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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
3 JBRATION AND
53414 PATTANAK AN ROAD 801 T8, SUANLUANG. SUARLUANG BANGKOK NZ50 e
TEL.O2NT300-2  FAX.0-2719-9484 CALIERATION 5004

CertNo.: 23CH523
Page.: 1of3

Certificate of Calibration

Equipment :
Manufacturer :

Modal :

Serial No. :

ID Na.*

Condition As-Recelved:
Recelved Date :
Calibration Date :
Reference :

Submitted by ;

Ambient Temperature :
Relativa Humidity :
Callbration Procedure :

Callbrated by :

Approved by :

(/) Males Butknisa
( ) Saithip Meangmai
( }Warakorn Lemgagtirakul

Issue Date :

pH Maler

Horiba

LAQUA-PH210

HABMO047
UAE.EFM.006/2563(EFM.pH.05/83)
Used llem

26 April 2023

27 April 2023

2304-0707TWSC-1

United Analyst and Enginsering Consullant Co.,Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

@5 26) "¢

{50 = 15)%

In - house method :

- CP-CHS by direct measurement with standard
vollage calibretor and diract measurement with
certffied referenca material (CRM)

- CP-CHE by comparfson with standard thermometer

Warakom Lemgagtrakul

i,

Approved Signatory

9 May 2023

"The Uneertainties arc fora

of app 5%

Tall,

. prar wriftes

Appnavsl of the head of Corporare Services 3 : Eqoipment Calibeation snd Testing Servires.

\enes lpame

Cert.No.: 23CH523
Page.: 20f3
Candition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Due Dats
1} Document Process Calibrator 54030048 130RC116 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RCO44 2211308 27 Oct 2023

This certification is traceable to the Intemational System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thaliand), NIMT

2, Certified Refarence Materials

* The messurament results are treceabla to SI through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Eaxp. date
pH 4.008 CPA chem 8563832 28 Dec 2024
pH 6.887 CPA chem 826389 08 July 2023
pH 10010 CPA chem 883835 28 Dec 2023
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Funetion : mV Measuremant
Performing standard curve by Fln‘h at pH (4,7)7,10)
Nomtnal | Standard Uncertainty of Covemnge
Unit Undar Value Voltage Actual Reading Measurament {actor
Calibration input N .
pH mv my pH (emV) B
PH Maier 4.00 177.48 177.2 4.01 0.058 2,00
S/N.: HABMOO47 700 | o000 0.0 7.0t 0.058 | 200
7.00 | 00D 00 7.01 0.058 200
U 10.00 ~177.48 -177.3 | 1001 0.058 2,00
. -
teneatiumavan

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2M7-3000-29  FAX.0-2719-9484

Certificate of Calibration

Cert.No.; 23CH114B
Page.: 1 of 2

Equlpment : Turbidity Matar
Manufacturer : Oakton

Model : T100IR

Serial No. : 1120501017

ID. No. : UAE.WAT.056/2563
Condltion As-Recelved: Used Item

Recsived Date :
Catibration Data :
Reference -

Submitted by :

13 Seplember 2023

14 September 2023

2303-0458DSC-1

United Analyst and Engineering Consuftant Ca.,Ltd.

3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Cert.No.: 23CH523
Page.: 3of3
Caflbration Resulis
Funetion : pH Measurement
Perfomiing three buffers curve by using buffar nominal pH (4,7)(7,10) —
Unit Under Standard pH Actual pH | Actual mV Uncertalnty of | Coverage
Calibration Buffer Salution Rending Reading | pHmeasurement| facior
(mv) (2) k
pH Electrode 4,008 401 180.7 00078 2.00
S/N.: Qo2mo181 6,987 6.99 6.3 0.011 200
6.967 7.00 6.0 oo 2.00
10.010 10.01 -168.7 0.0085 2.00
Funetion : Temperature Measurement
(™) Without adjustment
This was with Probe;
- Model : 8652-10D
- Serial No. : Q9zMD183
Dimension of probe;
- Langth : 108 mm
- Diameter : 16 mm
- ion Depth : 80 mm
C: uuc* Error Uncertainty of | Coverage
Point Temperature Reading reasurement factor
{*c) (*c} -ec) (c) (£7C) k
250 = 25.002 250 -0.002 013 | 200
300 30.002 300 -0.002 0.13 200
350 35.003 35.0 -0.003 0.43 I 200 |

Remark : ~ WUC* = Unit Under Calibration

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

-o0o-

s, .
\onanslsmauny

Ambient Temperature ;
Relative Humidlty :
Calibration Procedure :

Calibrated by ©

Approved by :

{ ) Saithlp Meangmal
( vf Warakom Lemgagtrakul
( )Ponpan Paipim

Issue Date :

(25 + 2.5) °C

(50 £ 20)%

In - house method : CP-CH11

based on direct measurement by
using Formazin siendard solution

Walalak Sirilhean

Vrakeon,

Approved Signatory

15 September 2023

The L i are for a

probubillty of 95%.

Ths eenifiens may wst be wopradused other thar in foll, ey

< prre weitien

Qs ofthe head of Calibration an Teniing Equimec Servaves

wnmslumugy
A 0011853




TECHNOLOGY PROMOTION ASSOCIATION (T HAILAND-JAPAN)

N EQUIPMENT AND TESTING SERVICES 775
Cert.No.; 23CH1148 5343 PATTANAKARN ROAD 501 1F, SUANLUANG, SUANLLANG BANGKUK 1020 oS it
TEL 0-2707-3000-29 FAX.0-1719-284 ‘CALIBRATION 00t
Page.: 20f2
Condition of this calibration result
Cert.No.: 23MN112
1. Reference Standard Instruments : Page.: 10(3
This certification Is to the | System of unit {S1 unit) through:- ) o ]
- Technology Prometion Assoclation (Thalland-Japan). Cel'tlﬁcate Of Cahbratlon
Instruments Serial No, 1D No. Cortificate Na. Due date Equipment : Etectranic Belance
1) Thermo-Hygrograph 1103328 130EC010 23C1361 13 June 2024 Manufacturer ; Metiler Toledo
2) Electronic Balancs 1124013382 14DRCO0E 23MM18 20 Feb 2024
Modal : XSR205
2. Standard Material : The Formazin ion has been prep: gravi ic from
Serial No. : CO08071872
Material Manufacturer Lot No. Assay D No. : UAE.WAO.012/2563
1} Hexamethylenelatramine HIMEDIA 0000493947 99.85%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40% Submitted by : Unlied Analys! and Engineering Consulant Co.,Ltd.
P o 3 Sol Udomsuk 41, Sukhumvil Road,
3. This certificate is vaild only to the item calibratad an date and place of calibration. Bangchak, Phakhanang,
Bangkok 10260
Calibration resuft
Performing fiva - Formazin suspension standard curve by using 0,20,100,400,800 NTU Locatlon : Balance Room
Turbidity Meter Serlal Number : 1120501017 Reseived order 28 April 2023
: 26 April 2023
Standard uuc* u inty of | € Callbration Date fpn )
Ambiant Temperature : 15Clodd C
Formazine suspansion Measurement | Factor Relative Humidity : 30 % to 80 %
{NTU) (NTU) (£NTU) k Calibrated by : Man Pattanapongpeiboon
[ 0.00 0.0067 2.00
20 203 0.39 2.00 Approved by :
Approved Signatory
100 101 0.76 2.00 { ) Pomthippa Tameyakul
400 401 15 205 ( ) Malee Rutknisa
Suwil Imjai
800 800 24 223 () Suvitinfa
1 Date : 2 May 2023
Remark - UUGC* = Unit Under Calibration Feve ba !
- NTU = Nephelometric Turbidity Units
The reporied uncertalnty of meesurement was based on 2 slandard uncertainty multiplied by a coverage iy of 8%
factor k, providing a level of confidenca of appraximetely 95 %. The for'a LL-.. -
~o0o- Th:4 can o in il enept: prior written
ipaeet Calibwaticn and Terling S<vmc-+
S .
orsmslumunu
'
wenaslundufrkon. e —
21179917
Equipment : Electronic Balanca GortNo.: 23MM112 Equipment : Electronic Balance CertNo.: 23MM112
Condition As-Recolved :  Used ltem Page: 2 of 3 Condition As-Received :  Used ltem Page: 3of 3
Raference : 2304-04590C-1 Referenca ; 2304-04590C-1
Procedure used :- Result of callbration 2 3 B 3]
Calibration ware using In-housa cali CP-QBO1 ing to diract 2, Effect of off capter loading 0 Y 0 0
measuramant method egainst standard walght. A mass of 100 g was placed to various position on the pan. o 3 [6](0]
Condition af this resulf of callbration The weighing machina reading ror cblalned i given in the table gL =Eed. s D)
1. Reference stendard Instruments:- Meximum difference between
Instruments Madel Sarial Ne. 1D No. Test raport No. Due date Position1  Positlon 2 Posltion 3 Position 4 Positlon § aff-center and central loading
1) Standard Weight Sct {E2) 15884 24053 TORCO07 MM-0010-22 20 Jan 2024 (a) (g) tg) (g) (9) (g}
2. This cerificate is valid only lo tha item calibrated on date and place of calibration. -0.0004 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. This result of calibration was made on requasted at the point specified by customer. 3. Departura from gominal valus
4, This certificate is not certified for eny commercial transaclion. ' Balance Measurement Coverage
5. This oeﬂiﬁi.:aﬁun is traceable {o the Intemationat System of Unit, Anplied Welght Reading Carrection Uncertalnty Factor
Result of calibration () Without Adj (*)After by Intemal Calib tg) () {8) (tmg) (k)
Fangs cupwdly | 0 g to 81 g Resofution 000001 9 Unloed 0.00000 0.00000 0014 213
N 81 g o 220 g Resolullon 0.0001 g 0.05 0.05001 -0.00001 0.015 209
Betore Adjustment : 04 040001 -0.00001 0015 209
) Balanca Moasurement  Goverage 1 1.00001 0.00001 0018 2.04
Applied Welght Reading Correction Uncertainty Factor 5 5.00003 -0.00003 0.026 2.00
() (s} (8} (tmg) (k) 20 20.00008 0.00006 0045 2,00
80 80.00005 -0.00005 0.15 200 50 50.00006 <0.00008 0.080 2,00
Atter Ad ZU:M . 199.898¢ +0.0001 0.29 2,00 80 80.00004 -0.00004 0.15 200
p :r ljustmant. .nh 100 100.0000 0.0000 0.16 2.00
g of the sta n of wejghing machine (n=10) 150 150.0000 0.0000 029 2.00
Applied Welght Standard Davlation 200 200.0000 0.0000 020 2.00
(g} of Reading (g )
:oou %m The reported uncertainty of meesurement was based on a siandard uncentainty muliiplled by a coverage

wm‘hiw

factor k , providing a leve! of confidence of approximetely 95 %.

~000-

l.anmfl:imgm*

~ a4rnanrn




TECHNOLOGY PROMOTION ASSUCIATION (THALLAND-JAPAN)
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES
S3IH PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGROK 10250
TEL.0:2717-5000-29 FAX. R2249-9454

NSETLTS1TO2S
CAURRATION 0043

Cert.No.: 23MM113
Page.: 10f3

Certificate of Calibration

Equipment : Elecironic Balance Cert.No.: 23MM133
Condition As-Recelved :  Used ltem Page: 2af 3
Reference : 2304-D4590C-2
Procedure used :-

Calibration were using in-house CP-0BO1 g to direct

measurement method against standard weight,
Condition of this result of calibration
1. Referance standard instrumen|

Equipment : Electronic Balance Instruments Modet Serlal No, ID No. Test report No. Due date
1) Standard Welght Sat (E2) 15884 24053 70RCO07 MM-0010-22 20 Jar 2024
Manufacturer ; Mettler Toledo 2. This certificate Is valid only to the ilem calibrated on date and place of callbration.
3. This resull of calibration was made on requested at the painl specified by customer.
Modal : XSR205 4. This certificate Is not cedified for any eommercial transection.
5. This certification is traceable to the Intermationat System of Unit.
Serlal No. : C210685304 Result of caflbration () Withoul Adj {*) Aftar by Intemal Cali
Range capacity : o g o 81 g Resolution 0.00001 g
D No. : UAE.WAD.01072565 > 81 g to 220 g Resolution 0.0001 [
: Before Adjustment ; b
Submitted by : United Analyst and Enginsering Consulant Go.Lid. . Balance WMoasurement  Coverage 4
3 Soi Udomsuk 41, Sukhumvit Road, 3 Appliad Welght Reading Correction Uncertainty Factor 1
Bangchak, Phakhanong, N (e) (9) {9) (tmg) (k) i
Bangkok 10260 2 80 79.99982 +0.00008 015 200
% 200 193.9985 +0.0005 029 2.00
Location : Balance Room After Adjusiment :
1. Determination of ths standard deviation of welghlng machine (n=10)
Rocaived order : 26 April 2023 Applisd Weight Standard Dsviation
Callbration Date : 26 Apr 2023 ta) of Reading (g :
© ° B0 0.000007 {
Ambicnt Temperature : 15°Co40°C 200 0.00
Relative Humidity : 30 % to 80 % )
Calibrated by : Man Pattanapongpziboon
Approved by :
Approved Signatory
( ) Pomthippa Tameyakul
{ ) Malee Bulkruea
(/) Suwit Imjai
Issue Date : 2 May 2023
The U inti fora of i 95% .
“Tul cerifale oy K be Teproda.«d eeher than in Nl £xcepn Wit “he pnit writicn 1 .
Appraval ef the head of Comporate Services 3 . Exuipinens Celibration srd Testing Serrices. v )
toreer e il ; wonenslundy
¥ 1
s 2
I -~ .. o~
s g
I B & ”"‘Q‘.v/"""/%
[ TAY TECHANOLOGY PROMOTION ASSOCIATION (TWAILARD-JAPAN)  Sesie
D CORPORATE SERYICES 3: EQUIPMENT CALIBRATION AND TESTING SERYICES AN
344 PATTANAK ARN RDAD SO1 18, SUANLLAKG. SUANLLIANG BANIKOK 10250 S e
TEL. 02313300039 FAX. 027796454 CAUBRATIGN S0
Equipment ; Eleclronic Balance Cert.No.: 23MM113
Condltion As-Recsived :  Used ltem Page: 30 3
Referencs : 2304-04500C-2 Cert. No.: 23TM248
Result of calibralion Page: 1of3
. . s
2 Effgst o of contor ioacy Certificate of Calibration

A mass of 100 g was placed ta various position on the psn.
The weighing machine reading errar oblsined is given In the table

Maximum differonce between \‘;i

Posilion1  Position 2 Position 3 Position 4 Paosition § off-center and central loading ! -
(g) (g) {a) (8) (9) {9)
~0.0001 00001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Batance Maasurement Coverage
Applied Welght Reading Conection Uncertainty Factar
(g} (9} (g} (tmg}) rk)
Unload 0.00000 0.00000 0,014 21
0.05 0.04909 +0.00001 0.015 2,09
0.1 0.08999 +0.00001 0.015 207
1 1.00000 0.00000 0.018 204 i

5 6.00000 0.00000 0,026 2.00 4
20 20.00002 -0.00002 0.045 2.00
50 50.00002 -0.00002 0.080 2.00
80 80.00002 -0.00002 0.15 200
100 100.0000 0.0000 017 2.00
150 160.0000 0.0000 0.28 2.00
200 199.9980 +0.0001 0.29 2,00

The reperted uncertainty of measurement was based on a standard uncertainty multlplied by a eoverage
factor k , praviding a level of confidence of approximstely 85 %,

-o0o-
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Equipment : BOD Incubatar

Manufaclurer : Arco

Model : UC4-1320

Serial No. : 13URC48013201

I No. : UAE.WAQ.015/2561

Submitted by : United Analyst and Englneering Consultant Co.,Ltd.
3 Sol Udemsuk 41, Sukhumvit Road,
Bangehak, Phrakhanong,
8angkok 10260

Location : Lab Floar 2

Recalved Order : 15 February 2023

Calibration Date : 15 February 2023

Ambient Temperature : (28+10)°C

Reiative Humidity : (50£30)%

Calibrated by : Preecha Hiahib

Approved by © %lu. .
Approved Signatory
( ) Porathippa Tameyakul

{/ ) Malee Butkrusa

{ ) Suwll Imjai

Issue Date : 24 February 2023
The 1 are for o confldence y of appi iy 95%
This cer.Ciicte méx fue be repraduced other than in et _exeeps = blfe prae wridsa

Apuvel of die Leed of Corpactate Sersiven 3. Exuipman Calitiaii.an ans Testing Secsices

enmslarauny
A 0051476




Equipment : BOD Incubator Cert. No.: 23TM248
Equipment : BOD Incubalor Cart. No.: 23TM249 Condition As-Received : Used ltem Page: 30f3
Condltion As-Recelved :  Used ltam Page: 20of 3 Reference : 2302-02870C-1
Refsrence : 2302-02970C-1 Result of Calibration :- {*) Without Adjustment
Procedure Used - Function of UUC* :  Temperature Source
Calibration were conducied using p CP-0T02 to diract Fresh alr setting : Not Available
method with Data which with L Detector { RTD ). Calibration | BUC* uuce Temperature Temperatura Overall Covarage
The temperature scala used was based on {TS-80. Point Selting | Reading stabllity uniformity Varlation | Factor
Condition of thig result of calibration (*C) (c) ('c) (£°C) (*C) (°c) (£ e
1. Reference standard instrument:- 20.0 200 19.3 0.32 0.57 10 0.60 2
Instrument Model Serial No, Cert. No. Due Date — <
11 Data Acquisition 348724 MYS7013711 22LM93 02 Jul 2023 . e (c)
2. This certificate is valld only to the item calibrated on date and place of calitration, (c) T} | 2 I 3 | + T 5 | 5 7 | 3 ] 3 (ret)
3. This certification is traceable to the Intemational System of Unil. 200 20085 | 19.916 | 20386 | 10975 | 19.973 | 18.638 | 19.837 | 19821 | 15, 94§
Result of Callbration ;- (*) Withou! Adjusiment - - = - - - - -
Function of UUC! Temperature Source Average* : The averags of 30 values in each posilion.
Fresh air setting : Nat Aveilable during Temperature stability : One-half of the groatest of at any one sensor.
3 i Flnished | Temperature uniformity : The of at any sensors and tha maasured
Temp. (°C ) 28 31 temperature at the reference locatlon which are observed at the same {ime or al as close an ohservalion lima as
REL.Humid. ( % ) 63 (33 1 possible 1o ine the P patlern or within the chamber undar steady-state conditions.
[AC Supply { Vol ) 220 220ﬁ Overall Variatlon : The Difference of the maximum and minimum
— UUC* : Unit Under Calibration
H - Ref. Std. Note : The reported uncertzinty of measurement was included stakilly and excluded uniformity .
sl ID No.: The reported unceriainly of measurement was based an a standard uncertainty multiplied by a coverage
1 22-18RT!I D-211 faclor k, providing & leve! of confidence of approximately 95 %.
2 1BRTD-212
3| RTD26 e
Frobe Installation Detils : Dimension of Chambar : 4 | )-214
2= 10 om = 062 m s 18RTD-2/5
b= 10 om - 2 0m 8 _ | _18RTD-2/8
c= 1 - 2 m 7 1BRTD-2/7 |
Capecity = 089 o 18RTD-2/8 |
9 ral 18RTD-2/8 ]
' B
ienanslaimuns e wnaslimuny
a 1149512
n 4aanCa

