My,
\‘\\l\\/"?"
i'\ e
i ]
W Actredtted calibration laboratary ’:,,/_\/,\\\3
1SD/IEC 17025:2017 raly o (I 1 FIANATE B ASSQCIAT S COLLT L.
NSC-TUSKTIS 17025 lu! :
NSC - Ti51-TIS 17025
1ranates fssocates Ce.Lid CALIBRATION 0367
41435, 623 36 CALIBRATION 0367
peurkasem 7,2/1,Ra. Wathepes, Gangich i, Flow measurement laboratory Continiation of Certificate of Calration Number COF-002-66 Page 2012 Pages
fiangkok 10600 (Tk2kand} Calibration servites deportment.
Tel: VESUMERDE]D
#chile 66861995452
E-m3 _mac.ea bracar@uanetee com
Web e weew Jranitee com
MEASUREMENT RESULTS:
CERTIFICATE OF CALIBRATION Th Orifice g flaw device wascalbrated by diect cmparison ith Ratary e Humid air wes used 55 >
medium In the systam, The standard condlhions are 25°C (288,15 K} and 760 mmHg far standare temperature and standard pressure respectively.
Certificate No. + COF-002-66 Page 10of 2Pages
Table 1: The resubls of 0 Standard ealibration ata
MEASUREMENT IFEM +Top taad Crifice Calibration procedure: 1 Flowe cate Pressure | Temperatwre | Tomocranse | p meter | ap Otfflce Standard Flow [8,]
MANUFACTURGR  Andersen instruments i v device | Piste [pa} i) {Tm|
MODEL/TYPE 16254 Standard fotary D'splmme:; deter !ﬂncczl,s m'femin mmHg “c c | mmHg A mmin
SERIALNUMBER 11001 iy e 004 1, 0701 | s | nmr 210 55.500 166 | 1am 0648
IDNUMBER +UAEANV.051/2547 e, P 0.597 754.083 280 523 61350 356 | 17% 0514
CONDITION AS-RECEIVED +Useditem - 3 1121 754.005 n81 2220 41923 4 207 ros?
CUsTOMER +United Anelyst and Engincering Consultant Co., Ltd. ity w"‘,ww";m — 1 1172 754.008 an 2316 3033 4881 23208 12
ity of The
8 ., Bangehak, £ megsurement to recognizzd the mational H 1410 | 5388 276 Bl | waes | 725 1en | 1352
Bangkok 10260 standnrds, and to realization of the internationat
system of units {S1) through the VSt {Nationaf Slope (m): 1.98463
RECEIVED DATE 0712023 gy Institate of y )
MEASUREMENT DATE 140012023 nuenber: 62213508 Inercept [ re
ISSUE DATE :181ul 7023 Corrclaon coctficient (:  0.99872
Uncertolnty of Measurement: . 3
The reported unzertointy of memsurement is bosed Uncerainty {6-2): eo1s  mmin
ENVIRONMENTAL CONDITIONS: on the stendard uncenginty multiolied by a
Ambient condition kn the labaratory are as follow: coveruge fuctor k=2, Which for @ normal
Tempesature 1230130 t : ——— ’
" ; of approsimately $5% The standerd uncentainty able 21 The results of @ actval calibration data
Relative Husmidity 550150 WRH has been detesmined in occardonze with the GUM —_—— e e — “—
Atmospheric Pressure 11010210 hpa Evaluation of measurement Flow rate Pressure | Temperatwe | Temperatwre ] to_meter | p_Orifice Standard Flow 0]
voto - Guide to the expression of uricertointy in Piate N fpal ITa) Irm] v
measurement’ m’/min | mmrg | e | mmHg 0 mYfmin |
CALBRATION CONDITION: 1 DIa1 754115 Be7 | B | 56w 1626 0.800 0.851
Preconditiontng +24 hours 2t ambient conditions 2 0.997 734083 Bo | nA 61350 323 1128 0817
i f g i 23.9°C and SASKRH. 3 12 72005 | 28 2.0 41823 4338 1.307 1.061
4 1172 754004 2.2 3.6 | 20533 4391 1388 1126
5 1410 | 7s3.9m | 3.9 1 3.8 29415 7159 1.679 1 1357
NOTED: The certfcate & vald only to
Stope {m): 126206
I ()2
TABULATION OF RESULTS: reescept ) - g
The tatile on next page give the measured values. Comelation coefficlent {+): 0.99872
Uncertalnty {§ = 2 0015 mfmin

Calibrated by: ! P\M&C :5« |

s 1, Porinya Booncharoen.
ATEASOITN GOt | Callbration Department Mansger

O Mr. Sorawit Thachalad
3 Miss Jiriraparn Lertsornphol
'

A

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

“=*End of Certificate of Cakbration®®®
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| NAC ’ll

MRANATES; ASSOCUTIS €0, LT |

wnsslunu”y




975 Moo 4, Bangpoo Industrial Estate, Sai 8, Sukhumvit Road km 37,
22t Phrack Sa, Mueang Semut Prakan, Samut Prakan 10280 i ]
Tel: +66 2709 4860 Fax: +66 2320 0917

ELECTRICAL AND ELECTRONICS INSTITUTE o
o’ FOUNDATION FOR INDUSTRIAL DEVELOPMENT A

Certificate No.: CP20240324EA
Operation No.: CP2024080295

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007302 (Meter), 344896 (Microphone), 0776637 (Preamplifier)
10 No.: UAE.EFM.035/2566

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

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024

Calibrated Date: 22 - 27 August 2026

’-‘) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

anIhiweXimois

Certificate No:  CP20240324EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer; Larson Davis (Meter), PCB {Microphone), PCB (Preamplifier)

Model/Type: LxT1 (Meter), 377802 {Microphane), PRMLXT1 (Preamplifiar)

Serlal No.: 0007302 (Meten), 344896 (Microphone), 0776637 {Preamplifier)

ID Ne.: UAEEFM.035/2566

Ambient Temperature: (23£2)°C

Relative Humidity: (50£15)%

Pressure: (1013 + 1.5} kPa

Methed of Calibration :-

|EC 61672 3.