TRCHNOLOGY PROMOTION ASSOCIATION (THATLARD-JAPAN}

E

3 FQ! ADRATION AND TEST

TEL.0-27

5344 PATTANAKARN ROAD SOT 18, SUANLUARG. SUANLUANG BANGKQK 10250
2000-1 FAX.D27199484

NECTRLTIS 125
caLMAATION o¥s

Cert. No.: 23TM373
Page: 10f3

Certificate of Calibration

Equipment : Heat Air Oven

Manufacturer : Memmerl

Model = UF 55

Serial No. © B212.0411

1D Ne. : UAE WAQ.005/2556

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

Locatlon : Lab Floor 2

Recelved Order : 11 April 2023

Calibration Date : 11 - 12 Aprl 2023

Amblent Temperature : (282 10)°C

Relative Humidity : (50230)%

Calibrated by : Krisda Malcc

Approved by :

Approved Signatory

{ /) Parnthippa  Tameyakul

(/) Malee Butkruea

() Suwit Imjai

fssue Date : 24 April 2023

The U les are for & pi of epp) 95%

Thia craificate may ool bs reproduses arber i in full v ept with the peici winen

Appruval of the head of Corporate Services 33 Eqoip nem Cs

ratlun and Teating Services.

wiarslumunu
A 0053359

Equipment : Hot Air Ovan Cert. No.: 23TM373
Condition As-Recelved :  Used ltem Page: 20of3
Reference © 2304-01560C-1
Procedure Used :-
Calibration were using CP-0T02 to diract
method with Data which with Detactor { RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard Instrumant:-
instrumant . Model Serial No. Cart. No. Due Date
4 ) Date Acquisition 34872A MY580034 11 22LM165 26 Nov 2023
2. This cerlificate is valid only to the item calibrated on date and placs of calibration.
3. This cerlification Is traceable to he Intemational System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting ; Close 2nt during
< _ Beginning Finished
Temp. (°C } 27 28
-‘(2 >, |REL.Humid. (% ) 45 44
|AG Supply { Vait ) 221 220
Ref. Std. 1D No.: @
H Point
Position :| (120 to 180} °C | (104)°C
1| _1820TC01 | 20RTD2A1_
20RTD-272 |
20RTD-2/3
| £20TC04 | || RORTD-24
Probe Dels: D of : _is20TCs | 20RTD-25
a= 50 om = 05 m | _18:20TC06 | 20RTD-2/6
= 80 o = 080 m T |l 1820TC07_UJI20RTD 277
c= 50 om B 0.75 m -+ TC-08 20RTD-2/8
Capacity = 0.30 mw 18-20TC-09 20RTD-28
el
!
wnmslumun

a 1158261




Equipment : Hot Air Oven Cert. No.: 23TM373
Candition As-Recelved ; Used tem Page: 303
Reference : 2304-01560C-1
Result of Calibration :- (") without Adjustment
17 Function of UUC* : Temperature Sourca
" ; Fresh air setting : Close
! [Calforation| uoe | e [T Overall [c:
Point Setling | Reading stability uniformity Varistion| Factor
S ey | ie)y | () (£°C) ("} ()| «
+|_1040 | 1040 | 1040 0.054 0.59 a.85 z
o 1200 | 1200 | 1200 0.12 0.89 15 2
i 1800 | 180.0 | 1800 0.42 15 25 2
*/ Calibration (C) o | )
5 potnt Position "
B D) 1 2 [ 3 | a 5 [ 7 8 Siref) | (1°C)
1040 | 104.512| 104.016] 104.542] 104.407 | 103.704] 103.728] 104.167| 104.158| 104.001|  0.42
1200 | 120.317] 116.768 120,524 | 120.232 | 119.363 119.208| 119,608 119.797 | 119.735 1.1
|__180.0 [180.678[179.619]181.357 | 180.671| 179.303 178.135] 180,230 180.055] 178.860 1.1 |

» Average* : The average of 30 values in each position.
. Temperature stability : One-halfl of the greatest i of 2l eny one sensor.
- :The of at any sensors and the measured
. temperature at the reference location which are observed af the same time or al as close an observation lime as
| possible to ine the paitemn or ity within the chamber under steady-state conditions.
* Overall Variation : The Diffsrance of the and minimum i
« BUC* : Unil Under Calibration
.~ Note : The reported uncertainty of measurement was includad stablity and excluded uniformity .

v, The reported uncerlainly of measuremant was based eh a standard uncertalnty multiplied by a coverage
factor k, providing a level of confidence of approximetely 85 %.

TECENOLOGY PROMOTION ASSOCIATEON (THAILAND-JAFAN)

CORPORATE SERVICES 3: FQUIFMENT CALIBRATION ARD TESTING SERVICES

5343 PATTANAKARN ROAD SOI IR SLANLUANG. SUANLUANG BARKGKOX 10250 e
TEL.DI7I70000.29 FAX. 02710040

NBCTRITITNIS
CALIBRAH b0k

Cert. No.: 23TM374
Paga: 103

Certificate of Calibration

Equipment : Water Bath

Manufacturer ; Memmert

Nodel : WNE 14

Serial No. : L414.1407

ID Ra. : UAE MIC.005/2558

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

Location : Microbiclagy Leboratary

Receivad Order : 11 Aprif 2023

Calibration Date : 11 April 2023

Amblent Temperature : (26£10)°C

Relative Humidity : (50+30)%

Calibrated by : Krisda Malee

-ollo-
Appraved by : M .
Approved Signatory
{ ,) Pamthippa Tameyakul
i (./) Malea Bulkruea
L ) Suwit Imjal
i ssue Date : 24 April 2028
The Uncertainties are for a p of 95%
This certfcats may 1ok b seprodsnes ot ka0 full, esccge wifh he Peior wrtuen
Approal of to¢ b of Crrpe 3: Buysisnent Celibration ané T .
Vel naluaIugy
~ . vos el b o e
= naistlamn - -
a 1158260
L
Equipment ; Water Bath Cert. No.: 23TM374 + Equipment : Waler Bath Cert. No.: 23TM374
Condition As-Received @ Used item Page: 3of3 Condition As-Recelved : Used Item Page: 20f3
. Reference : 2304-01560C-3 Y Reforence : 2304-01550C-3
, Result of Calibration ;= (* ] Without Adjustment iy Procedure Used -
. Function of UUC* : Temperature Source \ on were using in-house calibrali CP-OTD4 to direct

Calibration uuct | uuct Avarage® Standard Reading ( °C ) 1.
point Setting Reading Position ) } |
— —
(*c) (‘c) {°c) 1 2 | 3 | = § fref.) (£°C) |
445 44,5 445 | 44508 | 44406 | 44456 | 44.478 | 44.483 045 |
Calibration | e _ _. | Coverage
point Uniformity | Stability Petler
(¢l (’c) (+°C) k
¥ 445 0.065 0031 | 2

i

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

¥V 1 The dr i of at eny sensors and the measurad temperature
at the reference location which are observed at the seme time or gt s dose an observation fime as possible
to the P pattem or within the chamber under sieady-state conditions.
Stabllity : One-hall of the greatest i of al any one probe.

L UUE* : Unit Under Calibration

3 ;H Note : The reported uncertainty of measurement was included stebility and excluded uniformity.

Tha reported uncertainty of measurement wes besed on a standard uncertainly multiplied by 8
caverage factor k, providing a level of confidence of approximately 85 %.

-o0o-

tanmslﬁmq_%“

a 141RA9:%

= measurement methad with Data Acquisition which connected with Indusirial Platinum Resistance
" Thermometer { IPRT ).
The temparature scale used wae based on ITS-80,
+ Condition ol this result of catibration
. 1. Refarence standard instrument:-

'
|

H Instrument Model Serlal No. Cert. No. Due Date
1) Dala Acquisition 34972A MY59003411 22LM165 28 Nov 2023 y
. This cerlif is valid only to the item calibrated on date and place of callbration,

* 3. This ceriification i traceabla ta tha Intamational System of Unit.
Rasult of Callbration (™) Without Adjustment
+# Functlon of UUC* : Temperature Source
' Heat transfer medium used : Water

Environmental AC Voltags Supply
{°C | { %R.H. ) { Volt )
85 ., 20
N 5 221
m Ref. Std.
Position : 1D No.:
1 4804538001
2 " "4604530-002
s 4804539-003
4 4804539-004
5pef) | 4804539005

mnmﬂ:_ig_vu% :

< 14RQ9%R0




TECHNOUOGY PROMOTIOR ASSOCTATION (THATLAND-JAPAN)
R - o

X -~ ?zfa\ s
51414 PATTANAKARN ROAD 501 T8, SUANLUANG, SUAKLUANG BANGKOK 10250 e A e
TEL.02717- 100079 FAX, 0-2719.5484 CAUERATION B8 Equipment : Coaled Incubator Cert. No.: 23TM726
Condition As-Raceived :  Used ltem Paga: 20of3
Reference : 2304-04810C-1
Cert. No.. 23TM726 Procedure Used :-
Page: 103 Calibration were d uing calibrati CP-0T02 wding to direct
. P N P
Certificate of Calibration method with Data Acquisition which with Res: Datector { RTD 1.
The temperalure scale used was basad on ITS-BO.
Equipment : Coolad Incubatar Conditlon of this result of calibration
1. Reference standard Instrument:-
Manufaclurer © Binder Instrument Modal Serial No. Cert. No. Dusp Date
1) Data Acquisition 349727 MY57013711 22LME3 02 Jul 2023
Mode! : KB 400 E6 2. This certificate is valid only to Ihe itam calibrated on date and place of calibration.
‘3. This eartification is traceable fo the Intemationat System of Unit.
Serial No. & 2020000005535 Result of Caljbration :- (") Without Adjustment
Function of LUC* : Temperalura Source
1D No.: UAE.MIC.018/2564 Fresh eir setting : Close Envirenmant during culibratian
Beginning Finished
Submitted by ! United Analyst and Engineering Consultent Co..Ltd. 2 19
3 Soi Udomsuk 41, Sukhumvit Road, i) B2
Bangchek, Phrakhanong, 3 I 231
Bangkok 10260
o Ref. Std.
Location : Microblology Laboratary (302) Positlon : 1D No.:
" 5
Received Order : 27 April 2023 1 [2E18RTCEEH
Calibration Data : 27 April 2023 [ o2
Ambient Temperatura ; (26410)°C
Relative Humidity : (504303 %
-—
W
Calibrated by © Tawalchai Pama
Probe installation Details : Dimension of Ghember :
Approved by @ : a= 0 D= 048 m
Approved Signalory b= W o W= 085 m
{ ) Pomnthippa Tameyakul cw 10 em Hsz 1.2 m
(#) Malee Bulkrues Capacty=  0.97
{ ) Suwit Imjai
Issue Date : 12 May 2023
The L inties are for a p ility of i 95%
Thas eetlfisate may ect be vprodzioad ocher than in full, rxcept Wi he prict writien
Aporon, e mpornie § 3¢ Equipment Teriog Sereses. 1"1 L]
TNETI lNAIUA mnmﬂumw
S
A2
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) W
c 3 CALIBRATION ANIY =
53428 PATTANARARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 “47’.‘} e e
Equipment : Cooled Incubator Cert. No: 23TM726 TEL.O2TIT3M0 TAN 03719644 ALmRAMON
Condilion As-Received : Used flem Page: 363
‘Raference : 2304-04610C-1 .
Resuil of Caltbration ;- (*) Without Adjustment c": No.: f3";’g763
Funetion of UUC*: Temperature Source 0y - » age: 10
Freah air setting : Close Cel'tlﬁcate Of Callbl‘atlon
Calibeation| UUC* uucr “Temperature Temperature | Overall |Coverage
Point | Setting | Resding stebllity uniformity  |Veriation| Faclor Equipment : Autoclave
(c) p{c)ltc) (£°C) (*C) (*C) k
350 350 | 350 0.0020 0.16 021 | 2 Manufacturer : ALP
7| Celibration Temgeralura('c) N
Point Positian Model : CL-40L
¢y | 3 1 2 | 3 | 4 [ s s | 7 | 8 |o(el}] («£C| .
350 | 34813 | 32997 | 34834 | 3493 | 35.034 | 35027 | 35.026 | 35,035 | 34080 030 Serial No.: 808763
- Average” : The average of 30 values In each posihor!. 1D No. : UAE.MIC.026/2563
Temperalure stability : One-half of the. greatest of at any one sansor.
Lt Ity : The of a1 any sensors and the measured _ . P :
. \emperature at the referance location which ere observed al the same tm or i as close an observation tima &s Submitted by : United Analyst and Englnesring Consuliant Go.,Ltd.
possible to the pattem or within the chamber under slsady-state conditions. 3 Soi Udomsuk 41, Sukhumvil Road,
*Gverall Varlation : Tha Difference of the maximum and minimum d i Bangchak, Phvakhanong,
ULC® : Unit Under Calibration Bangkok 10260
Nole ; The reported uncerainty of measurement was included stabilly and excluded uniformity . Lacation : Microbiclogy Laboratory (301)
uncertainly of ent based on a standard uncertainty multiplied by a coverage
famn:h: 'BP'J_:Ifd alevel :;ywnzee:i‘:r::appr:‘:mlaly 95 %. Y g ” ¢ Received Order: 27 Apr 2023
, providing " Calibration Date : 27 Aprit 2028
<00 Ambient Temperature : {(26£10)C
Relative Humidity : (50£30)%
Callbrated by : Preecha Hiahib
Approved by ¢
Approved Signetory
{ ,) Pomthippa Temeyakul
(/) Melee Butkruee
{ ) Suwit Imjai
Issue Date : 11 May 2023
The U inties are for a ™ of 95%

wnamslaimdih-

- 4ararTa

Trit cerificate may 7ot be reprnlues u.my than ia foll, execpt w D the prioe writtz
Appvtval uf ihe head of Corporate Services 3 ¢ Equipment Calibraslan aad Teving Servicss.

enenslumuRy
A 0053344




r owgn
i -

s f Equipment ; Autoclave Cert. No: 23TM763 P
" Condition As-Received :  Used em Page: 20f3 i
- Refarance : 2304-04610C-2
. Procotiure Used -
i Calibration wers conduclsd using in-houss CP-0T03 to diect
« ! measuremant method with Date isfion which with Type T
The temperatura scale used was based on 1T5-90,
Condition of this resuit of calibration
1. Reference standard instrument.-
l;f- Inetrument Model Sarial No. Cert. No. Due Date
" 1) Data Acquisition 349727 MY59003411 22LM165 26 Nov 2023
2. This cerificete is valid cnly o the item calibrated on dale and place of calibration.
3. This certification is traceable to the Intemational System of Unit.

4. This result of tion covars Y for the of gands and material which
could be infected with organisms categorized as Hazerd Group 1, 2 and 3 W
{"=C ization of to hazerd end categories of containment, sccond edition, 1990 )

it does not cover autoclaves for usa with material infect with organisms in Hazard Group 4, for which
complete i end ilizetion of infected is il lo be essential,

This result of calibratian does not apply to sterilizers or disinfactors used for medical, dental, phanmaceutical
or veterinary purposes which are directry concemed with patient care, or those used for fabrice subjected ta
sterilization which are required to be dry at tha end of cycle.
Result of Calibration :=  (~) Without Adjustment

snkedn

* Equipment : Autoclave Cart. No.: 23TM783
Conditinn As-Received : Used ltem Page: 3of3

; Reference : 2304-04610C-2

" Result of Calibralion ;-  (*) Without Adjustment
Function of UUC" : Temperature Source
o

Set: = 1150 °C
i period = 15 minute
uuc* uuc Average® Pressure | Coverage
Sefting | Reading | Position | Standard Reading Stabity Readinp Uncertainty Flﬂof
(°c) (°cy (°c) (£°C)| {MPa) | (£°C) k
115.213
1150 115.0 115.168 022 0.08 075 2
Pl 115.260 |
Set: T = 1210 °C
period = 30 minute
uuc* uuct Average® | Pressura | .| Coverage |
Setting | Reading | Position | Standard Reading | S | goaging |URcertainty| anf
("C} (c) (’c) (°C || iMPa) | (z°C) k
1 121,260
121.0 1210 | 2 121.224 029 1.4 Q.75 2
a | 21284

. - Function of UUC* Temperature Sourca
‘,_, Average* : The average of 30 values in each posiiion.
H i Environmental iy  Stability : One-half of the greatest maxi i of at any one probe.
A i OF (°C) | (%RH.}| (Velt) . 11 UUC* : Unit Under Calibration
Beginning of Calibration 27 | g | 20 k4 Note : The reported uncertainty of measurement was included stabliity and excluded uniformity .
3 4 Finizhed of Callbration 27 58 220 i
1 The reparted uncertsinty of measurement wag based on a standard uncertainty multiplied bya !
2 Poslition Description RI;":“’- covarage factor &, providing & leve! of confidence of approximately 85 %. Y
I — - 0.0
1 1= |Centerof chamber |  18-20TC-04_ oo
Temperature sansor _1820TG-05
Exhaust port 18-20TC-06
- wnasluariigy wmeEes S anmsliniigy -
a 1159968 a 1159967
2,
TECHNOLOGY PROMOTION ASSOCIATION {THATLAND-JAPAN) =
CORPORATE SERYICES 3 FQUIPMENT CALIDRATION AND TESTING SERVICRS 577205y
53444 PATTANAXARN ROAD 501 18, SUANLUARG, SUANLUANG BANGKOK. 10280 B> Pt et
TEL.G271T3000-29 FAX.02719-9-54 CALIAATION Dovs - Equipment Water Bath Cert. No.: 23TM784
. Condition As-Recaived : Used Item Paga: 20of 3
+ Refarenca: 2304-04610C-3

Cert. No.: 23TM784
Paga: 10of3

Certificate of Calibration

Equipment ; ‘Woater Bath

Manufacturer : Memmert

Model : WNE 14

Serlal No.: L421.0121

1D No. : LAE.MIC.015/2565

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

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

Locetion : Microbiology Laboratory (302)

Received Order : 27 April 2023

Callbraticn Date : 27 April 2028

Ambient Temperatura : (26+10)°C

Relative Humldity : (50+£30)%

Calibrated by : Preecha Hiahib

Approved by : Mk, -
Approved Signal

( ) Pomihippa Tameyekul
(/) Malea Bulkruea

() Suwit tmjai
lssue Date ;. 11 May 2023
The Uncertaintles are for a of approximately 95%
- if thas zn full, except prins
Agproval of he hewd of Corpnrste Services 3: Equipment Calibration end Teadiog Services.

wenen3lumuny

4 nAncTaar

Procedura Used :-

p i Calibration were conducted using in-house callbration prosadure CP-OT04 secording to direct

- measurement method with Dala Acquisilion which connected with Industrial Platinum Resistance
Thermometer { IPRT ).