1. Reference standards instrument -

Instrument Model Serlal No, Lert, No, Due Date
1)|Standard microphone 4180 2787430 AA-1012-23 12 November 2024
2] itrary Function Generator AFG2021 C010063 CK20290048EA 23 June 2025
3)|Frogrammable Attenuator PAS 2755 EF-0040-23 1 October 2024
456.5 Digit precision multimeter 8806A 9610014 CB20230200EA 15 November 2024
5){Pressure humidity and CL1-P240023 24 March 2025
[Temp Tr i Frusol 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
[Temperature Transmitter ) i CD20240143EA 12 June 2025

T)|Performance Audio Analyzer U8903B MY56510003 gzgz;ﬁg:;gi 1;1:;::;”;2?; "

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

Reference standards Instrument for Acoustic function

- National Institute of Metrology (Thaitand)

Reference standards instrument for Electrical function

fssued Date: 28 August 2024 - National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119
Calibrated by: Ms. Juntaporn Kunhakom R fe —
Functlon : 1. Indication at the calibration check freq
Reference Measured value Deviation Acceptance limits.
{: > Acoustic Signal (dB) (dB) {dB) {dB)
Approved by: 72" = = N
( Mr. Sittichai Swaksuriyawong )
Group Manager
This raport was prapared electronically sing applicable clectronic signature. Pdnting of copy of fle ara considerad a3 a copy of the document.
The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k}
Eroviding a level of canfidence of approximately 95%. This centificate may not be reproduced other than in full except
with the prior written approval of the Electncal and Institute, Four for Industrial & 1
o 116 tONMTIHAYUAL wnaslumuny
F-CAL-004 Ed.1 Page 2 of & F-CAL-005 Ed.1
L L
- ELECTRICAL AND ELECTRONICS INSTITUTE - ELECTRICAL AND ELECTRONICS INSTITUTE
\rY FOUNDATION FOR INDUSTRIAL DEVELOPMENT =’ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240324EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed
Measured value

(dB)
28.8
2.2 Microphone replaced by the electrical input signal davice
Frequency Measured value
Weilghting {dB)
Aweighting 286
Caweighting 284
Z-weighting 34.3

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Certificate No.:  CP20240324EA
Calibration Report
Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency welsh(ing at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) {dB)
C-weightins 54.0 00 0.2
‘A-weighting 94.0 0.0 0.2
weighting 94.0 0.0 0.2
5.2 Time weighting at 1 kH.

Time Measured value Deviated value Acceptance timits
Weighting (diB) (dB)

Fast 94.0 0.0 0.

Slow 94.0 0.0 0.

LAeg 94.0 0.0 +0.

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

Frequency

C-Welghting A g ighting A limnkts
(Hz) (dB) {dB) _ d®) (cB)
175 0.1 0.1 0.1 1.0
1000 0.0 0.0 0.0 =07
8000 02 02 01 +1.5; 2.5

Function ; 6, Long-Term Stability

Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Function : 4, Electrical signal tests of frequency weightings
Welthting network respionse with relative to 1 khz,

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
{Hz) {dB) (dB) (dB) (dB)
63 0.1 00 0.0 +1.0
125 0.0 00 0.1 +1.0
250 0.1 0.0 0.1 +1.0
500 0.0 0.0 0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 -0 0.0 0.0 =1.0
4000 .0 0.0 0.0 +1.0
8000 0.1 0.0 0.0 +1.5; -25
16000 0.0 0.0 0.1 +2.5; -16.0
'
tenaslumaunm
Page 30f 6 F-CAL-005 Ed.1

Time Period to Reference Record SPL at .
Apply Signal SPL Cenclusion of Time Deviated value Acceptancellimits!
(min) (dB} Period (dB} (dB) {dB)
30 94.0 54.0 0.0 0.1
Function : 7. Level Linearity on the reference tevel range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) {dB) (dB) (8]
94.0 94.0 040 0.
99.0 99.0 0.0 0.
104.0 104.0 0.0 0.
103.0 109.0 0.0 0.
11490 114.0 0.0 0,
118. 119.0 0.0 0.8
1244 124.0 0.0 08
129. 129.0 0.0 +0.8
1344 134.0 00 0.8
130.( 139.0 0.0 0.8
'
wnaslumuny

Page dof 6 FCAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.:  CP20240324EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) [C1)] (de) (dB)
94.0 94.0 0.0 0.8
89.0 89.0 00 0.8
84.0 84.0 0.0 0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 00 0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 0.8
54.0 54.0 0.0 0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 3.4 04 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Th {ms) value (dB) value (dB) (dB)
200 136.0 0.0 0.5
Fast 2 1188 0.2 +1.0;-15
025 109.7 -0.3 +1.0:-3.0
200 129.5 0.1 +0.5
S z 1099 o1 +10;-30
200 1300 0.0 0.5
LAE 2 110.0 0.0 +1.0;-1.5
0.25 100.3 0.1 +1.0;-3.0
Function : 9. Peak C sound level
Number of cycles| Anticipated Measured value Deviated vatue Acceptance limits
in test signal Value (dB) (dB) {dB) (dB)
Complete 135.4 1306 06 20
cycle
Positive
half cycle 134.4 134.0 -0.4 #1.0
Negative
half cycle 134.4 134.1 0.3 +1.0
'
wnensluraunu
Page 5 of 6 F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240324EA
Calibration Report
Function : 10. Overload indication

s Measured value Bizeg — Deviated value Acceptance Umits
one-half cycle one-half eycle (dB) (dB)
143.6 143.4 -0.2 +1.5
Function : 11, High-Level Stability
High-level stabllity cver 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
T'::,r: ;:: :lo Reference SPL a:;i:::‘; :‘Itme Deviated value Acceptance limits
{min) (dB) Period {dB) (aB) (dB)
5 139.0 139.0 0.0 £0.1
Uncertainty of measurement
Maximum-permitted uncertainty

Function Uncertainty ofpnfeasurement
(dB) (dB)

1) Indication at the calibration check frequency’ 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

3 Acoustical signal tests of frequency weightings 030 0.60 (10Az to akHz'
- Freefield sound pressure response levet " 0.70 (>akHz to 10kHz)

4) Electrical signal tests of frequency weightings 0.20 0.20
5| Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the re'erence level range 0.30 0.30
F)Tone burst response 0.20 0.30
9) Peak C sound tevel 0.20 0.25
[10) Overload indication 0.20 0.25
|11) High-Level Stability 0.10 0.10

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

. CALIBRATION LABORATORY Co.,LTD.

.

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ¢ VIBRATION METER
MANUFACTURER INSTANTEL
MODEL /TYPE 721A2601/721A3301

SERIAL NO. UM11355/UM 11355 [UAE.EFM.002/2560]
CLID. NO. : 252000637
240608059622

& ix-LaBoraTORY [ ON-8ITE

JOB CONTROL NO.

CALIBRATION SERVICE

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD,
41 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKIIANONG, BANGKOK 10260
DATE OF RECEIVED : @R June 2024 DATE OF ISSUED ¢ 12 June 2024

“Fhe report nf calibration shall not be reproducel oveept In fufl without approval of the Calibration Labsratary Co, Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Va

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
12 June 2024
This Calibration Certificate ducumeats 1he traceahiliry 1o narlonal standarus, wlich reatize the unks of measurement according in the
|

Snternations$ Syston of Unfts (SE)

Certificate No. Q24059622

F3-011-08/12-23 vpagelof 4

lenas N

$[=l
=]
o

wckaaitration

- - End of Report - -
.
naslunun
Page 6 of 6 F-CAL-005 Ed.1
CALIBRATION LABORATORY Co..LTD.
CLC
—,
WS
REPORT OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL/TYTPE T11A2601/721A3301
SERIAL ND, N UN11355/UM 11355 [UAE.EFM.002/2560]
DATE OF CALIBRATION 11 June 2024
ENVIRONMENT CONDITIONS :
Temperature ; @t Reltive Humidi 551 15) %RH

PROCEDURE USED :
Thi insaument was eafibiated under procedure No. CLC-CPEE=08 bascd on 15O 16063-21 as calibration ghidcling.
The cafibution was pecformed by using Digital Mullimerer. Programmable Timer/Counter,

Accelernmeter and Measaring Amplifier which maintained by the Calibration Laboratary Ca., Ltd.