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

% Instrument Medel SerialNo. Cert. No. Dug Date
1) Data Acquisition 349724 MY53003411 22LM185 26 Nov 2023

* {2 This certificate is valid only to the ftem callorated on date and place of calibration.
: 3. This centffication is traceable ta tha Intemational System of UniL

" Result of Calibration :- (*) Without Adjustment
.. Funetion of UUC* ; Temparature Source

, Heat transfer medium used: Water

___ Environmental AC Voltage Supply
1 (%RH.)J ( Volt }
220
22
Pasttion :
1
=
R
4| 480453004
5(ref) "2804539-005




Equipment : Water Bath Corl. No.: 23TM764
Condition As-Received : Used Item Page: 30of 3
Reference : 2304-04610C-3

Result of Callbration ;-  (*) Withaut Adjustment

Function of BUC Temperature Source

Calibration|  UUC* uuc* Average* Reading (G )
polint Setting Reading Positlon Uncertalnty
(c) (c) (e) 1t [ 2 T 3 [ & [stety] ()
445 445 445 44370 | 44338 | 44379 | 44413 | 44372 0.15

Calibration Coverage
point Uniformily | Stabitky | "0 ¢
(*C) (°c) (£°C) k
44.5 0.087 0,030 2

- Averapa* : Tha average of 30 values in cach position.

:The if of at any sensors and lhe measured temparature
at the referance location which are coserved at the same Lime or at e3 close an cbservation time as possible
to ine the pattem or within the chamber under steady-slate conditions.
Stability : One-hall of the greatest difference of d 8t any one probe.

UUC* : Unit Under Calibration
Note : The reported uncartainty of measurement was included stabifity and excluded uniformity.

The regoried uncertalnly of measurement was based on a standard uncertainty multiplied by 8
coverags factor k, providing a level ef confidence of epproximalely 95 %.
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FOS5 South Cast Asiz
3388 Sirinrat Building, 25th - 26th Floor, Unit No. 3388/90,
Rama IV Road, Klong:an , klorgtoey, Bangkok, Thaitand 10120

[ reportno: | 7624 |

FOSS

Customer Service Report

o1 13/e1/2m)
Udawnivle, By ik
Cotomes 1 U AR Address:
[t ] 167292 el 913490524
Hours Travel To Customer ubour Travel From Customer
start wy
Finish \o .00 LS SENCECLEN Py
Job Type
‘Application Special Standard
Normal Courtesy Visit Tnstallzsion Training
Distributor PMA Onbosrding Quole in Housa |
[ tntemat Warraniy Repair _ M >
Digitat Service ‘Sales Support Remate Dther 1
I PO/Qucte Number: | e ]
| PMATYRe | Febs feee =% ContractNo. | ]
Detalls of Work / Test Condltinn / Status
-~ Yonitin deab atugier I'M Ok
o TmnrSictaiala e sifis ehn gl et = S
M mniE n_lbn wind o ik ed ol ol
| = i  [(° pf eT2es o H
~ 380w Albal 3@ W = 2awl ~ Sewl e
= Turtilen 1ol S
= Tlank s o,lo0 Figenrs = 94.1 I+ [
Instrument Ready for Use. | I Aot DK | S W graer
Part No: Baich Desciption Qty
| ool [7.0iimd| Feys M. it ¥Ti00C 1
|
T conhrm this report Is accurate and complete
Signed FOSS ] w s 1 signed Customer o
Name | TS Tamw: - | Name
Would you be o mrmlnm:wnnsimm

N eylmk ‘nud Fadsa 3 etnfe printe m-m')ﬂ'auoz.n;mm-no

Sudrodn 23wl jer Auar Aetic udo cwtmlumuqm
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sy vance FOUPCEO for ndusinal Developmeny Hlationsl Foed n=mse
e dbei Food ndusma Laborarory Senvce Certer

Verification Certificate

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

Bangchack, Prakhanong, Bangkok 10260

Pagelof4

Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS

Modet: 2520

Serial No.: 91794469

ID No.: UAE.WAS.011/2560

Order No.: 2302413

Operation No.: 2302413-001

Date of Receipt: 28 March 2023

Date of Calibration: 30-31 March 2023

Calibrated by  mr.tuttapal Niyomchat Approved by %"
Specialist ( Mr.Phersphat Tuanjlt }
Manager, Division of Calibration Laboratory

Date of Issuet 10 April 2023 Rasponsibla for the Tachnical Management Team

Th fora of 95 %,

This Certficate s tssued In acrordance with the conditions of Bccreditation granted by the Thal Laboratory Accreditation scheme which

has assessed the measurement epabtmy of the laboratory and its traceabilty to recognized national standards and to the units of
reajized at the oational standards laboratory. This certficate may not be reproduced other than in full

except with the prior written approval of the National Food Institute.

FCS-009 Revision: 01 Date: 20-0465

y/

QoETTISBUTR U NEOE Taa WUS 1N E
| I I AUEUSNSAaCUCBNIS 363 TNSSLMIS
P Fourdanon for hdusTial Ceveicpment Natonal Food nsuie
ot el aowy Food ndLetrisl Laboratory Servce Cerler

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Mode!: 2520 Serial No.: 91794469
Resolution: 1 S IDNo. UAEWAS.011/2560
Mamufacturer: FOSS
Date of i 30-31 March 2023 Pegelofs
Location: Laboratory Room, NATIONAL FOOD INSTITUTE
Emvironmert Condition: Amblent Temperature { 25 * 3 ) °C

Relative Humidity { 55 X 15) %
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 biock digestion and
compared to temperature oblained from reference standards thermometer at callbrated polnt.
- The temperature scale used was based on ITS - 20
- All data show below were final values and the initial date may be obmined upon request.

2. Reference Standard Instrument :

Instrument Modal Serinl No. Certificate No. | Due Date Through
Digttal HGTOA | PYASSSTEIHYeL13M4SY NM. Technical
with Thermocoupie Type R TC£201+103 / OI#193-183 TC22/00 S-May-2023 Center Laboratory

3, This certificate is tracesble ta Intemational system af units (ST Units).

4. This centificate was certified only for the Instnument we catibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Cordition of Calibrated ttem : Goed

UUC* Description
Timeof Record - Hour 30 Minute AL 380 °C
7.ResutofCalloaton : [ X | Withoutadjustment || After adjustment

F-C5-009 Revision: 01 Date: 0-04-65
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Foundation for dusinal Development Natonal Food rstrue
e ety Food d_sua Laboraory Sevice Cerrer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 51794469

Resofution: 1 C 1D No.: UAE.WAS.011/2560
Manufachrer: FOSS

Date of Calibration: 30-31 March 2023 Page 3at4

Callbration paint: 380 °C

Calibration result:

Reparting of Temperature o

n g -

1 30 380 0.96 37774 21
2 380 380 040 37728 21
3 380 380 1.18 37782 21
4 380 380 044 377.19 16
5 380 380 011 37730 16
5 380 380 014 377.90 16
7 380 | 380 117 37385 21
8 380 — 3@ 0.33 376.96 21|
9 380 380 0.14 374.18 21
0 380 380 096 37856 20
11 380 380 1.04 37834 20
12 380 380 035 37806 20
13 380 380 0.48 37705 16
14 380 360 038 37919 16
5 380 380 0.50 37748 16
16 80 380 048 37833 17
17 380 380 071 377.60 17
8 380 360 035 | s 1.7
19 380 380 0.84 377.06 18
20 380 360 0L 378.58 18

Mote;

-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 at one sensors,
for at least half an hour after reaching steady state,

F-CS-009 Revisian: 01 Date: 0-0465

ARIWNSSLTRULIYSISIT BaN LB WS.
Aususmssan. MOIENSESA T sUaTS

Fourdaian for fdustial Oevelopmeny Nalional Food lnslqu
iy o vty Foooed indusmal Labvaicy Servce Center

Verification Report

Certificate No.: 2302413-001-01
Equlpment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.; 91794469

Resolution: 1 “c ID No.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Pagedolé
Calibratian polnt: 380 °C
Callbration result: Continued

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

-WUC* = Unit Under Calibration
ion depth of standard In tube level high of sand (s equal hester plate of ULC,
- Stabllity = One-half of the greatest maximum difference of measured temperatures at one sensors,
for &t least half an hour after reaching steady state.

The report uncertainty of measurement was based on standard uncertsinty multiplled by coverage factor k=
providing a level of confidence of approximately 95 %. ﬁ(b
[Ty v, pun—

F-C5-009 Revision: 01 Dale: 200465
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e FEUNCSIE for Icste.3! Deveopment Nadonal Food hstrte ot A
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Calibration Certificate

Certificate No.: 2303074-001-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O,,LTD,

Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Payelalld
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDG
Modet: AB204-5/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2302074
Operation No.: 2303074-001
Date of Receipt: 26 May 2023

Date of Calibration: 26 May 2023

Calibrated by mrPrephzt Twrgt  Approved by W
Scientist { Miss pom fSengkamidt )

Vice President, Dapartment of Laboratory Services
29 May 2023 for the Fechnical Team

The arafora of. 95%

This Certificate is issued in accordance with the conditions of sccreditation granted by the Thal Laboratory Accreditation Scheme
whith has assessed the measurement capability of the laboratory Bnd fts traceabillty to reconnized national standards and to the
units of realized at the national standards (aboratary. This certificate may not be reproduced other
then in ful! exeapt with the prior written lvpmvalofﬂ!! National Food Institute.

F-CS-009 Revision: 0) Date: 20-04-65
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o Foundation for Incusinal Covekpmont Nasiona: Food Insthute "t 5
o Ty Food inchustal Labcraton Servce Cener BB

Calibration Report

Certificate No.: 2303074-001-01

Equipment: Etectronic Balance Manufacturers  METTLER TOLEDD

Modelz  ABS-5/FACT Resoiutions  0.0001 g

Serial o 1120361010 DN UAEWASO02/2552

Capacty: 220 g
Dste of Calibration: 26 May 2023 Pagt 2013

Ambient 237 ¢ U1 C Reavelumidly 61 = 22 %
Place of Callbration: Room 308 Balence Room, UNITED ANALYST AND ENGINEERING CONSLILTANT €O, LTD.
Ceondition of Equipment: Gooa Condiion
Condition of This Results of Calibration;
1, Cabieation Method: NFINethod W-MA01  In-House Methiod based on UKAS Lab 14 : 2019
2. Reference Stondiards:
Reference Stapdard ~ Model Serial No. s-nnm_m Cetifiate No.  Due Date
Starand Welght Class B2 Imglo200g  BR0S567572 M2IDA0STS SAp 2024
Instrument Model Serial No, EIIIIIEM_!! Cedificate Bo,  DueDate
Thermo-Hygro Meter B08-HL NFLTH 018/23 Qualky Reborm Q304 21 February 2024
3, This certifiation Is traceabe to STUNIT
4 we calirated.
K. This resuk of b shown on date and place of ly
Callbration Resylts:
1. Repeatability of Reading:
Nomina) Valse (5 | Standard Reviation of Reading {g)
100 0.000048
00 0.000048

2. Off-Center Errar:
Amassof 100 g was placed and maved to various posttion on pan.
The balance reaing obralned is given in the table,

=
o
ol

1 H 3
(9 )it o )I( 03
900006 | 099905 | oposes

F-CS5-012 Revision: 01 Date; 20-04-65
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Calibration Report

No.: 001-01
Equipmant: Electronic Balance Manufacturers  METTLER TOLEDO
Modell ABID4-SFACT Resolution:  0.0002 g
Serlal Hor 1129361010 IDHo: UAEWAS.0N2/2552
Capacity: 220 g
Date of Calibration: 26 Mry 213 Fage3of2

Calibration Results: ~ (Continued)
Calibration Range:  0-200 9

Calibration Adjustment:  Internal Cailbration
3. Departure from Nominal Value:

Nomiral Valve Sandard Valua Average Reading Comection Uncertainty Coveraga Factor
| ] [ A | { i+ g | k

Urioad 2.00000 0.0000 £.0000 0000088 200
001 001000 00100 2.0000 0000088 200
g5 o0s00 | 0.0500 90000 |  ooooes3 200
%] 0.10001 0009 2.0001 QUObNE 200
02 0.20001 01999 82001 0.000088 200
0§ 0.50002 0.5000 0000 9Q00088 200

1 1.00000 1.0000 0.0000 0000089 200

2 200002 20000 0.0000 0.000089 200

H 500003 50000 Dg0co L 00000% 00
10 1000001 5.0099 0,0001 D.000N91 2.00
xn 2005003 20,0000 12,0000 0.000095 200
50 50.00009 409099 B.0001 o001 200

» T0.00006 69.9993 0.0002 000013 200
100 100 6004 By 0.0002 0.00016 200
b 15000000 193 v (10 000021 200
W 308 0H 17 0.0004 000028 200

7 24 /Mﬂ‘y 2023
4 uncertainky of based ncartaiy stiolled by b coverage factor £ , provicing &

tevel of confidence of approximataly 95 %.

F-CS-012 Revislon: 01 Date: 20-04-65

&z DKSH

foswn Certificate of Calibration
S RS
plssi=la
Equipment: Incubsator Certificate No.: 31231210
Model: KB 400 issued Date: 10 Jure 2023
Serial No.(or [D): 20220000000301 Job No.: KSPR2308771
Manufacturer: Binder Page: 1ol 3
Condition: In Condltion Ventilation Valve:  None
Shelves{pc.): 5
Customer: Unlted Analyst and Eng ing Ce C Limited.
3 Bol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10280 Thailand.
Enviconment Condition:  Temperature: 21°C x 07 *C
Humidity: 58%RH t 40 %RH
Voltage: 229 VAT + 13 VAC
Calibration Piace: United Analyst and ineering G itant C Limited.
3 Sol L a4 Road, (M gy L )
Bangckak, Prakenong, Bangkok 10260 Thallend,
Calbrefion By: Mr. Amomthep Phumpho
Calbration Data: 09 June 2023
“The Method used: In house method, CAL-WI-16, base on TLAS-G20
Tracesbiiity: This certificate Is traceable to the S Units maintained by National Institute

of Metrology (NIMT), Thailand through DIKSH Technology Limited.

Certificate No. C10220023

{Mr. Amomthep Phumpho) (Mr. Udon Srichans)
Person [n charge Authorized signatory
This cartificate la issusd he unity of | coonding to by of Unks {31),

intermptiorn or naional sianderd or bther coprized nationel stendard labortories.
™

uncertainty multpbed by
B5%. 1 bs determrine in Uncortany in

(o,
memhmwmmwmmmwwhmmmmummw
Muummhummamuuﬂwuﬂhﬂ,

/i Dasrry rwriatafl dafin

DK Technology Linted

2533 SAMRAT W HIOI rET T MEGATAY H250
‘2833 Sk Rowd, Bengchak, Preakhanong, Benghok 10250

e wnansiumun

Delivering Growth - In Asla and Beyond.

CAL-FM-CI1-10; 12 Seop 2022

€& DKSH

Ceriificate No.: caizs210 Page: 2of 3

H
* #9
V
.
H2
Standard Instaliation Locations
Volume (Callbration Zone)= 188 (LRers)
Inslde chamber: W= 85 (cm) D= 4B {cm) H= 127 (cm)
Standard Locations (#1, #2, #3, #4): w=7 (cm) d= 5 {cm) h= 15 (em)
Standard Locations (5, #6, ¥7, #8) w=T7 (em) de § (em) h= 15 {em}
#9; Geometric center of the chamber
Position of Std # LA WA [ ws | w6 | w7 | we | ®
Channel of Logger 1 2 K] 4 5 ] 7 8 8

Definitions
Indicating Temperature; The average resding of Indlcating device which forms the integre} part of tha enclosure.
Massured Temparaturs: The averege reading of stendards at any positions or location.

o Tha q differanca of d batwean of any probes and the

measurad tamparature et the raferanca location which are observed af eame Lime or at ¢loza obsarvation time a8

possible to the pettern of with the chamber et steady-eteta. The relerence

probe ls preferably located in the geometric center of the chamber.

Maasured SiabiRly: The one-half of greatast of d atany ons proba.

Overmt Variation: The difterence of meximum end minimum lon time.
e
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Certiilcate No.: 31231210 Page: 30of3
Calibration Results:
Withoul ediustment
Maasuremen! Temperaturs at Spread Locations, Indicating of Unit Under Calibration: 35.0 'C
— T:‘:‘::‘:::m Correction of UUC. | Uncartaimy
{C) {c) (£*C)

L3 35.23 0.23 0.23
” 35.14 0.14 023
E< 35.13 0.13 023
4 34.85 -0.05 023
#5 35.08 0.08 023
] 35.05 0.05 023
#7 34.98 0.04 0238
Ll 84.78 021 023
£ 35.00 0.00 023

Temperature Distribution

Desired | Selting | indicating Measurad Temperaturs &1 Spread Locetions (*C) Uncertainty
{C) 'c) 'c) n #2 | #3 #4 | W5 | #6 | w7 3 " & cy
380 350 350 |35.23|35.14|35.1334.85|35.08 | 35.05 | 34.88 | 34.79 | 35.00 0.23
Chamber Characterization
Indicating Maasured Unifarmity Measured Stability Overall Variation
{'C) (°C) (£°C} (‘0
350 028 0.08 048
Note: * Maximum uncartainty of the each position
The End of Certificate
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Cooled Incubatar Certificate No.: 31231678
KB 400 issued Date: 10 August 2023
Serial No.(or ID): 20220000022478 Job No.: WO-00002852
Manufacturer: Binder Page: 10f 3
Condition: Mew Ventilation Vaive:  None
Shelves{pc.): 5
Customer: United Analyst and Engi C Ci Limited.

3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 40260 Thalland.

Condition: 25°C £ 19 °C
Humidlty: 49%RH 53 %RH
Voliage: 232 VAC ES 12 VAC
Caltration Piace: United Analyst and Engineering C Company Limited. ( Contro! Area )

3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thaitand.

Calibration By: Mr. Thanaksit Reksapol

Calbbration Date: 07 August 2023

The Mathod used: In house method, CAL-WI-16, base on TLAS-G20

Traceabllly: This cerlificate is tracaable to the S1 Units maintained by Nationat Instituts

of Metrology (NIMT), Thalland through DKSH Tachnology Limited.
Certificate No. C10230019

X/ LA Q.

{Mr. Thanakrit Raksapol) (Mr. Udon Srichans)

&= DKSH

Certificata No.: C31231678 Page: 20f3

Standard Instaliation Locations
Valume (Calibration Zosr)= 183 (Liters)

Inside chamber: W= 65 (em) D= 49 (om) H= 127 (cm)
Standard Locations (#1, #2, #3, #4): we 7 (cm) d= 5 {em) he 15 (em)
Standard Locations (£5, #5. #7, #8): w= 7 (cm} d4=6 (em) he 15 {cm)

#9: Geometric canter of the chambar

Fosition of Std * CAERE]
Channel of Logger 301 | 302 | 203 | 304 | 305 | 305 | 207 | 308 | 300

B
3
b3
&
3

Definitions
Indicating Temperature: Thw average reading of Indicating device which forms the integral part of the enclosure.
Moasured Temperstire: The average reading of standards at any positions or location.

Thi differance of
mezsured temperatura af the raferance location which are observed a1 some time or at close observation time az

between of any prabes and the

" N
P In charge Authorized signatory possible the pattern or with at sieady-state, The referonce
le3ued the tnis of accordiog 1o he. of Units 55 1 provides bwceabiity of measursmee o proba is locatad in the i oftha chamber,
hor Tatomiriss,
s b mpanded y fiplad by the coverage faclor Stabiifly; The one-half diffe atany one probe,
{2} 0 provide & a4 d ) ty
eumy. Overall Varstiors The and minimum time.
Thass resui may be aflecied by daviations bom apecied condifians, The resull relrta only t the tiema taniad, caibratad o sampled. Tha report
DKSH Technalogy Limiod.
o inosey LATLT8 1in P Koy e ETal
P Linkad Tacherciagy Limted
2533 T YUY AT PRI 10200 2833 ecar AN KT RSTRLS (O |
253 Bkt oo, Bt Prkinrorg, Brghch 10350 1 N 2550 Bt Foad Bk, Pheamreng, Bekon (0250 1 .
PNHNT!
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Certificate No.: €31231678 Page: 3of3 Rafer to Certificata No.: C31231878 Page: 1 of 1
Callbration Results: Statements of conformity:
Without adjustment This conformity certificate doeuments the validity of the following statements of conformity based on the
Measurement Temperature at Spread Locatlons, Indicating of Unit Under Calibration: 35.0 °C resulls b
The otion of indication during are under given measurement and environmenta)
Maneurad Carraction of UUC, Unosrtainty and considering the expanded {covatage 95%) within the
Locations Temperature The glven y already Includes oiher all effects by sccording Io the standard
o o o method, TLAS-G20. Therefare, those parameters have not been azsessed separately.
Tolerance and Decision rules:
# 35,11 on 0
of the ofthe device are dons based on direct comparison of tha relavant
# 3504 0,04 (¥~ with the and decislon rule are prascribed by the customer,
#3 35.02 0.08 0 Declsionrule: [ Cholce A Binary o Rule (w =0), Specific Risk < 50% PFA.
e 3513 013 023 Ed Cholce 8  Non-binery stalament with guard band {w = 1 L), Pass or Fell Specific Risk < 25%
#5 35,02 0.02 023 FFA i «50% PFA.
1 Cholca C  Customer defined, Cu mutiple of
[ 3507 0.07 0.23 guard band wer U) i ot
1 2497 003 023 § PFA~ Probabiity of Feiee Atcept
8 97 -0.03 0.23
# 3510 0.10 0,23
{Mr.Udon Srichana)
Temperature Distribution Authorized signatory
Deslred | Setting | indicating Measured Temperature st Spraad Locations {*C) Uncertainty Without adjustment
o) ecr | co [ a2 a3 [ea[as |n6 | w7 |w|we ey Desired Tompetuture :85.0°C  Tolbramone: 05°C
Me; ent Tamparaturs st d Locstions, indicstin; Callbration: *
35,0 350 350  [35.11]35.0435.03 | 95.13 | 35,02 95.07 | 34.97 | 34.97 | 35.10 023 N —— Serye Indicating of Uni Under n:35.0C
Measured Correction® Guard band | Tolersnce
Locations w) Conformity
Chamber Characterization rc) o) °c) (£°¢)
Indicating Measurad Uniarmity Measurad Stability COverall Varetion " 35,41 011 023 05 Pass
[ ro #"c {'C) #2 35.04 0.04 023 05 Pass
/B0 0.16 0.04 022 #3 35.03 003 0.23 0.6 Pazg
Nate: * Maximum unceriainly of the Bach pasltion Load b5 013 023 0.5 Pass
#5 35.02 0.02 0.23 05 Pass
L] 35.07 0.07 023 0.5 Pass
L4 34.97 -0.03 023 0.5 Pass
The End of Cerfificate [ 3407 -0.03 023 05 Peas
w9 35.10 0.10 023 0.5 Pess
Corroction” = Measured Temparaturo - Desired Temporatua
Tho velidity of the ity be guaranteed for oluse, o improper uss.
The End of Statements of Conformity
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Corr_Distribution & Max_Measurement Uncertainty

Job_Na. WO-00002652

€= DKSH

—

Carrection (C) Without adjustment
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‘) Hariku! Science Co. Ltd.
694 Soi Ratchadanivet 24, Pracharatbamphen,
A‘@ HARIKUL Samsaennok, Huaikhwang, Bangkok 10310
SCIENCE Tl: 022742456 Fai: 127742443 = =
e e Emallinfo@harikulcom wwv;h;ng:lmm in Request No. 2566 / 0323 e No. 357 /86
i 1 23 Model : YSI15100
Calibretion Date © 1 Mar —— T
Submitted by : United Analyst and Enginesting Consullent Co., Lid. SN : 118101863 CALI CERT
3 Soi Udomsuk 41, Sukhumvil Road, Bangohak, Probe : YS15010
Khanong, Bangkok (Head office) sm : 228100125 NOMENCLATURE : 1. Atornic Absorption Spectioph "Agilent Technologies™
Ny & B M
Prrskhanong, Bang! ono Model AA240FS, Serial No. MY13160001
Avg Room Temp : 20°C A Tempref | SN E00522 2. Worldng standard solution “Inarganic Ventures'
X Mutti Analyte Custoin Grade Solution, Lot No. S2-MEB708640
Avg Water Temp : 20°C Baromelric ref  : S/N. E00522

Air Pressune : 760.00 mmHg Waler Temp ref : SN, 11431
Salinily : O ppt
Techniclan : Kitlipong M.

Calibration Delails
Calibrelion Point 100% air sat. (slatus) {status)

(@20 °C, DO = 9.09 mg/)
Measurement 1 (mg/) 9.09 {PASS) -
Measurament 2 (mgh) 909 (PASS) -
Measurement 3 {mof) 2.09 {PASS)
Measurement 4 {mg) 909 {PASS}
Measurement & {mgA) 209 (PASS) -
Measurement § (mgA) 908 (PASS) - -
Measurement 7 (mgh} 908 {PASS) -
Maasuramenl 8 (mg/) 6.08 {PASS) -
Measurement 9 {(mgh) 9.08 {PASS) -
Measurcment 10 (mgf) 9.09 {PASS)
Mean Measurament 9.08 mgh - -
Inaccuracy 0.00 mgl - -
Overall Stalus {PASS)
Mantfacturer Specification

Accuracy = +- 0.02 mgh

1) This certificate is issued based on the result that ere found as shown on

date and place of tesl only.
2) The calibrati followed in with Hankut Science Co., Lid.
3) This rasull shill nat be used for advertising purpose.

Technician Signalure
{Kittipong Maskwong)

mnmﬂuf\‘fﬁ‘iﬁ‘nﬁ aneger

(Supreecha Sumaritam)

SUBMITTED 8Y : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1.

of Atomic Absorp! P

(WI-500-02-20)

2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mgA at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 me/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 mgA at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 meAl at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 mg/l
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 meAl at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/l at 232.0 nmui,
0.05,0.10,0.30,0.50,0.70 mg/l 2t 2139 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST *Carlo Erba”, “PanReac AppliChern”
Cadmium Lot No. 1152457, Chwomium Lot No. 1793249, Copper Batch No. T117098A, Iron Batch No. T1260874,
Lead Lot No. 1227873, Manganese Batch No. T10922BA, Nickel Batch No. T270178A, Zinc Baich No, TB20140A
AMBIENT CONDITIONS ; Temperature 22°C  Relative humidity 58 %

The Atomic Absorption Spectroph has baen ¢
Material traceable to National Institute of Standards and Technology { NIST ) by Jhe
Laboratory. The results are attached herewith. e

against Reference
fical Chemistry

Calibrated by 1 D S prvovid
{ Mr, Danal Srithongkum )
seaigry fifticer
2 Atipakee— e Acting Director of Anslytical Chemictry Laboratory

( Mr. Atipat Ratana ) Ref. 2015266012600366001

Issued Date : 15 February 2023

The resuits relate anly to tae items testecsalibmted or value assigred.

Advertising the ReparuCenificate end publrity of Ihe resuits exzept n full are pobiLited unles wiitten permision f chtalned from the governo- of TSR

FMLBLMTC002 Rev.d

Head Office Office/Laboratory Office
35 b 3 Tambun Kilong He, Amphoa Khlong Luarg,  S0i 1€, Banignoo nivstrial Estate, Sukhamedt Kead,
Changwal Pathumthari 12130, Thatand

Tel, (66) 0 2577 5000

Zac [66) 0 2577 HKP

E-mEL } rumpaigtisty or.th Website awwtist or.tn

Amphse Mang Changwat Sam.gorakan 10280, Thaland  Trailand [}
Tel. (66} 0 2323 167260 et 125, 116 T*m wZZS, sur
Fav (660 2575 awm

Far. {661 02323 9165
E-mail : micgtistrorth F-mail : suraleedrstronth

196 Phahonyodtin Road, Clistus hak, Bargiak 10906,




Request No. 2566 / 0323

1. Noise Level

ATISTA

1/5
CALIBRATION DATA

MTC. ACL. No. 387 / 66

Element Cd ] <r Cu Fe Pb Mn Ni Zn
M 0.0000 0.0008 0.0000 | 00005 | 0.0021 | -0.0016 | -0.0022
0.0015 0.0006 00005 | -0.0002 | 00014 | 0.00IB | 0.0002 | -00023
__0.0014 0.0006 0.0010 | -0.000% | 00015 00008 | -0.0004 | -0.0015
0.0021 £.0008 | 00013 | -0.0010 | 0.0005 00005 | -0.0008 | -0.0004
0.0020 -0.0012 0.0004 0.0003 | 0.0004 | 00001 | 00024 | -0.001
0.0021 0.0011 0.0011 0.0003 0.0006 0.0009 | 00002 | -D.0D13
0.0017 -0.0009 00001 | -0.0015 | 0.0010 0.0007 00001 | 00016
00024 | 0.0012 | 00004 | 00002 | 00008 | -0.0005 | 00012 | -0.0019
0.0011 -0.0002 | 0.0015 | -0.0004 | 0.0004 00008 | -0.0003 | -0.0017
Absorbance 0.0017 0.0000 0.0009 0.0004 0.0001 0.0015 | -0.0008 4&_
iﬂow 00004 | 0.0004 0.0000 0.0006 00010 | -0.0005 | -0.0016
0.0016 00025 | 0.0003 0.0005 00009 | 0.0004 | -0.0013 | -0.0016
0.0018 0.0019 0.001 00009 | -0.0006 | 00010 | -0.0004 | -0.0017
0.0019 00006 | 00011 | -0.0008 | €.0011 00004 | -0.0003 | -0.0005
0.0024 0.0003 00005 | 00012 | -D.0002 | 00032 | -0.0006 | -0.0011
0.0023 00012 | 00006 | -0.0007 0.0002 00014 | -0.0012 | -0.0013
00020 | -0.0014 0.0009 | -0.0018 | 0.0003 0.0012 | 00012 | 0.0013
0.0010 -0,0015 0.0002 0.0004 0.0017 00011 | -0.0018 | -0.0012
0.0016 -0.0011 0.0013 0.0003 0.0007 00026 | -0.0006 | -0.0006
0.0001 -0.0007 0.0009 | -0.0008 | 00008 0.0008 00000 | -0.0001
Average Absorbance 0.002 -0.001 0.001 0,000 0.000 0.001 -0.001 -0.001
Continue 2/5
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2. Preclsion
Etement| Conc. Absorbance Ave. [ 5D |%HsD)
(mg/l) Abs.

0.0z | 0.0085 | 0.0084 | 0.0090 | 0.0089 | 0.0089 | 0.0090 | 00086 | 0.0092| 0.0090| 0.0089 | 0.00% | 0.0003 | zB2
[e.} 0.30 |0.0993| 0.1001| 0.1007 | 0.1004 | 0.1004 | 0.0995 | 0.0997 | 0.0998| 0.0999 | 0.0996 | 0100 | 0.0005 | 0.95

070 |0.2238)| 0.2229| 0.2244 | 0.2249 | 0.2243 | 0.2233 | 0.2235| 0.2231 | 0.2251 | 0.2240| 0.224 | 0.0007 | 0.33 ‘
0.10 | 0.0088 | 0.0087 | 0.0094 | 0.0086 | 0.0086 | 0.0091 | 0.0099 | 0.0095 | 0.0076 | 0.0085 | 0.009 | 0.0006 | 7.25
Cr 030 | 00257 0.0265] 0.0255 0.0270 0.0266 | 0.0258 | 0.0261 | 0.0262 | 0.0274 | 0.0262 | 0.026 | 0.0006 | 225
0.70 |0.0573|0.05%0) 0.0580| 0.0576| 0.0578 | 0.0579 | 0.0593 | 0.0599 | 0.0586 | 0.0594 | 0,058 | 0.0009 | 1.51
0.05 | 0.0083| 0.0084 | 0.0084 0.0075 | 0.0085 | 0.0086 | 0.0081 | 0.0080 | 0.0087 | 0.0092 | 0,008 | 0.0005 | 5.45
Cu 0.30 |0.0430| 0.0444 | 0.0426 | 0.0429 | 0.0435 | 0.0432| 0.0428| 0.0441 | 0.0427 | 0.0436 | 0.043| 0.0006| 1.41
0.70 |0.0981|0.0952| 0.0990| 0.0957 | 0,0977 | 0.0985 | 0.0990 | 0.0982 | 0.0988 | 0.0980 | 0.099 | 0.0006 | 0.62
0.10 |0.0109| 0.0104) 0.0087 | 0.0100 0.0087 | 0.0094 | 00102 | 0.0092 | 0.0094 | ¢.0100| 0.010| 0.0007 755
Fe 0.50 | 0.0456 | 0.0442| 0.0450 | 0.0444 | 0.0450| 0.0455 | 0.0455 | 0.0441 | 0.0445 | 0.0944 | 0,045 | 0.0006 | 1.27
1.00 10.0904 | 0.0901 | 0.0891 | 0.0876 | 0.0873 | 0.0901 | 0.0876 | 0,086 | 0.0877 | 0.0901 | 0.089 | 0.0012 | 1.38
0.20 |0.0093 0.0099| 0.0104 | 0.0102| 0.010¢| 0.0109 | 0.0102 | 0.0103| 0.0115 | 0.0117| 0.010| 0.0007 | 6.85
Pb 0.70 | 0.0344 0.0336| 0.0336 | 0.0328| 0,0338 | 0.0346 | 0.0336 | 0.0331 | 0.0343 | 0.0350 | 0.03¢ | 0.0007 | 2.02
1.50 | 0.0709] 0.0718| 0.0706 | 0.0713 | 0.0698 | 0.0718 | 0.0712 | 0.0713 | 0.0715| 0.6719| 0.071 | 0.0006 | 0.50
0.05 | 00115 0.0130| 0.0131 | 0.0127 | 0.0135| 0.0136 | 0.0124 | 0.0133 | 0.0124 | 0.6130| 0.013| 0.0005 | 4.88
Mn 0.30 |0.0709| 0.0700| 0.0714 0.0704 | 0.0700 | 0.0705 | 0.0714 | 0.0698 | 0.0694 | 0.0700| 0.070| 0.0007 | 0.96
0.70 |0.1619| 0.1633| 0.1646 | 0.1638 | 0.1646| 0.1614 | 0.1632 | 0.1614 | 0.1636| 0.1652| 0.163| 0.0014 0.83
0.10 |0.0113] 0.0105] 00113} 0.0114 | 0.0110| 0.0113 | 0.0117 | 0.0112| 0.0107 | 0.0117 | 0.011| 0.0004 | 345
Ni Q.50 | 0.05090.0517} 0.0508| 0.0502 | D.0517 | 0.0516 | 0.0516 | 0.0523 | 0.0518 | 0.0503 | 0.051 | 0.0007| 1.36
1.00 | 0.0997| 0.1006 | 0.1006 | 0.1006 | 0.0996 | 0.0998 | 0.1007 | 0.1000 | 0.1013 | 0.0999 | 0.100 | 0.0006 0.55
0.05 |0.0315] 0.0309| 0.0322| 0.0304 | 0,0329 | 0.0312 | 0.0313 | 0,0315 | 0.0308 | 0.0311 | 0.031 | 0.0007 235
Zn 030 |0.1705)| 01728 0.1688 | 0.1693 | 0,1711 | 0.1704 | 0.1704 | 0.1707 | 0.1708 | 0.1688 | 0.170| 0.0012| 0.70
©.70 |0.3559| 0.2572| 04544 | 0 3560 | 04559 | 0 3550 | nasye |0 agsa | nasTe
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3, Trueness 3.4 Reading on wavelength- iron (Fe) at 2483 nm.
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm. Element| Standard Value of RM| Reading | Enor of Measurement | Enor of Measurement | Uncertainty
Element| Standard Value of M Reading | Eror of Error of L {meA) {mg/) (mg/D ) (me/)
(/) (me) g/ ) {mgA) 0.100 0.095 -0.005 5.00 +0.014
0.02002 0021 0.001 490 +0.005 Fe 9.500 0474 -0.026 5.20 +0016
cd 030030 0.298 -0.002 077 +0.005 1600 0.950 0050 5.00 <0029
0.70070 0.675 0026 3.67 +0.008 §
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm. Element | Standard Value of RM|  Reading | Emar of M Error of A r [
Element | Standard Value of RM| Reading | Emor of Enor of 1 (mer) (mg/) (me/ly (%) {mgny
{mg/) me/1) {me/) (96} (me/} 0200 9.207 o.007 3.50 = 0014
04001 0.101 0601 090 +0.009 Pb 0700 0673 -0.027 386 +0.030
cr 03003 0.293 -0.007 243 £0.012 1.500 147 £0.083 553 +0.061
0.7007 0.698 -0.053 7.52 +0.023
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm., Standard Value of RM| Reading | Emor of Error of Uncertainty
Element | Standard Value of RM| Reading | Emorof Emor of L (mgA) img/) {mg/) %) (e |
{mg/) g/ (mg/) %) (mg/) 0.09595 0.046 0.004 791 +0.005
0.050 0.046 -0.004 8.00 20,003 Mn 0.29970 0294 -0.0057 1.90 +0.007 |
Cu 0300 0289 0011 367 0,009 069930 0684 -0.0053 0.76 +0.014
0.700 D674 -0.026 3n +0.020
Continue 4/5 |
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Request No.