REFERENCE STANDARD USED :

[ Diiigal Mudinerer, Waverek Madel 1281 29320,

2. Pragrammable Timer:Counter, Philips Model PMGGR0B SN, SMA0TIO0I.

3 Aecelerometer with Measuring Amplifier, Brue? & Kjier Mode! B305, 2525 SIN. 397018, 243408K.

TRACEABILITY :

1. The mveasurements aee traceuble o lntemational System of Linits {SB, througl Acronauical Radio of Thailand Led,
Certificate Na. 05-0316-23. Due Date 21 July 2025,

2. The muasurcaients are wraveatle 1o Iniensatienal System of Units (81, through Actonautical Radio of Thailnd Ltd,
Cenifieate Nu, 07-0050:24 . Due Dace 13 May 2025,

3. The measurements are taceable 1w Itensatianal System of Units (S1), through Nutional Institue of Mewology (Thailand)
Cenificare No. AV-6052-23, Pe Date 26 September 2024,

NCERTAINTY

panded wncersaioty of measurement is stated s the standard uncestainty of measurcoent multiplied

[h
Fhe reported e

by the coverage fctor &= 2,00 which for 1 normal distribution comesponds 1o a coverage probability of upprosimately 95 .

Tt has bren evalumed according 1o the "Evalualion of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)*

Certifieate No, Q24059622
FA-011-05/12-2% Ip:lgl:!uf 4

tonanslumiu

@ckealibetion




CALIBRATION LABORATORY Co,LTD.

2101744, 55 S0 Prasen Manuia 28 Yaeh 4. Prasea Manukz Rd Ladphran Bangkok 10230
Tel 02-578-0534 Fan 02-578-2612 3 e

(TEo

- et
o
S MRV

AT 2

CLC

Acrredited
iy

CALIBRATION LABORATORY Co.,LTD.

216-15,14,55 Se- Prased Manuk1 29 Yaeh L Prasen Mamkit Ri.. Laiphean, Bangkok 10230
Tet, DF-ST8-00534 Fax (2-578-2672  wem caiaboraton oo E-ma saleratiatoratory.com

CLC

Accredited
ssosmen drn

REEt

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION CALIBRATION DATA
MEASUREMENT RESULTS : ( X) without adjustment () adjustment X DISPLACEN T RESULT
CALIBRATION DATA Test paint STD Reading | DUC Readmg | Correction Uneertainty
Mode
1. ACCELERATION RESULT {mm+ ] ( frequency ) (mn ) Canm ) (mm) E(%ofde )
Test peint STD Reading | DUC Reading | Corection Uncerinty 0 '| S0z 0.030 0.030 0,000 13
Muode T
() { feguency ) (g tg) g1 F1%anfrdy ) 0.64 L 0.040 0,040 0.000 21
[ iz 0.300 0.39% 0002 19 005 sillz prak 0050 0050 0000 19
0.4 itz 1.400 0,397 +0.00 14 | o 3002 0060 0.059 +0.001 18
(%3 50 Hz peak 0.500 1.456 =004 16 007 501z 0070 0.669 +0.001 1.8
Uh seliz 0.600 0.594 -0.006 25 [{X1) 160tz .03 0030 1.000 25
(%1 01z 0.700 0,693 +0.007 25 0 100 11 0040 0040 0.000 21
03 100 112 0.300 0301 -0.001 19 nos 10012 peak 0.050 0,050 0.000 19
04 1) 112 0.400 0399 +D.001 b 006 o, 0060 0.059 40,001 s
[} 1 11z peak 0.500 0497 -0.003 1.6 l 007 o iz 0.070 0.009 +0.001 L
06 10017 0.600 0.596 +0.004 2.8 Nowe The Seope of Accredited ANAB Certaficate No, ACDM-28 14 Version 012 Page | 2 of 67
07 100 112 0.200 0.698 +0.004 25 * means Cahibrations marked * Not ANAB Aceredicd ™ in this Cerrificate have been included for completeness,
2. VELOY Y RESULT
Tast point N STD Reading | DUC Rending | Cormection Uncertaity
Mode
Coms ) { lrequency ) it ) (mus ) (mntis ) Et%ormde )
T 000 oo o i This report is valid for the abave stated iustrumentss only.
1 0z 4.000 4028 -0.028 18
s suilz pask 5000 5036 -0.036 15
6 sz 4000 6039 -0.030 1S
7 ik 7.000 7,048 0048 [
. 10t Eiz 3,000 3.014 D014 e
~ 100 Hz 2,000 402t 9.021 16
##4 knd of Ceriificale #44
-5 i Nz peak 5.000 5029 -0.020 [
6 0 1z 6000 6.032 0012 15
= wore | 7.000 7038 -0.38 [
Certifleate No. Q24059622
4 eriifizate No. Q24059622
FA-011-05/12-23 pagedof 4
F3-411-0512-23 pageYof 4 :
AT AU tﬂﬂﬁ’l'i‘hlﬂ'lU
—J(:nbu\r.v-‘. ?‘kr".hriln:
TECHROLUGY PROMOTION ASSOCIATION (THATLAND-JAPAN)  §
€0l 3 TCALIBRATION AND SERVICES CortNo.:  24CH40
5344 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250 T Page.: 20f3
TEL.0-2713-300039  FAX.(-2719-8¢84 CALMRATION D338 Cont n of this calibration
1. Refarance Standard Instrument : -
CertNo.: 24CH40 Instrument SerlalNo. ID No. Cert. No. Dus Date
Page.: 103 1) Document Frocesa Calibmter 54030049 130RC118 23E2802 27 Aug 2024
. ]- » 2) Ref. Standard Thermometer 4982054 110RCO44 281908 26 July 2024
Certlﬁcate Of C bratlon Thie certification is traceable to the Intemational System of Unit mainizined through:-
Equipment : pPH Meter - Technology Promotion Associalion (Thailand-Japan)
Manufacturer : Horiba
e 2, Cettified Reference Materials : The meaauremen resutts are tracaable la SI through CPA chem Li.,
ol LAQUA-PH210 ANSIASQ Natlonal Accraditation Board, Accradited Ne. AR-1835
Serfal No. : HASMO04E
1D No..: UAE.EFM.001/2683(EFM pH.01/83) ‘"":" f::a —";’;‘:‘““'"” Lot No. Exp. date
PpH 4. chem 840102 27 Nov 2025
Condilion As-| H
ndilion As-Received Used ttem pH 6,886 CPA chem 631959 01 Oct 2024
Recelvad Date : 09 January 2024 pH 9.897 GPA chem 940108 02 Nov 2024
Calibration Date : 10 January 2024 3. This certificate ta valid only to the item calibratad on data and place of calibration.
Reference : 2401-0218WSC-3 Calibration Results
Submitted by : United Analyst and Engineering Consultart Go.,Lid, Fungtion : mV Measurement
3 Soi Udomsuk 41, Sukhumvit Road, Performing standard curve by Fluke at pH {4,77,10}
Bangchak, Phrakhanong, Bangkok 10260 Nominal | Standard Uncertainty of Coverage
Amblent Temperature : (25 = 25) °C Unit Under Value | Voltage | Actusl Reading Measuremant factor
Ralstive Humidity : (50 t 15) % tnput v
Calitiration Procedure : in-house method : [ mv mv oH {amV) X
- CP-CHS by direct measwremend with standard pH Mater 4,00 177.48 1775 4.0 0.058 200
voitage callbrator and direct measurement with S/N.: HASMCO46 7.00 0.00 0.2 7.00 0.058 200
certified refersnce matedal (CRM) 7.00 a.00 02 7.00 0.058 200
- CP-CHB by comparison with standard thermometer 10.00 ~177.48 -177.0 10.01 0.058 200

Calibrated by : Warakom Lamgagtrakul
Approved by :
Approved Signatory
(‘/) Saithip Meangmal
( )Warakom Lemgagtrakul
( ) Ponpan Palpim
ksaue Date & 16 January 2024
The ithes arelwa of. 95%

Thi cortifiate wury 0ot be seproduced olier than in i, except with the price sriten
Appmval of e ead of Corpornie Serviees 3 - qulpment Calibeation sad Testing Sevvices.

tonenslamauny

s

iensmslavraumy




CartNo.; 24CH40

Page.: 30f3
bration Resulte
Function : pH Measurement
threo bufiers curve by using buffer nominal pH {4,7)(7,10)
Unit Under Standard pH Acual pH | Actual mv Uncertainty of | Coverags
Callbration Buffer Solution Reading | Rexding |pH measurement| factor
(mv) (£) K
pH Electrode 4.008 4,01 m7a 0.0p79 200
SIN. 8.985 8,99 -22 0.0003 2.00
6.086 599 36 0.0093 200 |
8897 10.01 -171.0 0011 207
Function : Temparaiure Measurement
(") Without adjusiment
This equ) was with Probe;
- Model : =
- Sgrial No, ¢ -
Dimension of probe;
- Length : 103 mm
- Diameter : 16 mm
- Immergion Depth : 20 mm
Ci = uuce Error Uncertainty of | Coverage
Int Temperature Reading measurement factor
i*c) {*c) {*¢) {*c) {£°C) L1
250 25.002 250 -0.002 013 200
200 30.002 30.0 -0.002 0.13 200
350 35.003 35.0 . -0.003 0.13 2.00

Remark ; - UUC* = Unlt Under Callbration

The reported uncertainty of measurement wag based on a standard uncertainty multiplied by & coverage
factor k., providing o level of canfidence of approximataly 85 %.

-ofo-
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Page 1013

Certificate of Calibration

Customer

Name £ UNITED ANALYST AND FNGINEERING Certiflente No : 24-ACT-091
CONSULTANT CO.LTD. Request No @ Reg-2024-13801

Address © ¥ Sui Udomsuk 31, Sukhumyit Road, Bangehak:,

Prakanung. Banghok 10260

Unit Under Calibrarlon Details

Megsurement item + Acoustic Calibrator Class : 1

Manufaciurer { SVANTEK Range* 94, 114.dB 7 1000 1z
Mindel : SV 36 Instrument Statws © Uscid

Setial Number L lu22de

D - VAEEFM.171:2563

Calibration Enviranmenl and Details
Temperaure 112322°C)

Humi L{50£20"RH )

Buarometric Pressure 211013 £10.0hPa }
Recgived Dae + 29 June 2024
Catibratinn Date . 26 June 2024
Location of Cafibration : LAB 1 Acoustic

Calibration Procedure  : In-house methad CP-ACT-02 hased an IEC 60442:2017 Elecirnacoustics - Sound calibrators

i Reference Standard Modcl Sevinl Nomber Traceable Duc Calibration
| Sound Calibrater 8§V i5A 38079 EEI 12 Junz 2023
THD Maltimeter 2015 1047765 NIMT 16 Janwary 2025

T ity + This eertiticale providors ility of 1o recagnized nutional stundard. and fa the
realization of the intemational System of Uniis (S3).

Nate

The repuried uncertzimg is based on standird uncenainy multiplicd by the Coverage Favtor & =2, providing a tovel of

confidence approximaicty 95 %,

Calibrated By : e Approved By .

Mathavorn

Mr. Nappadon  Luangart Mr. Paci
Service Calibration Engineer Calibration Engineer Supervisor

1ssue Date : 26 June 2024

R ot s e SOOEATLNOIUAN

F1.708-ALT .02 0] Issue date /528

INNEVATIVE INSTRUSH N CALBKS 10N 1 4t
S0

ATRUMESS OO LI 001 d b b

AT

ETUNTNARSRS 131 3BUN B 3U KAL)

AMIPHOL BANG PHICIN AATE T PR SKAN PROVINT b Hisdn HAILANE

[ T AR TP

Certificate No : 24-ACT-091
Request No : Req-2014-1350

Sound pressare level Callbratinn Results : Without Adjustment
Calibration Range | Wihout sdjusiment (@) | Adjusiment (dB) | vacervalary | Acceptanee timis |

| (dR) | Seasurea | pestated satue _:nsurm | Devioredvolue | (2aB) | Class | (£ dB) frol

T 0.02 | 0.4 was |

!— HAdB/ 100 e | 11508 005 = ]_ . 013

Frequency ol Sound pressure level

Calibration Range | Without Adjustment Adjustment | Uncerfainty | Acceptanc fimi | - |
1133} Measured (Hz) [ Deviared | Measured (llz)l Deviated (&%) Chass | (% 93]
‘{4 dB - 1000 HI_: liﬂﬂ.(]_‘i Bl (0] | | | 00 T 0 | P, :
{14 dB/ 1000 He | 1000.00 Wi ] | | a0t 010 | Pass

“Tutal Harmaonic Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Runge Withoul Adj i ) v | Acceptancs timit
Result
(Hz) Aleasured (%) Measured (%) (£%) Class 1 (%)
94 4B ¢ 1000 Hz 0.2 | - 040 28 Pass
114 dB /1000 s 0.44 [ - 040 25 Pass
Nale :
— Maximum-permltced |
Fanction
Uncertminty of measurement
Sound pressure level 05
Frequency 0.20%

Taal diswortina+noise 0.50%

enshumuny

FM-I08-ACT-02 Rev 03 lssue date 5/6/23

The eyl sebaed oed s he e Calieied o ol i

INNUSATIVE IRSTRUSIEN € SUTBH A TION LAR

NOEATIE INSRUN <1 L0 1 1 i .
L ANRON ATV

A0 14801 ARORN 1 1ASBON RANG R AL,
AT BT A B (108

AMPHOD IANG P TN LY | PRARAN FRGY NG 080T LASE

L o dle e o

U

Page3otd

Certileate No : 24-ACT-091

Request No * Req-2024- 1380

Decisinn Rule for Statemenis of Canfarmity

Pase " P ity w i 2 9F s probabifity Lot

' Il "

Ful

i
Fau

+
Upper limit
+ t
Measwrea waue o | L e
~ Pass®
95% axgianded anceriainly
Nominal
Lower limit