25-66 / 0323 5/5 MTC, ACL. No. 387 / 66

3.7 Reading on wavelength- Nickel (N1) at 232.0 nm.

Element | Standard Value of RM| Reading Error of Emor of L 1y

(mg/ {mg/) mg/) (%) (mg/D)

0.1001 0.103 0.003 230 +0.013

NI 0.5005 0.501 0.001 0.10 = 0018

1.0010 0.987 -0.014 1.40 +0.032

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.

,E\ent Standard Value of RM| Reading | Emor of Error of Uncertainty

(mg/V (mg) {me/l o (mer)

0.050 0.046 -0.004 8.00 . +0.013

Zn 0.300 0.311 0.011 367 +0.013

0700 0.665 -0.035 500 = 0.019

Remark : The repcrted uncartainty is an ekpanded uncertainty calculated using a coverage factor of 2 (k= 2)
which gives a level of confidence of approxdmately 95%

Calibrated by 1.2, S e Apptoved by,

13 the Report Ce-tifate and muoility of the results extept in fud are prehibited unless wiitton pemisian i+ chiined from the governos of TSTR.

(Mr. Danal Srithongkum}
2. Atipal...
(Mr. Atipat Ratana)

TR
senerrTIE Y~
Acting Director of
Analytical Chemistry Laboratory
issued Date : 15 Februay 2023

{NDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate
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{ Pradit M. )
Approved by
{ PathomS. )
Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,
Dusit, Bangkok 10300 Thalland

Kwang ThanonNakornchaisri,

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

FMLBLMIC 002 Rev.d .
Hesd Office Office/Laboratory Office mmm]nn:uqu
36 ML 2 Tamben Kiog . Amphos KHong Lusng. 563 1C, Bargpoa Industrial Estaie, Subbwrmwit Rosd, 196 Prahonyottin Rcad, Chatuchak Barghek 109K,
Changwat Pathumthan' 12020, Thalland Amphoe Muang, Changwat Samutprakan 10260, Thaland  Thakand !
Tel. (§6) 0 2577 9300 Tel. (6610 2423 56/2-80 ext, 115, 116 wmmhm\jqusm, 5217
Fax, (65)0 2577 2009 Fan. {66) 0 2373 9165 “ax [€6) 0 2579 €552
E-mail : rumpaighizir.orth Webste wawtistrorth  E-mail : mi@tistr.orth E-mail : sumaleeghistrorth
Inspection result Titie : Preventive Maintenance RA-4500 sn:; 17780278
Date 17112023
Name oax Group
Memo : Calibration Curve 0-10ng
1TEM STANDARD RESULT JUDGE
1. Seffcheck 1.1 Heating PASS oK
12 Cooling PASS oK s
1.3 Leak PASS oK
1.4 Optical system PASS oK
15 Orift PASS oK
1234587289101
STD[rd
2. Analytical curve inspection{AREA} oL cvoL| voL| SD | AREA | MEAS | Dev "
|y (mu | ol | Il | [ONI | [nal | [ | e
2.1 No Pretreatment (Low Conc.} Correlation cosfficient 1.0000 oK 0000 5000 5000 0000 0085  -00353 -
G025 5000 5000 2500 37687 25845 34
(r)z 09980 0050 5000 5000 5000 71028 49562 09
0075 5000 5000 7500 106441 74753 03
0100 5000 5000 0000 142203 100193 02
3. Repeatability(AREA}
31 NoPretreatment 100ppb, n=5 1 9932 ppb
»
2. 10148 ppb 2
3. 10124 ppb
' H El 4 3
4. 10234 epb
5. 10192 ppb ISI__ ; —
SVOL| CVOL|DVOL| AREA | MEAS | CONC
No.|NAME | I— Note
CV.5 5% 1.23% oK i | ml) [ el) | feld | [ON] Ing) | (ug/t]
1_|hg 100 ppb 0050 5000 5000 71027 49561 99122
2 _ng 100 ppb 0050 5000 5000 7.2687 50742 101484
3 hg 100 ppb 0050 5000 5000 72514 50619 101238
4. Stank Below 1.0 {AREA} 02062 oKk 4 |hg100ppb 0050 5000 5000 73285 51168 102336
5 |hq100p7b 0050 5000 5000 7399 50962  101.924
| No. [ Navee TRY av | o | v
L1 — e I o) | A | I
11 ha100 ppb 5 101.2208 1.246264 123
. r
inenslumugy wnanslumuny
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Title : Preventive Maintenance RA~4500 sn:17780278

Date  :7/1112023

Name : Coax Group

Memo : Blank

SVOL | CVOL| DVOL |  AREA | MEAS | CONC
No. NAME
il b oty | mt) | mi] | foN | lvgl How
1 [ Blank 02062 00503
1 L3 5
0008
Self Check
Heat cheok:PASSIt ( 24. SdegG[05:00] -> 20. SdegC (02:31]) 000t
Sensor check :PASSI) ( 78- 18 60) 2
Leak check :PASST! (0. 17L/min) -
Sig/Ref check:PASS!) {Sig:3. 73V, Ref:3.94v)
Drift checkiPASS!! (-0. 0027882 - ~0. 0032876 = 0.0004993) |
00 e T e
Ll
L] L
wnnslumugy wneslumugy
W NFPON IS TRUMENT & BORFORATION NFPON INS TRUMENT S DORFORATION

DQE Services Co,Ltd DQE Services Co. Ltd.
DQE Services 3250 Ldpmo-Wanghia 55, Ladprao-Wangkin Rd., Ladprao, Ladpmo, Bangkok 10230 DQE Services 2 Soi Ladprao-Wanghin 55, Ludpruo-Wanghin Ra., Ladprao, Endpras, Bangkok 10230
Phone : =66 {0)2 534 2054, Email : doeservicesinfo@gmail.com Phone : +66 (0)2 538 2054, Email : dqeserviorsinfo@gmail.com
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certifleate No.:  SP23-007 Page 1of3 Certificate No.:  §P23-007 Page 2of 5
Customer : United Analyst and Engineering Censultant Co.,Ltd, (Head Office} Environment Condition : Ambient Temperature 25+ 5 °c
Address : 3 Soi Udomsuk 41, il Road, P Bangkok 10260 Relative humidity 5520 %RH
Location of calibration :  Laborutory 315 Calibration methed : In-house method CP-01 Based on ASTM E275-08
Equipment:  UV-Vis Spectrophotometer Certified Reference Materials :
Manufacturer :  Hitachi Material Serial No. Centificate No. Due date
Model : U-1900 Absobance Standard sei 25760 95935 22 October 2023
Serial No.: 2021-064 Absobance Standond set 25757 95929 22 Qctober 2023
ID No. : UAE.WAS.006/2552 Wavciength Sundard set 25806 95916 22 Qotober 2023
Recelved Date : 6 January 2023 ‘Wavelength Standard set 25758 95915 22 October 2023
Calibration Date: 6 January 2023 Traceabillty - This certification s traceable to the International System of Unit maintained at National -
Issue Date: 10 January 2023 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Candition Instroment 1~ Used Spectral Band Width of UUC: 40 m,
Calibrated by : ﬂ”u] h( Approved by : ED/R J"l!”! Sean Speed of UUC: 200 in/min
(Mr.Tanawant Rittidach } { Ms. Chonthicha Ssngngem )
‘Technival Manager Quality Manager Scap Interval of UUC: 0.1 nm.
lied ool ibratod ftem aad was shown o0 ouly.
of UUC: Ph ic 0,001 Abs,
he oy andi il ired netional standacd izl at
ations! fabratary. This cert y ther tham i full exoept wi oz wririan spproval of ] ‘Wavelength 0.1 nm.
L] 1
onsslunugy wneslumugy
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DQE Services CoLtd. DQE Servies Co. Lid.
DQE . 32 Soi Ladgrao-Wanghin 55, Ladprao-Wenghin Rd.. Ladprac, Ladpreo, Bangkok 10230 . 32 Soi Ladprao-Wenghin 55, Ladprac-Wanghin Rd., Ladpran, Ladprus, Bangkuk 10230
Services DAE goryices
Phone : +66 (0)2 538 2054, Email : dyeservicosinfo@gmail com Phone : +66 (0)2 538 2054, Eeanil : dgeservieesinfo@gmail.com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3 of 5 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values UTC Reading Carrection Uncertainty Coverage factor
Photometric Accuracy ©
{nm.} (Abs} {Abs) {Abs} iAbs} k
Wavelength CRMs Vilues | UUC Reading Correclivn Uncertainty Coverage faclor 0.0000 0.000 0.0000 0.0050 2.00
235
(nm.} fAhs} (Abs] (Abs) (Abs) 1 0.7478 0.743 0.0048 0.0057 200
0.0000 0.000 0.0000 0.0028 200 ss7 0.0000 0.000 0.0000 0.0050 200
e 0.5787 0.575 0.0037 0.0031 200 0.8686 0.861 0.0076 0.0059 2.00
1.0490 1.044 0.0050 0.0029 2.00 s 0.0000 0.000 0.0000 0.0050 2.00
2.1900 2.181 0.0090 0.0080 2.00 0.2912 0.291 0.0002 0.0051 2.00
0.0000 0.000 0.0000 0.0028 2,00 10 0.0000 0.000 0.0000 0.0050 200
440 0.5607 0558 0.0027 0.0034 200 0.6448 11,639 0.0058 0.0055 2.00
1.0247 1.021 0.0037 0.0035 2.00
2.1229 2115 0.0079 0.0081 200
0.000C 0.000 0.0000 0.0028 2.00
55 0.5236 0.520 0.0036 0.0030 2.00
0.9634 0.961 0.0024 0.0029 2,00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
461 0.5191 0.518 0.0011 0.0031 2.00
. 1.0003 1.000 0.0003 0.0033 2,00
1.9987 1.993 0.0057 0.0034 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2031 0.0081 0.0080 2.00
0.0000 0.000 00000 0.0028 2.00
635 0.5601 0.562 -0.0019 4.0032 2.00
1.0512 1.052 -0.0008 0.0030 2.00
19204 1923 0.0064 2 ! 3
R i eneslunugy
FM-T08-62 ROL 147172021 FM-708-02 RCI 171172021
DOQE Serviees Co.Lud. DOE Services Co.Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230 DQE Services 32 Sof Ladprao-Wanghin 55, Ladprao-Wanghia Rel., Ladprao, Ladprso, Bangkok 10230
Phone : +66 (62 538 2054, Exail : dgescrviecsinfof@gmail.com ‘Phone : +66 (0)2 538 2054, Email : dqescrvicesinfo@gmail.com ‘S s
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certificate No. :SP23-007 Page 5of 5 Certificate No.:  SP23-008 Page 10f5
Wavcelength Accuracy =
RO Valoes | TUC Reading = Vnceriabory Coverags fastor Customer: United Analyst and Engincering Consultant Co.,Ltd. (Head Office)
| om) | (em) | (em) fom.) L3 Address : 3 Soi Udomauk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bengkok 10260
24154 2408 074 018 2.00
279.40 783 050 018 200 Location of ealibration:  Laboratory 213
288.70 2880 0.70 0.18 200
8422 3335 072 0.18 2.00 \ UV-Vis Sp b
36126 360.5 0.76 018 200
418.48 4178 0.68 021 200 Manuofacturer :  Hitachi
44670 4458 0.80 018 2.00
45320 4525 070 0.8 200 Model:  U-2000
460.06 4505 0.56 0.18 2,00
Serial No.: 21E22-009
536.90 5360 090 0.18 2.00
= £3tl 084 g 200 IDNo.;  UAEWAT.051/2564
44074 440.0 074 0.18 2.00
47222 4715 072 0.18 200 Recefved Date: 6 January 2023
513,70 s13.0 0.10 0.18 2.00
52872 528.0 0.72 0.18 2.00 Calibration Date : 6 January 2023
574.60 5740 0.60 0.1% 200
585.48 5846 088 020 200 Issue Date : 10 January 2023
684,63 684.0 0.63 0.18 2.00
Candition Instrument :  Used
74027 740.0 021 020 200
74828 4TS 0.78 0.8 2.00 i .
Calibrated by : Approved by : SR
80716 §06.5 0.65 0.13 200 MR 2 Y [ A
Mr.T Rittidach , Chonticha Sangn;
§79.70 790 (%) 018 200 (M Tamear Rinicogh) (Ms, Chontticha, Sangagem )
Remark: -UUC = Unit Under Cafinraticn Teshinial Mansgec Quality Maasges
only lothe e and was FR———
= N/A = Not Avaiable
- i 0in wted dird uncentzinty iy covenge fscar k, d o the wol h
Isbocaiory. This sen P ther than i Full except with e prior i L.
which for a normat distribut s
= * Indicates non TISI sceredioed 1 T
rstcoitons- \DNENTINAIUAN ienslumugy
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DRQE Services Co., Ll
DOE . pyicas 32 5o Ladprao Wangbin 55, Ladprao-Wangii Rd, Ladprao, Ladprac, Benglok 10230
Phote ;65 (0)2 538 2054, Eal: deservicesinfo@gmail.com e o

REPORT OF CALIBRATION
Certificate No.:  SP23-00§ Page 20f5

Envi Condition : Ambient T 25+5 C

Relative humidity 55 420 %RH

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

Certified Reference Materials :

I Material Serial No. Certificate No. I Due date
Absobance Standeard sel 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023

Wavelength Staudard set 25758 95915 22 October 2023

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

Spectral Band Width of UUC ¢ L5 nm

Scan Speed of UUC: 200 nm/min

Scan Interval of UUC: 0.1 nm.

of CUC : Ph ic  0.001 Abs.