End of Calibration

ebBnERSIURIURY

#M 706 ATT-02 Rev 03 Issue date 5/6/24

The re ke retzetimds $ Thew
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES m
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ”@
TEL 0-2717-3000-24 FAX. 0-2719-9484. ! NEC-TIe TR RS

cALBRATION otee

Certificate of Calibration  CetifeateNo.: 24175

Page: 10f2
Equipment : Dial Thermo-Hygromater
Manuactures: Barigo This cartificate mey not be reproduced other than in full,
xcapt with the prior written approval of the head of
WNodal; v Corporate Services 3: Equipment Calibration and Testing Servicas.
Serial No.;
1D No.: UAE.ANV.127/2650
Condition As-Recalved: Used item
Recelved Date: 05 April 2024
Galibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-024TWSC Submitted by United Analyst and Engineering Consullant Co.Ltd.
Amblent Temperature: (25 & 3 ) °C
RS- (50+20)% 81 Soi Udomsuk 41, Sukhurwit Road,

Bangehak, Phrakhanong, Bangkok 10260

Procedure used: Calibration were conducted using m-house calibration procedurs GP-H02 according to comparison
with standard chillad miror sansor for humidity measurement function and comparison with standard
probe for function into humidity / temparature chambar.

Condition of this result of callbration
1.Reference standards instruments

Instrument Modsl Sarial Na. Certificats No. Due Date
1) Chilled Mirmor Hygrameter Daw Magtor “0 21856 02 Aug 2024
2) Handheld Thenmometer With Sensor 1521 ASAI39 231238 18 Oct 2024
2.Tha certificate is valid only 1o the item calibrated on dats and placa of calibration.
3.This ification is traceablo to the i System of Unit maintained through.-

“Thunder Scientific Corporation, NVLAB Accreditation No. Galibration 2005820
Tochnology Promotion Assosiation (Thailand-tapan), NSC-ONSC Accradited No Cafibration 0008

Cafibrated by :  Chakrit Waewwanjua
WsuaData: 18 Apil 2024

Approved Signatory :

[ ]Chakit Waewwsnjua
1v] Vipom Tantyawutt
{ ] Unnoppho! Harachei

Result of Calibration:- Without Adjustment
Function: Humidity Measursmant.
Reference Standard uue
Te e Humidity Reading Esror
) (%RH) (%RH.) (%RH,)
250 4041 43 28
250 60.0 80 00
250 800 ] -20
Result of Calibratien:- Without Adjustmant
Function: Temperatune Maasurement
Standard uuc
Temporature Reading Emor
C) o) {c)
20,014 200 -0.014
25033 250 -0.033
30.010 30.0 -0.010
35.027 345 n.527
40.013 395 0513

UUG" ; Unit Under Calibration

Cert. No.: 24H753
Page.: 2 of 2

Uncertalnty
of Maasurement
(£%RH.)

16
17
18

Uncartainty
of Measuramant
(+°C)

072
072
072
072
072

The reported uncertainty of measurement was basa on standard unceriainty multiplied

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

=000

las it
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKCK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484
CartNo.: 24P1251
. . & ” Puge: 2012
Certificate of Calibration et Ne.: 24755
2 Fenst of cotbration:- Withou! ndussnent Bangs ; 0 inHO 10 38 inH:0
Function:- Pressute Messigement Bcale Interval ; 0.1 inHZO (The Secend Estimate )
Equipmant : U Tube Menomslar Increwsing Preveurs:
Manutactien Dyt This certficate ray ot ba reproduced other than in full,
oxcopt with tha prior written appraval of tha haad of R [ndication
Mods! : 1221-36-WiMt Corporate Sendcss 3; Equipment Celibration and Testing Sarvices. Spcfied Pressurs  High-portside Lovweport side Ap Emor
Serial No.: B 00 000 000 000 0.00
200 100 00 200 000
IDNo: UAE EFM.077/2568 w0 ey P 3 ”~ —
Condltion As-Recelved: Usad it a00 300 .00 500 000
Racefved Date: 03 April 2024 0 — e e o000
10,00 500 5,00 1060 000
Calibration Date: 11 Aprit 2024 e ath e oy 000
Rekrence: 2404-011BWSC Submittad by: United Anaiyst and Engineering Consultant Co. Ltd, s 705 i 10 b
a2y o 16.00 8,05 805 18.10 0.10
Ambient Temperature:  { ) » ) 18.00 .05 .05 18.10 0.10
Ralative Humidity: (50 15)% 81 Soi Udomauk 41, Sukhumit Road, Bangchak, 2000 1005 1005 2010 .10
Phrakhanong, Bangkak 10260 2200 105 1105 210 o.10
Atmospharic Presaure: mbar = g
£ o2 200 1208 1205 2.10 a0
Procedure used:  Tha calibration was conducled by direct comparison method against Pressure Measuring Instrumants 2600 13.05 1305 2610 o.10
Standard acoording o calibration procadure CP-PO4, using * DKD-R €-1 ; Calibration of Prossure Gauges * as 2600 14.05 1405 2810 0.10
& guidslines. 3000 15.05 1505 .30 0.10
32.00 16.05 -16.10 215 0.15
- 34.00 17.05 A7.10 .95 015
1.Reference standards instruments . 35.80 18.00 1300 38.00 020
Inetrument Modsl SorisiNo.  Certificate No.  Due Date
1) Prassure Calibrator PC106P 1189 MP-0178-23 12 Bep 2024 T'K uncertainty of measurement wes £ 0.11 inH:0
N - . i * AP & Highwport sido - Lov-post side:
2.This resull of calibrati d tod Bt the point spacified by customer.
s resull o ll-'unn was'vm e on reques a. © point spacified by . < = Ur G cai e
3.8cale and conversion Eactor fs 1 kPa = 4.0146263 inHa0 The reported uncartainty of measurement wes besed on 8 standard unceralnty multipbed
4.Thie Instrument wes used clean sir as prassure media. by @ coverage factor &= 2, providing a level of confidence of appraximataty 86 %.
6.This instrument wes calibratad by applied presste to high-port (+) side and low-port () side open to atmospheric pressurs,
oo~
6.This instrument wae Inslalled in vertical orientation and 1op of the pressure port was used s the reforence laval.
7.The carfificats is valid only o the itam calibrated on date and place of calibration.
8.This Certification is traceable o the Intometional Systsm of Unit maintained through:-
-Nationel Insitute of Motrology (Thadand). NSC-ONSC Accsedited No. Calibration 0144
Callbrated by:  Suksan Khanksow Approved Signatory :
suaDate: 17 April 2024 [ 1Phelinee Prabpaipal
[ )Sura Suwannasd
[+) Attapol Panurach
lu lu