Wavelength 6.1 nm,

wenmslamuqu

FM-T05-02 ROI 171312021

DQE Servioes Co.Ltd.
DOE Services 32 Soi Ladprao-Wonghin 55, Ladprao-Wanghin ReL, Ladprao, Ladpruo, Bangkok 10230
Phone : +66 (D)2 538 2054, Email : dqeservivesinfo@gmuil.com
REPORT OF CALIBRATION
Certificate No, : SP23-008 Page 30f5
Callbration Results : Without edjustment
Photometric Accuracy @
‘Wavelength | CRMs Vatues | GUC Reading Correetlon Uncertalnty Coverage factor
{om.) {Abs) (Abs) 1Abs) {Abs) k-
0.0000 0.000 0.0000 0.0028 2.00
420 0.5787 0574 0.0047 0.0031 2.00
1.0490 1.044 0.0050 0.0029 2.00
2;1900 2182 0.0080 0.0080 2.00
_ 0.0000 0.000 0.0000 00028 2.00
0.5607 0.558 0.0027 0.0034 2.00
= 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2,114 0.0089 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
465 0.5236 0.520 0,0036 0.0030 2.00
0.9634 0.960 0.0034 0.0029 2.00
1.9763 1.969 0.0073 0.0070 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.516 00031 0.0031 2.00
s46l 1.0003 0.997 0.0033 0.0033 2.00
| 1.9_987 1.991 0.0077 0.0084 2.00
0.0000 0.000 0.0000 0.0028 200
0 0.5523 0.550 0.0023 0.0030 2.00
1.0809 1078 0.0029 0.0030 2.00
2,03%1 2032 0.0071 0.0080 200
0.0000 0.000 0.0000 0.0028 2.00
635 0.5601 0.558 0.0021 0.0031 2.00
1.0512 1.049 0.0022 0.0030 2.00
19294 1922 0.0074 lﬁw !
| -

FM-703-02 ROL 11172021

DQE Services Co.Lid.
DQE R 32 Soi Ledprao- Wanghtin 55, Ladprac-Wanghin Rel., Ladprao, Ladpreo, Bangkoh 10230 L)
Seyvices RN
Phone : +66 (6)2 538 2054, Email : dysservicesinfo@gmailevm o)
REPORT OF CALIBRATION
Certifieate No. : SP23-008 Page 4 0f5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(om.) (Abs) (Abs) (Abs) (Abs) i
0.0000 0.000 0.0000 0.0050 2.00
2 0.7478 0.744 0.0038 0.0057 2.00
_ 0.0000 0.000 0.0000 0.0050 2,00
=7 0.8686 0.863 0.0056 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
33 0.2912 0.290 0.0012 0.0051 200
0.0000 0.000 0.0000 0.0050 2.00
350 0.6448 0.639 0.0058 | 0.0055 2.00
L]
nenslumuns

FM-TUR02 ROL 1701/2621

DQE Services Ca.Ltd.
DQE Services 32 Sof Ladpran-Wanghin 55, Ladprac-Wanghln Rd., Ladpreo, Ladprao, Bangkek 10230 i
Phone : +66 {0)2 538 2054, Email : dyeservicesinfo@gmail.com s g
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 5of5
Wavelength Accuracy :
CRMs Values | UUC Readlng Correction Uncertataty Coverage factor

(mn) {nm.) (rm.) | (mm) &

241.72 2410 032 0.18 2.00

279.45 2788 0.65 0.18 2.00

287.81 2879 -0.09 0.18 2.00

334,06 3335 0.56 1B 2.00

360.93 360.5 043 0.18 2.00

418.59 418.0 0.59 0.18 2.00

445.94 4458 0.14 0.18 2.00

453,66 453.0 0.66 018 2,00

460.02 459.5 0.52 018 2.00

536.59 536.5 0.09 0.18 2.00

637.98 63R.0 -0.02 0.18 200

431.38 4306 0.78 018 2.00

472.50 4720 0.50 0.18 2.00

51347 513.0 047 0.18 2.00

528.88 5245 038 0.18 2.00

57317 573.7 -0.53 0.18 200

585.35 | 585.0 03s 0.20 .00

684.40 684.0 0.40 0.18 200

740.72 740.5 022 0.20 2.00

74855 7485 0.0s .18 2.00

807.03 807.0 0.03 0.18 200

879.28 879.5 022 0.18 290

Remark = - ULIC = Unit Under Calinnion

N = Nol Avaisble

- The result ded i Ui stuied of ti by tbe covernge Actor k.

whish fora e %

~* Indicates non TIS! wezediied
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PinAAcle 900F Preventive Maintenance (PM)

| Be

Company Name: UNITED ANALYST AND ENGINEERING
PerkinEimer’ Address BANGCHAK, PRAKHANONG, BANGKOK, 10260
Instrument Location):
For ihe Betfer
Seriat Number: PFBS20031902 PM Number: 22
Customer Name K SATIDA Telephone 095-558-0049
if applicable): Number:
Customer Support K DUANG Service Order WO-02273773
| Engineer Name: Number:
1 Date P Parformed: Jun 26, 2023 il Dec 30, 2023
n cie R {5 e
P V t- Mai te n e Repo t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )
09370145 Rev.9 A Januaty 2018 PerkinElmer’
Scopa
The purpase ofthis PM isto ensure tha continved of the y
FerkdnElmer. i ’
Generalinstructions:
The customer must provide the engineer i data to recent Instrument prior to
startingthe FM,
Abways check with th eustomer before making any changes that may affect the customer's analysis or callbration,
The completed document should be signed by an I\Iﬂ::ﬁe":h and customer left with
the customer.
stickerand d
Copyright formation
This dacument contalns proprietary Infarmation that Is protected by copyright. All rights are reserved.
Company Name: UNITED ANALYST AND ENGINEERING No part of this publication may be raproduced In any form whatsoever or transtatad into any language without the
prior, wrtten permission of PerkinElmer, Inc.
Copyright © 2013 PerkinEhmer, Inc.
Instrument Location: BANGCHAK, PRAKHANONG ey
Registered names, trademarks, etc. uscd In this document, even when not specificalty marked s such, are protected
BANGKOK, 10260 bylow Forntiner s = reiersd vadearc o imes, inc. Allather — 'nnd"n":&ured
Excapt as spacificalty set forth In Hs terms and conditions of sale, PerkinElmer no Warranty of any Kind
., with ragard to this document, Including, but not Ernited to, the nplied warranties of merchantabiity snd
Instrument Serial No.: PFB520031902 itnesa fora particular purpose.
PerkinElmer shall not ba llable for incidental or consequentlal damages In connection with the furnishing ar use of
this document.
Date:  26-Jun-2023
|pimaacte sooF ive Mat Report (PM) PogeJof7 |
[
wnmslm i e
Component List Additionai Tools Requirerd for PM
Part Number
Component / Specific Moxdel Sertal¥ Configuration Notes et Descrigtion Quantity Serial #
N1013000 0.2A Neutral densiy fiter 1 MG0-252
1013002 L0A Neutral density flter 1 MGO-358
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216010130
Parts Lists N3050109 Ba Lumina HCL 1 102416-040160
3050139 K Luming HEL 1 110716-010060
Parts Included with the PM N3050152 NI Lumina HCL 1 100516-030190
Part Numbar (if =
applicable)
80501636 Fan Fiters NA
N3160156 ‘O-Alng Kts for Sampting (ntroduction ( Stalnless Steels Nebukzer} WA
N3160157 O [ ) NA
N9301714 Replacement Acetylene Fitter Cartridge WA
THDO1022 Replacement Alr Filter Cartridge N/A
for PM
Part Number Expired Date
ey Description Quality | Batch/tots
N93C0183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
Reagents for PM Support Solution)
Part Number (If Expiration
Dascription Quantity | Batch/lots | FY
N/A D1 Water 250 ml. AR AR
N/A 0.5% HND, 250 ml. AR AR
[PinAAcie 9007 Preventive Mainicoance Report P20 Pogz20f7_| [Fimanctc 5007 Preventive Maintenance Repert (PM) Pegedol7 |
L L
wenenslumuny inmsluaugy




Procedure Checklist

Use{v')

1. General:
¥ Review the Instrument performance with the customer and document any recent
problems.
i} Inspect the customer log book and make any appropriate PM entries.
¥ perform general inspection of system for cleanliness.

2. PCinstrument Scftware:
& Instrument Software user files/databases archived, packed, and/or deleted as needed.

4] Inspect and clean all fans and filters. Replace filters if necessary

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

9 Inepect the bumer head, bumer chamber, and nebulizer. Clean if needed as stated In the
Hardware Gulde,

i Check burner head dimenslons with the feeler gauge as stated in the Hardware Gulde Inthe
Malntenance chapter section on deaning the burner head and checking sloth width.
Replace If out of specification

¥ Check the condition of the end cap, bumner head, and nebullzer O-rings. Replace If necessary.

i Check the drain system for signs of wear. Replace worn or damages parts.

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

4. Electrical:
¥ Inspect PC boards. Clean I necessary.
] Carefully check all internal and external cable connections.
¥ check Instrument firmware revisions upgrade to current levels (if necessary}
) Run Diagnastics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder In the Spectrameter BM Log Viewer.

5. Optics:
4] Inspect and clean the sample compartment windows, If needed.
4] Inspect aptics. Clean or replace if necessary,

6. Gasses:

4} Verify that the Gasses supplied to the instrument are within the pressure and purtty
found In the PinAAC) Serfes P [ Checklist SDB.
] Verify that the acetylene filter and alr filter element Is dry. Replace if necessary.

| PinAAcic 900F Proventive Maimenance Report (PM) Pegedaf7 |

tnhslumuy

7. Fame Interfock Check:
Description: Check to ensure that all safety Interlocks are closed.

Parameter Specification Test Results Pass/Fall
Flame Sensor AirfCyH; Flame correctly shuts down Active Passad
Drain Sensar Alr/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Alr/C;H, Flame correctly shuts down Activa Passed
CH,F Alr/C;H, Fl down Active Passed
Alr Pressure Sensor AlrfCzH, Flame correctly shuts down Active Passed
Choosing Nitrous Chdde as the axidant i
Bimer Head Sanan: S L sl trigset an IberGEK shuts Ao Abtive s
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Destrlption: Ensures that the detector Is linear in the Visible Range.
Certificata Value
Parameter Specification 1 553.6 om {Abs.) Test Resulta Pass/rall
1.0ANDFilter #5% from Cart, 0.9798 09890 Passsd
0.2 A ND Filter 4 5% from Cert. 02042 0.1975 Passed
8.2 Baseline Noise ot 1.0 Absarbance with Barium
Ensures that a high will not produce excessive nolse,
Resuits PassfFall
Standard Deviation 0010 00009 Passad
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Spedfication Results Pass/Fall
Standard Deviation 5 0.001 0.0002 Passed
| PinAAcle 900F Preventive Meintenance Report (PM) Page5of7 |
tendsiuamugy

8.4 D, Background Compensation with Copper

Verifies the il ability for
Results Pass/Fall
Standard Deviation $0.010 -0.0062 Passed

8.5 AA-BG Baseline Noise with Copper

Ensures that ion daes not produce excessive noise.
Resubts Pass{Fall
Standard Deviation $0.005 00002 Passed
8.6 AA-BG Baseline Nolse with Arsenle
i) Ensures that does nat produce excessive noise at a low
wavelength.
Parameter Specification Results Pass/Fall
Standard Deviation [£0.005 00014 Passed
8.7 Flame Sensithvity
Desaription: Instrument Sensitivity checked against Copper standard.
Standard Copper ] Pass{Fall
5 m/L Sensitivity 5§ Neb {f applicable) >0.250Abs, NA Not Applicable
2 mg/L Sersitivity HS Neb {if applicable) 20.250 Abs. 03467 | Passed
10. Review:
#] Review with the customer PM work performed.
] Review with th routine
ﬂ Discuss recommended customer supplied materials to have on hand.
9 Attach PM sticker.,
| PiAAcle 500F Preventive Matntenance Report (PM) Poge 6 of 7 |

wneh3lamugu

Additional Comments

Addltional Comments Regarding the PM

Review
™ chedks and if tests for have
been compieted.
This PinAAde S00F Passes Bl Fatis C1 the preventive
Review of Preventiva Maintenance:
Date:
M 26-un-2023
Authorized Customer Representative: Date:
S ﬁfldﬁ 26-lun-2023
{DO-MMA i |
| PinAAde S00F Prevetive Maintenance Report (FM) Pagz7of 7 |
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIEMENT CALIBRATION AND TESTING SERVICES
5344 FATTANAKARN KDAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL D27I7-3000-29  FAX. 027195484

Certificate of Calibration

NGNS
CALSRATION 5000

CertMo.: 23CH523
Prge.: t1of3

)
Cert.No.:  23CHS523
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument < -

Instrument Serial No. 13 No. Cert. No. Due Dats
1) Document Procass Calibrator 54030048 130RC116 2262769 24 Aug 2023
2) Ref. Standard Thermameter 4082054 110RC044 2211308 27 Oct 2023

This certification is traceable to the Intomational System of Unit maintained at-
- Tracesble to Naticnal Institste of Metrology (Thailand), NIMT

2. Certified Reference Malerials : The measurement resulls ars traceatle to S through CFA chem Lid.,
ANSI-ASQ National Azcreditation Board, Accredited No. AR-1835

Equipment : PH Metar

Manufacturer : Horibe

Model : LAQUA-PH210

Serial No. : HASMDO47

1D No.: UAE.EFM.005/2563(EFM.pH.05/83)

Condition As-Recelved: Usad llem

Recalved Date © 26 April 2023

Callbration Date : 27 Apirll 2023

Reference : 2304-0707WSC-1

Submitted by : United Analysl end Engineering Consulant Co. Ltd.

3 Sol Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhsnong, Bangkok 10260
Ambient Temperature : (25 £ 25) *C
Relativa Humidity : (50 = 15) %
Calibration Procadure : In - hause method :
- CP-CHS by direct measurement with landard
voltage calibrator and direct measurement with
certified refersnce material (CRM)
- CP-CHB by comparizon with standard thermometer

Callbrated by : ‘Warzkom Lemgaglrakul

Approved by : ok, .

Appraoved Signatory
(./) Malee Bulkruea
( )Salthip Meangmai
( )Warakorn Lerngagirekul
Issue Date : © May 2023
The Uncertalnties are for a of app! 95%
i may oot ian in ll, Except withihe s writien
Approval of the 2 ices 1: Equiproant i

wneaslyeavny

Buffar Solution Manufacturar Lotho.
pH 4.008 CPA cham 853832
pH 8.987 CPA cham 826589 08 July 2023
pH 10.010 CPA chem 893835 28 Dac 2023

3. This cerlificate ts valid only to the item callbrated on date and place of calibration.

Calibration_Results
Function : mV Measurement

curve by Fluke &t pH (4,7)7,10)
Nominal | Standard Uncertainty of Coverags
Unlt Undsr Value Voltage Actual Reading Measurement factor
Input
pH mv my pH = {&mV) i K

PH Meter 4,00 177.48 1772 4.01 0.058 2.00
S/N.; HASMOO47 |  7.00 0.00 0.0 7.01 0,058 200

7.00 0.00 0.0 7.01 0.058 2.00

10.00 -177.48 -177.3 10.01 0.058 200 |

Yok .

wonestienuny

CerLNo.: 23CH523

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 1 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD 501 1%, SUANLUANG, SUARLUANG RANGKOK 10250

Page.: 30f3
Calibration Results
Function : pH Measurement
thres buffers standard curve by using buffor nominal pH (4,747,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reeding Reading | pH factor
{mv) | (2) 1 __&_ ]
pH Electrode 4.008 401 180.7 0.0079 2.00
SIN.: Q92MD181 6.987 6.99 6.3 a0 2.00
6.887 7.00 6.0 0.011 2.00
10.010 10.01 -169.7 0.0086 2.00

Function : Temperature Measurement
(*) Withaut agjustment

Thig was with T Probe;

- Model @ 2652-10D :

- Sarial No. : ) QI2MO181

Dimengion of probe;

- Length : 103 mm

- Dismster : 18 mm

- Depth © 20 mm

C vuct Error Uncertainty of | Coverage
Polnt Temperatune Reading measurement factor
(°c) {°c} =¢) 1°cy (£°C) k
250 25.002 25,0 -0.002 0.13 2,00
30.0 30.002 300 -0.002 0.13 2,00
_35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUIC* = Unit Under Calibration

The reported uncersinty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing s level of corfidence of approximately 85 %.

-olo-

Wals, .
wnanslmunu

TEL.0-2717-3000.79  FAX.02719-9484

Cert.No.: 23CH1148

Certificate of Calibration Page: 1 012
Equipment : Turbidity Meter
Manufacturer : Cakton
Mode! : T100IR
Seriat No, : 1120501017
ID. No. : UAE.WAT.056/2563
Condition As-Recelved: Used ltem
Received Date : 13 September 2023

Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humldlty :
Calibration Pracedure :

Calibrated by :

Approved by :

( ) Saithip Meangmal
{ vJWarakom Lemgagtraiul
( ) Ponpan Paipim

Issue Date *

14 September 2023
2309-0458DSC-1

United Analyst end Engineering Consultant Co.,Ltd.
3 Sof Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

25 + 25) °C

(50 2 20)%

In - house methed : CP-CH11

based on direct maasurament by

using Formazin slendard solution

Walslak Sirithean

Yorear,

Approved Signatory

15 September 2023

The inties are for 2

fidence p of 95%.

Ths certificase may mt bt reproduved achew that i full, excepa with the poox written

approval of ibe head of Callbration knd et Euiment Se:vcen

wnmslamuny

A 0011853




¥
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) & E
coR v ALIBRATION AN TEST. % 5
Cert.No.: 23CH1 148 5343 PATTANAKARN ROAD SO 18, SUANLUANG. SUANLLANG BANGKOK 16250 @g HAC-MALTISITS
Plﬂﬁ 1 20f2 TEL.B-2707-3K0-29  FAX.N-2715.04M CALMIRATION 3004
Condition of this calibration result
Cert.No.: 23MM112
1. Reference Standard Instruments : Page.: 1af3
This certification s traceable to the Intemational System of unit {S1 unit) through:- 0] * .
- Technology Promotion Association (Thailand-Japan). Certlﬁcate Of Callbratlon
Instruments Serial No. D No, Certificate No. Due date Equipment : el e
1) Therme-Hygrograph 1103328 130EC010 23C1361 13 June 2024 Manufacturer ; Mettier Toledo
2) Electronic Balance 1124013382 140RCOD6 23MM18 20 Feb 2024
Model : XSR205
2. Standard Material : The Formazin has been imetric from
Serial No. : C€008071872
Materiat Manufacturer Lot No. Assay 1D No. UAE.WAQ.012/2563
1) Hexamethylenetetramine HIMEDIA 00004933947 99.66%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40% Submitted by : Unlted Analyst and Engineering Consulant Co.,Ltd.
o . : .l 3 Soi Udomsuk 41, Sukhumvit Road,
3. This certificate (s valid only 1o the ilem calibrated on date and place of calibration, Rangchak, Phakhanona,
Bangkok 10260
Calibration resull
Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU Lacation : Balance Room
Turbldity Mater Sarial Number : 1120501017 Received order : 26 April 2023
Standard UUC* Reading Uncertainty of | Coverage Caflbyation Dnte ; 26 Apri 2023
Ambient Temperatura : 15 Clo4D C
Formazine suspension Measurement Factor Relative Humidity : 30 % to 80 %
(NTU) (NTU) (* ) * Gatibrated by : Man Psttanapongpaiboon
0 0.00 0.0067 2.00
20 203 039 200 Approved by : L
Approved Signatory
100 101 0.76 2.00 { }Pomihispa Tameyakul
400 401 1.5 2,05 () Malee Butkruea
Suwit Imjai
800 800 i 21 223 W i
‘ Issue Date : 2 May 2023
Remark - UUC* = Unit Under Calibration . =y
= NTU = Nephelometric Turbidity Unlts
The reportad uncerainty of measurement was based on a standard uncertainty multiplied by a coverage . )
factor k, providing a level of confidence of approximatoly 95 %. (e Uncestalngles are for 2 canfidence ofupp il
-c00- i e [ pror waktien
Approval of the Fead of Corpomme Servives 3 : Equiginent Calibraticn and Tering Sesviees. .
wonaslumuny
) |
ansnslasaulekon. e
al179917 ‘
Equipment : Electronic Balance CertNo.: 23MM112 Equipment : Electronlc Balance Cert.No.: 23MM112
Condition As-Received :  Usad ltem Page: 2 of 3 Conditlon As-Ruceived :  Used ltem Page: 3of
Referencs : 2304-04590C-1 Refarence : 2304-04590C-1
Procedure used :- Result of callbration o pellsogPe
Calibration were using In-house CP-0BOI o direct 2. Effect of off center loading ¥ T LS
measuremant method egeinst standard welght. A mass of 100 g was placed to various position on the pan. L 2 < : [o](0]
Condition of this result of calibration The weighing machine meading enor cbtained is given In the table Froat Fonl -5
1. Reference standard instruments:- Maximum difference between
Ingtruments Madel Serlal No. 1D No. Test report No. Due date Posltlon1  Position 2 Position 3 Position 4 Positlon § off-centsr and central loading
1) Slandard Weight Sct (E2) 15884 24053 TORCOD7 MM-0010-22 20 Jan 2024 (9} (9) (9 (9) (g) (g}
2. This certificate is valid anly to the item calibrated on date end place of calibration, -0.0001 -0.0001 ©0.0000 -0.0001 -0.0001 0.0001
:. I::s reslfll of @Ilbraﬁnn vf:as mads on mqu&slgd at the p?int specified by customer. 3. Daparture from nominsl value
5. carfction  rcael 1 B matons Sy o NN - a e
- ceable to the Intemational m of Unit. i
Applled Welght Readin: Corraction Uncertalni actor
; Resultof callbration () Without (*) After Adj by Intemal Calibrati (g} ﬁﬂ (9) r;i_mn)m %
Range capaclty : 0 g w0 8 ¢ Resolution 0.00001 g Unload 0.00000 0.00000 0.014 213
Betore Ad . 88 © 20 g Resolulon 00001 9 005 0.05001 -0.00001 0015 200
efore AdJustment : 0.1 0.70001 -0.00001 0.015 209
Aoplied Welaht Balance Measurement Coverage 1 1.00001 -0.00001 0.018 204
ppi e( gig| Reading Correction Uncartainty Factor 5 5.00003 -0.00003 0.028 200
a% ) (g} {a) {¥mg) (k) 20 20.00006 -0.00008 0.045 2,00
= ?0.00005 -0.00005 0.15 2.00 50 50.00008 -0.00006 0.080 2.00
69,9999 +0.0001 0.29 2.00 80 B0.00004 -0.00004 0.15 200
After Adjustment :
100 100.0000 0.0000 0.16 200
1. Determination of the standard deviation of welghi hine (n=10) 150 150.0000 0.0000 ©.20 200
Applied Welght Stenderd Deviation Y L 200 200.0000 0.0000 0.28 200
{9) of Reading (g ) ia
a0 0.000007 i i
200 The reported uncertainty of measurement was based on a standard uncenainty multipliad by a coverage
0.00000 factor k , providing a level of confidence of approximately 95 %.
-ofio-
.
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TECENOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 2: EQUIFMENT CALUSKATION AND TESTING SFRVICES %7220
5] PATTANAK ARN ROAD $01 18, SUARLUANG, SUANLUANG BANGKOK 10250 i