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: T CALIBRATION, SERVICES

5344 PATTANAKARN ROAD 501 1, SUANLUANG, SUANLUANG, BANGKOK 16250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

NSCTIS T2
TIGN 0063

Certificate of Calibration = CertfiesteNo.: 24P1367

Page: 1of 2
Equipment ; Aneroid Baromater
Manactrer: ey et pit o st e b
Model : - Corporate Services 3; Equipment Cafibration and Testing Services.
Serlal Nt -
IDNo:t UAE.ANV. 15212550
Condition As-Recelved: Used ltem
Racelved Pate: 05 April 2024
Callbration Date: 22 April 2024
Refarence: 2404-0243WSC Submitted by Unitad Analyst and Enginearing Consuttant Co., Lid.
Amblent Tamparature: (23 £ 2) °C
Relative Hurmldy: (s0+15)% 81 Soi Udomsuk 41, Sukhumvit Read, Bangehak,

Phrakhanong, Bangkok 10260
Atmasphatic Pressure: 1007 mbar

Procadure used; The calibration was conducted by direct comparison method against Pressure Measuring (nstruments.
Standard according to calibration procedure CP-P1D, using * DKD-R 6-1 ; Calibration of Pressure Gauges " as

a guidefines.
Condtion of this result of calibration
1.Rofarence atandards Instruments .
Instrument Model Serial No. Coertificate No. Due Date
1) Standard Barometer OPIt42 1422505048 MP-003423 03 May 2024

2.This instrument was mstalled in vertical orientation and center of the diel was ueed es the raferance lavel.
3.This result of calibration was made on requested at the point spacified by customar,

4.This resull of calibration instrument was i absolute prassure.

5.This instrument was usad clean air es pressure media.

8.Tha certificats is valid only to the itemn celibraied on dabe end place of calibration

7.This Certification is tracsable to tha System af Unit maintained through:-
-Nationel Instituto of Matrology Thailand (NIMT)
Calibrated by:  Suksan Khankasw Approved Signatory :

IssusDate: 23 April 2024 | 1Phalinee Prabpaipal
1 18ura Suwannasi

[v/] Atlapo! Panurach

onaslumuey

Cato.: 24P1387
Page: 2012

. Range : 980 hPa 1o 1030 hPa

Function: 3 1 hPa{ The Fifth Estimate )

Incressing Pressure

[Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 100126 | 1011.35} 1022.10] 103261
ULC* Indication (hPa) 9600 | 9700 | 980.0 | 990.0 | 1000.0 | 10100 | 1020.0 | 10300
[Enror hFPa) 287 | 123 | 043 | 056 | 126 | 135 | 210 | 261

Decressing Pressure

[Appiied Pressre (hPa) | 103261 | 1021.84 | 1010.88 | 1000.82| 99020 | 97952 | 98848 | 957.17
UUC* Indlcation {hPa) 10300 | 10200 | 1010.0 | 10000 | 9900 | 9800 | 9700 | 8800
iEﬂ(hP!) -2.61 -1.84 088 | 082 -0.20 0.48 1.62 283

The uncertsinty of measwrement wes  0.25 hPa
*UUC = Unit Under Calbration

The reposted uncartainty of maasurementwas based on & standard uncastainty mufipied
by & coverage factor k= 2, providing a levet of confidence of approximataly 95 %

“olo-

wnanslueunu

Accredhted cailbration faboratary
FIRANATL ISO/IEC 170252017
bttt NSC = TSI - TS 17025
A ranatce Sasooate Co.LId
EYA4-15, BX-30 CALIBRATION 0367
Pewrkasem 7.0/4, R Watthapes, Ganghes g2, Flow measurement laboratory
Bangiok 10600 Trakand) Cafibration services deportment.
Tel $6£0ME00EL
Maobile +66863999453
E-ma'_nac-eaibraiarfuranates tom
Web ste: wvew Jranatee com
Centificate No £ COP0266 Page 1of 2 Pages
MEASUREMENTITEM +Top Load Orifice Calibration procedure:
MANUFACTURER + Andersen Instruments i 3 i
MODEL/TYPE L GI5A Standard Rotory Oisplavernent Meizr {Roats
‘SERIAL NUMBER L1001 Wieter) Mode! GES/IMC/W2-cip. The Wi-C}-004
1D NUMBER | UALANV.05/2547 wes used a3 a colibrattan guideline.
an'n - :M:Am tand Enge Consultant €, ltd TrocmbBiy:
CUSTOMER + United Analyst and Engincering ant €n, Lds This cerlificate provides a raceability of The
81 |, Bangrchal, S
Bangkok 10260 standords, and to realisation of the international
‘system of units {54) through the VSt {tationcl
RECEIVED DATE oy of iax Cortlf
MEASUREMENT DATE humber: 62242901
ISSUE DATE
Uncertointy of Measurement:
The reported uncertainty of measurement is bosed
ENVIRONMENTAL QONDITIONS: on the standerd uncertainty multiplied by o
i ition In the v «overage factor k=2, Which for @ narmal
Temperature K3 ” o
" of approximately 95%. The stordard uncertainty
Relative Humldity il f1as been determined ir h
Atmespheric Pressure hPa “Fwaluatian of measurement
duta - Guide to the expression of uncertainty in
measurcment’
CALBRATION CONDITION:
Preconditioning 224 hours at amblent conditions
Measurement Conditton = The average values during ineasurement are 73.9 °C and 54.5%RH.
NOTED: i y
TABULATION OF RESULTS:

The babie an next page give the measured values.

Calibrated by

Mr. Parinya Booncharoen
IWr. Sorawit Thachalad Calibration Department Manager

3 Miss Jictraporm Lertsomphol

THIS CERTIFICATE REPORT MAY NOT S REPRODUCED EXCEPT IN FULL LINLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
IN WRITING FROM THE LABORATORY

NAC

Continuztion of Centificate of Callyratian Number COF-003-66

MEASUREMENT RESULTS:

Page 20§ 2 Pages

tRaots Meter), The Humid air was used as a

ifice gas i i paris with
medium In the system. The standard conditians ara 25°C [268.15 K3 and 760 mmH for standard temperature and standard pressure rezpectively,

‘Tabie 13 The results of @ Standsn calibration data

| Sunda:ﬁ:u led

Flow rake Pressure | Temperatre | Tempesature | Ap_meter | Ap Drifke
Piate Ipa} a3l m|
m'/min mmig. < “ mmHtg inthe | | o fmin

1 0701 [mens | me | A 55.600 1626 1273 0648
2 0897 754.083 23.80 223 61350 3.236 1355 0914
3 1121 754.005 2381 2120 41923 4338 2078 1.057
1 1172 750.004 B 2136 30333 4.891 2208 1122
5 _1am | 2.7 28 | 29415 7159 2En 1352

Stope () 188463

Intercept {A]: 801625

Corrclation cocticlent{r:  0.99972

Uncertatnty {2 0015 mYmin

Table Z: The results of @ actual calibration daty

How rate Pressure | Temperatwra | Temperutvre | Sp_metar | 8p_Orifica Standard Flow [2g)
Plate ) ra) e} br] ¥
| | mfmin mmbg 't b4 mmHg inH,a mt/mtn
¥ 0701 754115 2287 B0 | 55500 1626 | ocAm [
2 nag? 754,083 Ba | B 61350 323 1129 0s1?
3 1121 75e005 | 2381 23.20 41923 4338 1307 1061
4 1 76004 | uBR .16 20931 4891 1388 1126
Ls | 1410 L 7s3oma | .’ | 1318 2005 | 7159 | g | 1387