[
TELAZT1-3000-29 FAX. 2719084 CALBRXTION $e08

Cert.No.: 23MM113

Page: 10l 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Metller Tolado
Mode! ; XSR20%
Serlal No. : €210685394
1D No. : UAE.WAD.010/2565
Submitted by : United Anslyst and Englnesring Consulant Co. Lid.

3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phakhanong,

Bangkak 10260
Location : Balance Room
Recelved order : 26 April 2023
Calibration Date : 28 April 2023
Amblent Temperature : 16°C 040 °C
Relative Humidity : 30 % 1o 90 %
Calibrated by ; Man Pattanapangpatboon
Approved by : — 4’
Approved Signatory
( ) Pornthippa Tameyaku!
{ ) Mates Butkruea
{,/") Suwit imjai
lssue Date @ 2 May 2022
The U ies are for n probability of i 95%

“Ttia certif.ate muay 0% be refmdLoed ntber than ke full, excegt watl e gt wiflien
Apprsal o7 thi bead of Corparsle Services . Euipraeat Colibeation bed Tevling Soredes 1 3

LV ]

Equipment : Elecironic Balancs Cert.No.: 23MM113
Condition As-Recelved :  Used lsm Page: 2of 3
Referance : 2304-04580C-2
Procedura used :-

Calibration wera conducted using in-house calibrati CP-OBO1 ling to direct

messurement method against elandard weight.
Condltion of this result of calihration
1. Reference standerd instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Sat (E2) 16884 24053 70RCO07 MM-0D10-22 20 Jan 2024

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

5. This cartificatian is traceeble W the Inlemational Sysiem of Unit.

Result of callbration~( } Withoul {*)After by Intemal C:
Range capacity : D g to 81 g Resolution 000001 g.
B1 g to 220 g Resclution 0.0001 ]
Bafors Adjustment :
Balance Measurement Coverage
Appliad Walght Reading Comraction Uncertainty Factor
(e) (g) (9) (tmg) (k)
80 79.98882 +0.00008 0.15 2.00
200 199.9995 +D.0005 0.29 2.00
After Adjustment :
1, Detarmination of the standard deviation of weighing machine {n=10}
Applied Welght Standard Devlation
{g} of Reading{g)
80 0.c00C07
200 0.00004

mnm-s'l.:igyﬂl

Equipment : Electronic Balence Cert.No.: 23MM113
CondHion As-Received :  Used ltem Paga: 30i3
Refarence : 2304-04580C-2 Y
Result of caflbration

2. Effact of off center loading

A maess of 100 g was placed to various pesilion on the pan.

The welghing machine reading emmor oblained is given in the table Frow ——  Fos Tom
Maximum difference batwean
Position 1 Position 2 Position 3 Posltion 4 Position § off-center and central loading
(9} (9] {8) (9) (g) ta)
-0.0004 -0.0001 0.0000 -0.0001 -0.000% 0.0001
3. Departure from nominal value
Balance Measurament Coverage
Applied Welght Reading Comection Uncertainty Factor

(g) (a9} (9) (tmg) (k)

Unload 0.00000 0.00000 a.a14 21

0.05 0.04999 +0.00001 0.015 2.09

01 0.09992 +0.00001 0.015 207

1 1.00000 0.00000 0.018 2.04

5 5.00000 0.00000 0.026 260

20 20.00002 -0.00002 0.045 2.00

50 §0.00002 -0.00002 0.080 2.00

80 80.00002 -0.00002 0,15 200

100 100.0000 0.0000 0.17 2.00

150 150.0000 0.0000 029 2,00

200 1929999 +0.0001 0.29 2.00

The reported uncertainty of measurement was based on a stenderd uncertainty multiplied by & coverage
factor # , providing a leve! of confidence of approximately 95 %.

=olo- b

mnﬁ-ﬁ‘hiw :

Py,
S,

TECHNOLOGY PROMOTION ASSOCIATION (TIAILAND-JAPAN)
CORFORATE SERY ICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICFS
5434 PATLANAKARN 3AD DI 14_SUANLUANG.SUAKLUANG BAYGROK 11250 e
TELG-2T(T30003 FAY 027180454 GALIBRATION 03

Cert. No.: 23TM249

Page: 103
Certificate of Calibration
Equipment : BOD Incubstor
Manufacturer : Arco
Model : uc4-1320
Serial No. : 13URC48013201
ID No.: UAE.WAQ.015/2561
Submitted by : United Analys! and Engineering Consultant Co.,Ltd.

3 Soi Udemsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,
Bangkok 10260

Logation : Lab Floor 2

Received Order : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : (26110)°C

Relative Humidity : (50£30)%

Calibrated by : Preacha Hiahib

Approved by : M .
Approved Signalory

{ ) Pomthippa Tameyakul
{/) Malee Bulkruea

() Suwit Imjai
Issue Date : 24 February 2023
The Uneertalntics are for a confidenice | ¥ of appr 95%
:
enanslamuny

A ON51476




Equipment : BOD Incubator Cert. No.: 23TM249
Equipment : BOD Incubator Condltion As-Recelved : Used ltem Page: 3of3
Conditlon As-Racelved :  Used llem Page: 2of 3 Reference : 2302-02870C-1
Reference : 2302-02070C-1 Result of Calibration :- () Wilhou! Adjusimont
Procedure Used :- Function of UUC* : Temperature Source
Calibration were using CP-0T02 io direct Fresh alr setting : Nat Available
method with Data Acquisition which with T Detector ( RTD ). Calibration | Yuc* | uucr Temperaturs | Temperature Gverall |, inty| COVERE
The lemperature scale used was based on ITS-90. Polnt Ssiting | Reading stability uniformity Varfation | "1 cror
Condition of this result of calibration (°C) (°c) (*C) (x°C) | ("c) | (*c | £°C *
1, Reference standard Instrumant:- 20.0 20,0 193 | 032 | 057 [ 10 | ueo 2
Instrument Model Serial No, Cert. No. Due Datg Calibration ) —
1 ) Data lAunIsIlion ) 34972A MY57013711 ) ?2LM93 02 Jul 2023 Point | Position
2. This oeﬂ-:ﬁt_e iS-V8|Id only to the item ee!lh»rateld on date and Flaoe of cafibration. () | 1 | 3 | 3 I 7 5 | s | 7 - A T m”_
3. This certfication is traceable to tha Intomationa! Systam of Unit 200 | 20086 | 19916 | 20986 | 19.076 | 18675 | 19,800 | 19.837 | 10821 | 19849
Result of Callbration :- {*) Without Adjustment . -
Functien of UUGH : Temperature Source Avarage*® : The average of 30 valures in aach pnslllar,, =
Fresh air setting : Not Available during cali Temparature stablllty : One-half of the greatest of at any one sensar.
= = 5 | Finished : The of at any sensors and the measured
Temp. '("ac ) - 28 i 31 femperature at the reference localier: which are observed at the same time or at as close an observalion e as
REL.Humid. { % ) 63 | &7 possible to the pattern or hy ity within the chamber under sieady-state conditicns.
AC Supply ( Voll ) 220 | 220 | QOverzll Variation : The l?iNsrem:e af the maximum and minimum measured temperaiures throughout ebservation,
uuc* @ Unit Under Calibration
H Ref, Std, Note ; The reperted uncertainty of measurement was included slabllity and excluded uniformity .
Position : 1D No.z The reporied unceriainly of measurement was based on a standard uncartainly multiplied by a coverags
__ 1 _|2218RTD-2M faclor k, providing a level of confidence of approximately 95 %.
72» = _ 18RTD-212
B =000~
Probe Instzllation Details : Dimension of Chamber ; A
a= 10 em D= ez m S B § 'BRIT[J)-EZ
6 1 -
b= 10 om w= 12 m ——— L x
S |
218
Copacity= ~ 0.88 m° —
paciy |BRTD<2/9_]
el -
wenaslumusl o - tanasluAIuAy
a 1149512
o deancez
T
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
* ATION AND SRy
5344 PATTANAR ARN KOAD 501 15, SUANLUANG, SUARLUANG BANGKOK 10356 L~ T . Equipment: Hot Air Ovan Cart. No.: 23TMa73
TEL, 0-2713-3000-29 FAX. 0-7719.5484 CAUBRATICH 0001 ; Condition As-Received :  Used ltem Pone: 2008
4 Referance 2304-01560C-1
Cert. No.: 23TM373 Procedure Used := )
Page: 10of3 (- Calibration were using calibrati CP-0OT02 to diract
0 3 1 ., mathod with Data isition which with Detector ( RTD ) and
Certificate of Calibration K oot e

Equipment : Het Air Qven

Manufacturer : Memmert

Model : UF §5

Serial No. : B212,0411

i0No.: UAE.WAQ.005/2556

Submitted by : Unlted Anzlyst and Engineering Consultant Co.,Ld.
3 Sl Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Locatlon : Lab Floor 2

Recelved Order : 11 April 2023

Calibration Date : 1 - 12 April 2023

Amblent Tamperature : (26x10)°%C

Relative Humidity : (S0£30)%

Calibraled by : Krisda Maloe

Approved by : Mﬂ,

Approved Signatory

( ;) Pomthippa Tameyaku!

(/ } Malee Butkruea

{ ) Suwit Imfal

Issue Date : 24 April 2023

The U arefora p of epp y 95%

d 'y
Approua) ol the head of Corperate Services 33 Equipmns Calibration and Tesung Seivices.

b i full, eaeept with ibe pr

onmTlumunu
A 0053359

P The temperaturs scale used was based on ITS-80.

./ Candition ot this resutt of calibration
.. - Reference standard instrument- L
Instrument Model Serial No. Cart. No. Dus Date
4 ) Data Acquisition 34972A MY58003411 22LM185 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibralion.
* 3. This certification is iraceabls lo the Intemational System of Unit.
s Result of Calibration - { *) Without Adjustment
** Function of UUC* : Temperature Source
“* Frash air setting : Claso i during tio ]
g TS inning | Finished
Temp. {°C ) o T
i i % P ; |REL Humld. { % ) 45 | 4
é ) AC Supply { Volt ) 221 I 220 | :
1 3 e ———
o Ref. Std. ID No.: @
H ?Hn $ Calibration Point
! oy TR ON- .0l
o ! _/ ]:oskhm: (1200 180)°C | (104}°C
e ESNETE
-~ 20RTD-22
20RTD-2/3
4
Probe Details : Di of Chamber : 5
as 50 om D= 050 m L= ;
b= 50 om = 080 m 75 |-2O0RTD-27 |
= 50 cem = 075 m 8 _| _18-201C08 | 20RTD-2/8
Capacity = 0.30 m 9 (ref.) 18-20TC-09 20RTD-2/8

Wy,
nidiliming =
a 1158261




. Temperaturs stability : One-half of ihe graalest it i of
T !

Equipment : Hot Air Oven Cert. No.: 23TM373
Condilion As-Recsived : Usad Item Page: 303
Reference 2304-01660C-1
Resulf i - (™) Without Adjustment
Function of UUC® ; Temperature Source
Fresh air setting : Close
Callbration| UUC® | UG | Temp T Overall
Point | Setting | Reading stability i Varlatlon| Factor
(') [ ¢Cc)|("c) {(£°C) ("c) {'c) k
104.0 104.0 | 104.0 0.054 0.58 095 2
1200 120.0 | 1200 0.12 0.89 15 2
80.0 180.0 | 180.0 0.42 1.5 25 2
C: {c)
Polnt Position
{°C) 1 2 3 4 5 & 7 8 9 (ref.) (£°C)
104.0 | 104.512] 104.016] 104.542] 104.407 | 103.704 | 103.729| 104.167 | 104.158 | 104.001 0.42
1200 [120.317]119.768] 120,524 120.232 119.363 119.209] 119.888 119.797] 119.735 14
180.0 | 180.878]179.818] 181.357 | 180.671]179.302] 179.139 180.230 | 180.C55) 178.960 11

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

&l any one sensar.
The of d termp al any sensors and the measured

TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)

CORPORATES £ MENT AND TESTING SERVICES % 7250NF
5354 PATTANAKARN ROAD SOI IR SGANLUANG. SLANLUANG BANGROK 10250 e

NsCTRETBITIS

TEL.0-2717-3000-20 TAX 007105454

Cert, No.: 23TM374
Page: 10of3

Certificate of Calibration

Equipment : Watar Beth

Manufacturer : Memmert

Model : WHNE 14

Serial No. 1414.1407

D No. © UAE.MIC.006/2558

‘Submitted by : United Analyst and Engineering Censuliant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvil Road,
Bengchak, Phrakhanong,
Bangkok 10260

temperature at the reference location which are observed at the same time or at as close an obscrvation ime as Location : Microbiclogy Leboratory
possible to ine the: paltemn or within the chamber under steady-state conditions.
H 3
Overall Varlation : The Difference of the maximum and minimum i Rocalved Order n A‘m.l 202
2 — Callbration Date © 11 Aprit 2023
YUE* @ Unit Under Calibration
Nole : The reparted uncertainty of inciudad stabilly and excluded uniformil Amplent Tempeatar : (29210)7C
H pal inty of measurement was includad stability and exch uniformily . Ralative Humidity : (50£30)%
‘ The reported uncertainly of measurement was based on a standard uncertainty mutltiplied by a coverage
faclor k, providing a level of confidence of approximately 85 %. Calibrated by : Krieda Malee
-000-
Approved by : .
Approved Slgnatory
( ,) Pomthippa Tameyakul
(/ J Malee Butkriea
{ ) Suwmit Imjal
Issue Date : 24 April 2023
The iesare for a p v of. imately 95%
This cea1ficate may o Be s oTd othe- than Mul!, xcept wieh the prior weigten
Appeeal of thr st of Cr-povate Servinen 8. Buuipment Calibiation a:d Teuing Ser- eo1- '
Sl enesluAIagu
Lot
wonsTlumun .
a 1158260
Equipment : Water Bath Cortl. No.: 23TM374 Equipment : Water Bath Cert. No.: 23TM374
Condition As-Received : Usad ltem Page: 30f3 Condition As-Recelved : Used ltem Page. 2of 3
Referencs : 2304-01550C-3 Refarence @ 2304-01550C-3
Result of Celibration == {*] Without Adjustment Procedure Used :-
Function of UUC* : Temperalure Source Calibration ware d using in-house [ CP-0T04 ding to direct
Calibration g Mg Avarage® d Reading (°C ) -1 measurement melhod wilth Data Acquisition which connected with Industrial Platinum Rasistance
= Thermomater { IPRT ).
point Setting Reading Position
(c) (*c) (°c) 1 1 2 T 3 ] 2 T 5 tret) (£4C) The temparature scale used was based on ITS-80.
Condition of this resull of calibration
4.5 445 44.5 44.508 44.488 44456 44.478 44483 0.15 3 -
—— | ! L l _] 1. Reference standard Instrument:-
Calibratlon [ coverage| {nstrument Mode! Serial No. Cart. No. Due Date
Uniformi Stabill b=y e bvpry gt T
point ity ™ | Factor 1 ) Data Acquisition 34972A MY59003411 251M165 2B Nov 2028
(=B} [Sd=h} (£°C) k 2. This certificate is valid only to the item cafibrated on date and place of callbration.
44.5 0.065 0031 | 2 3. This certification is traceabla Io Ihe Intemational Systam of Unit.

Average* : The averags of 30 values In each position.
ity : The i of at any sensors and the measured ismperature

at the reference location which are oiserved et the same lims or al es close an observalion tima as possibla

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

Stability : One-hal of tha greates! of &l any one probe,

pBuC* : Unit Under Calibration

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

The raported uncertainty of measurement was based on & standard uncertainty muitiplied by e
caverage factor &, providing a lavel of confidence of approximately 85 %.