Sope fm): 124308

Intercept (i) 00102

Corstation coefliclent (:  D.9FITR

Uneermalnty (¢ = 2 0015 m'min

*¢%End o Certificate of Calibration***
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= ELECTRICAL AND ELECTRONICS INSTITUTE

v) FOUNDATION FOR INDUSTRIAL DEVELOPMENT

" . 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhurnvit Road km 37, ~
e

Phrack Sa, Mueang Samut Prakan, Samut Prakan 10280 HaCTSHS 17R3S
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240324EA
Operation No.: CP2024080295

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007302 (Meter), 344896 (Microphone), 0776637 (Preamnplifier)
10 No.: UAE.EFM.035/2566

Customer: United Analyst and Engineering Consultant Co. Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 2 August 2024

Calibrated Date: 22 - 27 August 2024

Issued Date: 28 August 2024
Calibrated by: Ms. Juntaporn Kunhakom
Approved by: “ ; 72"
{ Mr. Sittichai Swaksuriyawong }
Group Manager
This report was prepa ically using applicablo Priring 21 copy of fle are corsidarad as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced ather than in full except
with the prior written approval of the Electricat and Institute, o for Industrial

’-‘) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.;  CP20240324EA
Calibration Report

Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 {Meter), 377802 (Microphane), PRMLxT1 (Preamplifier)
Serial No.: 0007302 (Meter), 344896 (Microphone), 0776637 (Preamplifier)
ID Ne: UAEEFM.035/2566
Ambient Temperature: (23£2)°C
Relative Humidity: (50+15)%
Pressure: (101.3 + 1.5) kPa
Method of Calibration -
{EC 61672-3:2013.
1. Reference standards instrument :-
Instrument Model Serial No. Lert, No, Due Date
1ﬂstandard microphone 4180 2787490 AA-1012-23 12 November 2024
2WArbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024
4)[8.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
‘emperature Transmitter PTus01 3950183 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
[Temperature Transmitter FTusol sy CD20240143EA 12 June 2025
B CB20240035E8 13 February 2025
T)Performance Audio Analyzer UB3038 MY56510003 CK20Z30072EA 13 September 2026
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification i traceable to the i systern of unit maintained at -

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thaitand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

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

Resutit of Calibration:-
Function : 1. Indication at the \ check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (d8) (dB) (dB) (dB)

Pore Lol 6 BRMITIHATUAN

F-CAL-004 Ed.1

wneslumunu

Page 20f 6 F-CAL-005 Ed.1

-) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240324EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value

(dB)
288
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
Weighting (dB)
A-weighting 28.6
Coweighting 28.4
Z-weeighting 34.3

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certlficate No.:  CP20240324EA

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

Frequency Measured value Deviated value Acceptance Limits

i (dB) {d8) {dB)
Cawveighting 94.0 00 0.2
Axwvelshting 94.0 00 02
Zweighting 94.0 0.0 0.2

5.2 Time ivelg! at 1 kHz

Tirme Measured value Deviated value Acceptance limits
Weighting (dB) {dB) (dB;

Fast 4.0 0.0 20,

Slow 4.0 0.0 0.

LAaq 4.0 0.0 0.

== Deviation from various Frequency Weighting Response Curve

CWeighting AWeighting Z-Weighting A limits
(Hz} (dB) (dB) {dB) dB)

125 01 0.1 0.1 +1.0

1000 0.0 00 00 +0.7

8000 02 0z 0.1 415,25

Function : 6. Long-Teren Stability

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

Deviation from various Frequency Weighting Response Curve
Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits

{Hz) (dB) {dB) (g8} (dB)
63 01 0.0 0.0 1.0
125 00 0.0 L1 +1.0
250 0.1 0.0 0.1 +1.0
500 0.0 0.0 0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 1.0
4000 0.0 0.0 0.0 +1.0
8000 0.1 0.0 0.0 +1.5, -2.5
16000 0.0 0.0 0.1

inanslumaunu
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Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at .
Apply Signal SPL Conclusion of Time | ¢Visted value Acceptance limits
Gnin) (dB) Period (dB) (diB) {dB)
30 94.0 94.0 0.0 £0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference tevel range, Upper
Anticipated Measured vatue Deviated vaiue Acceptance Umnits
Value (dB) (B) (dB) (dB)
94.0 94.0 0.0 0.8
99.0 99.0 0.0 +0.8
104. 104.0 0.0 0.8
109, 109.0 0.0 0.8
114 114.0 0.0 0.8
119. 119.0 0.0 0.8
124 124.0 .0 0.8
129. 129.0 .0 0.8
1344 134.0 .0 0.8
139.0 139.0 .0 0.8
'
wnaslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20200324EA
Calibration Report

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR {INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240324EA
Calibration Report
Function : 10. Overload

7.2 Level Linearfty on the reference level range, Lower
value Deviated value Acceptance limits Measured value (dB) N -
Value {dB) (dB) (dB) («i8) Positive Negative Devsiedivalue Acceptance imits
24,0 94.0 0.0 +08 one-half cycle one-half cycle {dB) (dB)
89.0 89.0 0.0 +0.8 143.6 1434 -0.2 £15
84.0 B4.0 0.0 +0.8
79.0 79.0 0.0 0.8 Function : 11. High-Level Stability
74.0 74,0 0.0 +0.8 High-level stabitity over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
69.0 69.0 0.0 +0.8 Time Period to Record SPL at . -
64.0 64.0 0.0 0.8 Apply Signal Reference SPL. Conclusion of Time Deviated valde Acceptancs lmits
59.0 59.0 0.0 +0.8 (min} (dB) Period (dB) (dB} {dB)
54.0 54.0 0.0 0.8 5 135.0 139.0 0.0 0.1
49.0 43.0 0.0 +0.8
44.0 44,1 0.1 +0.8 Uncertainty of measurement
39.0 394 0.4 0.8 N Maximum-permitted uncertainty
Function Uncertainty of measurement
Function : 8. Tone burst response {d8) (dB)
Time Tone burst Measured Deviated Acceptance limits 1) Indication at the calibration check frequency 0.30 Not applicable
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 2) Self-gererated Naise 0.10 Not applicable
200 136.0 0.0 3! Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
Fast 2 118.8 0.2 - Free-field sound pressure response level - 0.70 {>dkHz to 10kHz)
0.25 109.7 0.3 4) Electrical signal tests of frequency weightings’ 0.20 0.20
St 200 129.5 0.1 [5) Frequency and time weighting at 1 kHz 0.20 0.20
low
2 109.9 0.1 [6) Lonz=Term Stability 0.10 0.10
200 130.0 0.0 7) Level Linearity on the reference level range 0.30 0.30
LAE 2 110.0 0.0 ! 8) Tone burst response 0.20 0.30
0.25 1009 0.1 +1.0; -3.0 9) Peak C sound level 0.20 0.35
|10) Overload indication Q.20 0.25
Functlon : 9. Peak C sound level |12) High-Level Stability 0.10 0.10
Number of cycles Antlcipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB) Rermarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Comp}ete 1354 1348 06 £20 a sound calibrator,
cycle 2. The acceptance limit is for the deviated value.
Positive 3, Acceptance imits was IEC61672-2:2013 Class 1.
1344 134, .4 A
half cycle 340 e 10 4, The coverage factor k = 2.00
Negative
134.4 134.1 03 1
half cycle 10 - - End of Report - -
' '
wenaslupIuAy wenenalumun
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| CALIBRATION LABORATORY Co.,LTD. ) CALIBRATION LABORATORY Co.,LTD.
CLC
Azcicanea rodited
monte 1700 o L
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
FOR
NOMENCLATURE VIBRATION METER

NOMENCLATURE YIBRATION METER
MANUFACTURER INSTANTEL

MODEL / TYPE T21A2601/721A3301

SERIAL NQ. : UMT1355UMTE3SS [UAE.EFM.002/2560]
CLID. NO. : 252000637

JOB CONTROL NO. 3 240608059622

CALIBRATION SERVICE M ivLaroraTory [J on-siT

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
$1 SO1UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKIIAXONG, BANGKOK 10260

DATE OF RECEIVED : 08 June 2024 DATE OF ISSUED : 12 June 2024

“Iie vepurt of calibration shall not be reproduced exeent in full without approval of the Calibratlon Laborstory Co., Lid.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o+

Mongkol Yotsoontorn

Approved By
Authorized Signatary
12 June 2024
This Calibrasion Certifieste doeuments the rraceability to national standurds, whish realize the unils of measurenient according to the

Internadonal System of Units { ST}

Crriiliente No. Q14059422

F3-011-05/12-23 1 pagelof 4

weiceallbration

MANUFACTURER : INSTANTEL
MODEL/TYPE 721A2601/721A3301
SERIAL NO. H UM 11335/UM 11355 |UAE.EFM.002/2560]

DATE OF CALIBRATION : 11 June 2024

ENVIRONMENT CONDITIONS :
Temperature : mEn°c Relative Bumidiy ¢ (s 15) %RH

I'ROCEDURE USED :
Thix instrument was calibrmed under procedure No. CLC-CPEE-08 based on 180 16063-21 as calibration guideline.

The calibratiun v pectioned by using Digital Multimeter, Programmable Tiner/Couter,

Accelerometer and Measueing Amplifier which maintained by the Calibration Laboratary Co., Ltd.

REFERENCE STANDARD USED ¢

Multmcter, Waveick Model 1251 29320.

t Ligi
2, Pragrammable Timer'Countar, Philips Model PMGS80B SIN. SM607101.
3. Acecleromerer with Maasuring Amplifier, Brucl & Kjucr Model 5305, 2525 S/N. 397015, 2434958

TRACEABRILITY :
1. The muastrements are traeeale 1o Intemationsi System of Lnits (S13, theouih Acronautica] Radio of Thailand Lid,

Cenilicae No. 05-036

. Due Date 31 July 2025,

2. The measnrements are waceable [ Matereational Systens of Units {(S1), through Acrenautical Radio of Thailund Lid.

0050°24 . Due Date 13 Ma; 25,

Cewifiea w. 0

3Pl mezsurements are traceable 1o ltenrational System of Units {S1), through Natignal tnstitule of Metrology (Thaitund)
Centificute Ne. AV-0052-23, Due Date 26 Sepiember 2024,

UNCERTAINTY :

Flhe reported expandedl meenainy oF is simed a5 the standsrd uncertuinty of weasurement multplicd

by the covorage fietor & = 2,00 which for a nomnal distribani 35 10 3 coverage probability of 2 95 %,

[t bas been evataated according te the "Evaluation of the Unccrainsy of Measurement in Calibration [EA-4/2 M:2022)"

Certifieaic No, Q4089622
FA-011-05/12-23 s of ¢

endslueu
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CALIBRATION LABORATORY CO.,LTD.

210-17.7%4,55 $2t Pravient Manuies 28 Yaek 4 Prasen Manwkit RA Ladphrao Bangrok 10230
Tei A 3 Fax 02 §78-2672 v E rakey

CLC

crediled
wepir vre

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREM LTS ¢ ( X) without adjustment () adjustntent
CALIBRATION DATA

1. ACCELERATION RESULT

Test poivn STD Reading | DUC Reading | Conecton | Unceraimy
1) { frequeney ) el (g {g) g F{(Taofndg. )
——
w3 U1k 0.300 0298 s0.002 19
04 EI 0300 0.001 1.6
03 sz peak 0.500 0.496 ~0.004 16
[ sullz 0.600 0.594 ~0.006 25
07 ™ 0700 0.603 +0.007 25
01 0o Lz 0.300 ©®3m -0.101 19
04 9 11 040 | 03w 10001 Lo
03 109112 peak 0500 0497 -0.003 Lo
06 100 Hy 0.600 0.59% +0.004 25
uz 100112 0700 0.6%6 +0.004 5
2. VELOCITY R
— Test point STD Reading | DUC Reading | Cowection | Unceninty
Mode

Lres 1 Clrexuency ) {nunds ) (s b [mmés) 3% ofrdg. )
3 50 1z 3000 1013 -0.013 18
3 50 Hz 4090 4a28 -0.028 LE
s s itz peak s000 5.036 -0.036 LS
6 5011 5000 .03 -g.030 LE
H sy | 7,600 T.04% U048 X
-3 e | 3000 3.004 0014 L6
Y 100 Hz 4.0 4021 0021 16
4 0otz peak £.000 5029 0.020 L&
- 100117 K0 6.032 0032 L5
= 1604, 7.000 7038 0038 | L5

Cerlificate No, Q24055022
F-011-95712-23

CALIBRATION LABORATORY C0.,LTD. &

e

arae

S

210-41,1,55 Sor Pragert Maruk 29 Yaeh 4. Praser; Manukd Ry Lagphiai, Baogkok 16230

>§?

e
Tel, (2-672-0263-4 Fax (2-578-2672  www (3! aboratony oo E-mai sale@abiaboratony.cor z"/,,//\\.\? e
CLC B L
Aseredicea P
o
CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Readmy | Comection | Uncorainly
(e ( rrequetiey 3 s {mm) mm) (mm) E (% ofrdg. }
0 50 1z 030 [{X1x1} 0.000 25
K le ng40 0040 0.000 pA}
iz peak 0.050 0050 0.000 1.9
46 solz 0.060 0.059 +0001 1.8
007 5011z 0.070 0.069 +0,001 £
o3 100 1z 0,039 0,030 0.000 25
[ [[R]173 0.030 Q040 0000 21
.05 100 12 pedk 0050 0,050 0.000 19
R 160 kr 0.000 0.059 +0.00) (K}
wn? lue Hz 0.070 0,069 +0.001 18

Note The Svope of Accredited ANAR Certificate No. ACDM-2814 Version 012 Page 12 of 67

 imeans Crlibratons marked " Not ANAB Accredited " in this Centificate have been included for completeness.

“This report is valid for the ahove stated instrumentss only.

#is# Fod of Cerlificate #itf

Ceriificate No. Q24859622

F3-011-08/12-23 pagedof 4
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