-alo-

mnmi‘lﬁmﬁ%:‘

a 11RR26R

Resutt of Calibration := (*) Without Adjustment
Functlon of UUC* : Temperature Source
Heat transfer medium used = Water

Environmental AC Voltage Supply
(*C) | (%RH.) { Voit )
of % | 85 220
Finlshed of Callbration 25 56 221
Ref. 5td.
Paosition « ID No:
1 4804539-001
2 4B04538-002
3 4804539-003
4 4804535004
5ref.) 4804539-005 |

tnmlﬁmu% [

o $15R204
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) - {5

CORPORATE SERVICES 3: LTBRATION AND 5 T"@Kf
$M4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGKOK 10250 “m

Wi

TEL.0-2717-3000-29  FAX. DD7H8-0R4 ‘CALIBRATION Dogn

Cert, No.: 23TM726

Certificate of Calibration e
Equipment : Cooled Incubatar
Manufacturer : Binder
Model : KB 400 E6
Serial No.: 20200000015535
ID No. : UAE.MIC.018/2564
Submitted by ; United Analyst and Engineering Consultani Co.Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,
Bangkek 10260

Location : Microbiology Laboratory {302)
Received Order : 27 April 2023

Callbration Date : 27 April 2023

Ambient Temperature : {26x10)°C

Relative Humidity : (50£30)%

Calibrated by © Tawatchai Fama

Approved by : M

Approved Signatory
( ) Pomthippa Tameyakul
{/) Malee Butkruea
{ ) Suwit Imjai
issua Date ! 12 May 2023

The Uncertainties are for a ility of i 95%:

This cenifieate may et BE feprodiead other than o Eul, exeegn ik e geice wehticn

3+ Equipment Cal g Sers v
— mnETlieugN

{Equipment : Cooled Incubator Cerl. No.: 23TM726
¢ ‘Condition As-Received :  Used Item Page: 2af3
“Reference : 2304-04610C-1
Procedure Used :-
Calibration were using calibrati CP-0T02 iing to direct
* “methad with Data Acqisition which with Resis T Detector ( RTD ).

The temperature scale used was based on 1T7S-80.
<Candifion of this rasult of calibration
. Raference standard instrument:-
Instrument Model Serlal No. Cert, No. Due Dals
1) Data Acquisition 349727 MY57013711 22LM93 02 Jul 2023
. This certificate is valid only to tha ltem calibrated on dafe and place of calibration.
. This certlfication is traceable fo the Intemational System of Unit.
Result of Calibration :- {*} Without Adjustment

* 'Function of UUC* ; Temperature Sourca
- Fresh air selting : Close Environment during calibration
[ " J Beglaning Finished
20 19
72 82
|AC Supply (Volt) | 230 23 \
= Ref. S1d.
u | Position : 10 No.:
1 _|22-18RTD2/1
. i‘/ 2 |
Wi T T3
S 4
~—w - 5
Probe Detalls of Chember : E &
az 0 e pe o] 9(rel) | 18RTD-21
= 10 em W= 085 m
1 c= 0 cm He 1.2 m

Capacily = 7

# Equipment ; Cooled Incubator
; Condition As-Received : Used Hem
Reference ; 2304-04610C~1

esult of Calibration :- {*) Without Adjustment

unction of UUC*. Temperature Source
{Freah alr setting : Close

Cafibraflon | UUC* | UUCT T Pt Overall

Point | Setting | Reading stebllity iformi Variation| Factor

H_(C) () | (°C) (2°C) c) (c) K
ol 350 3.0 35.0 0.0090 0.16 0.21 2
“[ Getivration Measured Temperalure ( *C ) N
4. Paint Position

¢y [ + | 2 | 3 ] a | 5 | & 7 | 8 |9(el)| (z°C)
350 | 34.913 | 34.997 | 34,834 | 34.893 | $5.034 | 35.027 | 35.025 | 35035 | 34980 | 0.30

.':»‘;Averaue' : The everege of 30 values in each pasiflan.
_Temperature stabllity : One-half of the graatest of al any one sensof,
\ “Tamperature unfformity : The meximum difference of measured temperaturas at any sensors and the measured s
-‘temperature gt the reference location which are ohsarvad at the same tima or at as close en abservation time es *
i fposs\ble o the patiern or within the chamber under steady-state conditions.
, Overall Varlation ; The Difference of the meximum and minimum 5
~UUC* : Unit Undar Calibration
‘Nole : The reported uncertainty of measurement was Included stablity and excluded uniformity .

A4 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 %.

-a0o-

wnesluenie

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TRSTING SERVICES %
S14H PATFANARARN KOAD SO1 18, SUANIUANG. SUANLUANG BANGKOK 10250
TEL 02317300029 TAX. 0271103484

NEC-TRITBITOZ
cauZRATION 6308

Cert, No.: 23TM763
Page: 10of3

Certificate of Calibration

Eguipmenl : Autoclave

Manufacturer : ALP

Model : Ct-4oL

Serial No, : 808763

1D No. ; UAE MIC.026/2563

Submitted by : United Analyst and Enginaering Consuliant Co.,Ltd.

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

Bangkok 10260
Location : Microbiology Labaratery (301)
Received Qrder : 27 April 2023
Calibration Date : 27 April 2023
Amblent Temperature ; (26 x10)<C
Relative Humidity : (50£30)%
Callbrated by : Preacha Hiahib
Approved by : -
Approved Signstory
{ ;) Pomlthippa Tameyakul
(/ } Malee Butkruea
{ ) Suwit Imjai
Issue Date : 11 May 2023
The Us inties are for a confid of 95%
T shanin full, eccepn P -

Apyrcval of the beed of Carparate Sevives 32 Equipment Calibrarian e Tewing Services.

wnamslumuny
A 0053944




Equipmsnt : Autoclave Cert. No.: 23TM763

B Cert. No.: 23TM783
Condition As-Received : Used ftem

Certificate of Calibration

Egulpment : Waler Bath

Manufacturer @ Memmert

Mode! : WNE 14

Serial No. : 1421.0121

IDNo. : UAE.MIC.015/2565%

Submitted by : United Analyst and Engineering Consuftant Co.,Lid.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchek, Phrakhanong,
Bengkok 10260

Locatlon @ Microbiology Labaratory {302)

Received Order © 27 April 2023

Callbration Date @ 27 Aprit 2023

Ambiant Temperature : (26+10)°C

Relative Humldity (50+30)%

Callbrated by : Preecha Hiehib

Approved by :

Approved Signatory

(/ Pomthippa Tameyakul

{/) Malee Butkruaa

() Buwit Imjal

Issug Date : 11 May 2023

The U ties are for a P of appruxi ly 95%
- ox be regn <A full. excepe with the pries weritton

Appcunal of the head of Cuvprre Sevces 3 : Bquipmens Calibaation and Testing Sermces.

o tnms‘lu'muqu

A marmaac

measurement mathod with Dala Acquisiion which connected with Induelrial Platinum Resistance
Thermometer { IPRT ).
The temparature scale used was based on ITS-90.
Condition of this resutt of calibration
1. Referance standard Instrument

Instrument Model Serial No. Cert. No, Due Date
1) Data Acquisilion 34872A MY59003411 221.M185 26 Nov 2023

2. This cartificate is valid only to the item calibrated en date and place af calibration.
3. This certification is traceable to the Intemational System of Unil.
Resuft of Callbration := (*) Without Adjustment

Function of UUC* ¢ Tempersture Source
Heat transfor medium used : Water
Environmental AC Voltage Supply
("C) | (%RH.) (Volt)
B of Gallbrati B &9 220
Finished of Calibration 22 73 221
Pasition : Ret. Std
ID Ne..
1
2
3
4 4804539-004
5(ref.) 4804538-005

TFront

mmm'lu‘mﬁ%'

Condition As-Received :  Used ltem Page: 20f3 Page: 3of 3
Refarence : 2304-04610C-2 Reference : 2304-04810C-2
Procedure Used i- Result of Callbration:= (™) Without Adjustment
C ion were using in-house calibration procedure CP-OT03 rding to direct Function of UUC* : Temperature Source
measurement method with Data tion which d with Th Type T [s] i Set: = 1150 °C
The temperature scale used was based ¢n ITS-90, Sterifization pariod = 15 minute
Conditign of this result of calibration uuc* uuc* Average* Pressure Coverage
1. Reference standard instrument:- Setting l Reading | Positlon | Standard Reading Stablitty Reading Uneertainty Factor
Instrument Model Serlal No. Cert. No. Due Date (‘c) (c) (*c) (2C)| (MPa) (£°C) P
1) Dala Acquisition 32972A MY59003411 22LM1B5 26 Nov 2023 1 115.213
2. This cerlificate is valid oy to the item caiibrated an dete and placa of calibration. 4150 115.0 2 115.168 .22 008 0.75 2
3. This certification is traceable to the intemational System of Unit. 3 115.260 |
4. Tnls resutt of calibration covers laboratory autoclaves for the sterilization of goods and material which = = st - 1210 °C
could be infected with organisms cetegorized as Hazard Group 1,2and 3™ N N
(= ization of to hazerd and ries of sacond edilion, 1990 ) paried= 30 __-minyle . ==
It doss not covar auloclaves for use with matertal Infect with organisms in Hazard Group 4, for which UUF‘ e Average’ Stabitity P"“_"" Uncertainty| Coverngs
complate ) o o of Infected s {0 be esseatial. Setting | Reading | Posktion Shndlr:i Reading Reading . Factor
This result of calibration doss rat spply lo sterilizers or disinfectors used for medical, dental, pharmaceutical ('c) (°c) {‘c) (#°C)| (MPa) | (£°C) k
or valerinary purposes which ars direciry concermed with patient care, or those used for fabrice subjected to 1 Eim i
sterilization which are required to be dry at the end of cycle. 1210 1210 2 121.224 bi2g B 0.75 2 J
- Resultof Calibration = (* ) Without Adjustment — £ Jot2ed
Function of UUC* : Temperature Source
Average* : The average of 30 values in esch position.
Enviranmental Stability : One-half of Ihe greatest i of d al any one probe. 1
(%RH.)| (Vott) YUC” : Unil Under Calibration
.. 80 | _2223 Note : The reported uncartainty of measurement was included stability and excluded uniformity .
8
S h Tha reporied uncertainty of measurement was based on @ standard uncertainty multiplled by a
Description R"I::;d coverage factor k, providing a level of confidence of approximalely 85 %.
Center of chamber_ oo
Temperature sensar
"~ |Exhaust port
Wah, . Mol -
v v
wnarslamungy enslumugy
a 1159968 a 1158967
TECHANOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATESERVICES 3 EQUIPMEN CALIBRATION AND TESTING SFRVICFS % @s’
344 PATTANAKARN ROAD 501 4. SUANLUANG, SUANLUANG BANGKOK 16350 ot |yt
TCL.OAT7-300029 FAX.D 2719 2454 camuaron Equipment : Water Bath Cert. No.: 23TM784
Condltion As-Recelved : Used ltem Paga: 20f3
Cert. No.: 23TM784 ::';'f,: Gt - 2304-04610G-9
Paga: 1of3 Calibration were using in-house CP-OTO4 fo direct




. - .
. Equipment : Water Bath Cort. No.: 23TM784
' Condition As-Received : Used Hem Fage: 303

. Reference ; 2304-04810C-3
Result of Calibration = {* ) Without Adjustment
Function of UUC* : Temperature Source

Calibration UUF' uuc Average* Standard Reading { °C ) Uncertalnty
polnt Setting Reading Posltion
(°c) (°c) ("c) 1 ] 2 [ 3 [ & [sgety]| (tc)
445 44.5 445 | 44370 | 44339 | 44379 | 444138 | 44372 015 |
Catibration Tcaverage|
point Unifarmity | Stabllity Facter
{c) (C) k
4.5 0.087 2

", Average* : The averags of 30 values in cach position.
I : The diffe
f " at the reference location which are observed &l the same time or at as close an cbservalion time as possible
“to the pattem or within the chamber under steady-stale conditions.
: Stability : One-half of the grestest diffe of at any one praba.
_ BUG* : Unit Under Calibralion

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied bya
; coverage factor k, providing a leval of confidence of epproximately 85 %.
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at any sensors and lhe measured tempereture o8

07369 530G

FOSS South East Asia
3188 Sirfnrat Bullding, 25th - 26th Floar, Unit No, 3388/90,
Aama IV Road, Klongton , Klorgtory, Dangkok, Thailand 30110

Customer Service Report [ Reportno: | 7824 ]
o] 13/0)/202)
~ Udowiel, Py firk
[ omomen ] VAL [ Address: |
[rstrument: | [£T29° [Gemi | 91 390524
Hours Travel To Customer Labour Travel From Customer
st | O¥Re T oy 10707 " ] The
Finish \© .00 ! 1500 - -
[ ob Type:
Application Special Standard
Normal x Courtesy Visit installation Training
Distribistor PIIA Ontoarding Quote | In House
Intemal R Wartanty t Resalr | M 3
Oigital Service x Sales Support % Remate | : Other
[__Po/auote bumbar.___| ]
[_Pwatype T | Contractno. | |
Detalls of Wark / Test Condition / Stmtus
- Vo= Tof mogiter P Ok
~ PRI T IO A D 13 M th A ST | en bl E
= W o Silen Wead v gileh waad oo ol |
.
- LShevan T TP wTzes ok
~ 3 uee Albali 30 WAl = 28w ¥ Somi or
T Tt Tht L)
- Tlene ¢ o,low Ficniey = 9.0 7 1 ox
Instrument Ready for Use é'_ Not OK | =T
Pant No; Batch Description qat
luoo: [T resy M. it KT 000G
i
I
1 onfirm this repart Is accurate and complet
Stgned FOSS l "fc—r""" /St | Signed Custamer i
Name [ =fhwn 7 Samwir | Nama
[ Would you be wiling ta participate in a brief survey in order to tell us how we performed? | ]
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Foundatior: for indusimal Development tanona! Food Insmute
it sl ey Food Inckeiia Laboratory Senice Cerler

Verification Certificate

Certificate Na.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: - 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Fagelof4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2302413
Operation No.; 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by  mr.nuttapol Niyomchat Approved by /%”
Speciafist ( MrSheraphat Tuanfit )

Manager, Division of Calibration Laboratary

Date of Issue: 10 April 2023 Respansibla for the Technical Management Tesm

Th far 95 %.

“This Certificate Is issued In accordance with the conditions of acoreditation granted by the Thal Laboratory Accreditation scheme which

has assessad the measurement capabllity of the lsboretory and Its traceability to recognized national standards and to the units of
realized at the national standards leboratory. This certificate may not be reproduced other than in full

except with the prior written approval of the Natiora! Food [nstitute,

FeCS-009 Revislon: 01 Date: 20-04-65

FEA NS WS TG G aaNITUa RS
l l l ALEUSMERaCLAUBINSgeaTMNSsSUaTMS
et Fourdarion for Incus'risl Cevelopment Naronal Food nstute
i o sty FOOd IndLetrial Laboratory Service Certer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Madel: 2520 Serial No.; 91794469

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

Date of Callbration; 30-31 March 2023 Pagezof 4
Location: Labaratory Room, NATIONAL FOOD INSTITUTE
Environment Condition: Amblent Temperature { 25 = 3 ) °¢
Relative Humidity (55 % 15) %
Line Voltage { 220 % 10 ) Voit
Conditi !

of
1. This Instrument was calibrated by Insert standard thermocuples type R Into its heating block digestion and
compared to tamperature obtained from reference standards thermometer at callbrated point.
- The temperature scale used was based on ITS - 80 .
- All data show below were final values and the Inttial data may be obtained upon request.
2. Reference Standard Instument ;

Instrument Model SerialNo. | Certificate No.| _Due Date Through
Digital Thermometer | 34570A | MYasodsmafuvasisaasy N.M. Technical
with Thermocouple | TypeR | voasoisos sommsoram | 1200 | S-May-2023 | ot DR

3. This certificate ts traceable to Intemational system of units (51 Units),

4. This certificate was certified only for the Instrument we czlibrated.

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

UUC™ Description
Timeof Record - Hour 30 Minute At 380 ¢
7.Resulcof Calloraton ¢~ [ X Wehout adjustment || Afer adjustment

F-C5-009 Revision: 01 Date: 20-04-65
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Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLCCK DIGESTION
Model: 2520 Sesial No.: 91794469

Resolution: 1 o9 IDNo. UAE.WAS.011/2560
Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Pope 3004

Calibration point: | °c
Calibration result:

Reporting of Temperature
UUC* Setti UUC* Readin standard | Uncertal
Block No. o ng | 0 9 | Stabllity (7€) | 1 qmamater (°€) (t,c)'“"
1 380 [ 380 096 377.7% 21
2 380 380 0.40 7.8 21
3 380 380 1.18 37782 21
[ 380 380 044 37719 16
5 380 360 0.11 37730 16
6 380 380 0.14 377.90 16
7 380 380 117 373.85 21
8 380 380 033 376.96 2.1
o 380 380 014 374.18 21
10 380 360 0.56 37856 20
i1 380 380 1.04 378.34 20
12 380 380 035 378.06 20
13 380 380 0.48 377.05 16
4 380 380 0.38 375.9 16
15 380 380 0.50 377.48 16
16 380 380 0.48 378.33 17
17 380 380 0.71 377.60 17
18 380 380 035 376.77 17
19 380 380 08 37706 1R
L) L] B [N TS ]
Nete:

-UUC* = Unit Under Calibration
-Immersion depth of standard thermometer in kube level high of sand Is equal heater piate of UUC.
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,

for at teast hatf an hour after reaching steady state.

F-CS4009 Reviston; 01 Date: 20-04-65

San. U
. Fourdaton {or hdusiial Deveopment Malional Fowd stiv @
o eaey Food nausiral Laborainy Servee Center

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Hodel: 2520 Serial No.: 91794469

Resolution; 1 °c ID No.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of € 30-31 March 2023 Papesof4
Callbration polnt: 380 °C
Calibration result: Continued

Figure 1, Location of Reference Standard and Block Diagram of Digesticn Unlt

-WUC* = Unit Under Calibration
depth of standard (n tube level high of sand fs equal heater plate of UUC.
- Stability = Cne-half of the greatest maximum difference of measured temparatures 2t one sensos,
for at least half an hour after reaching steady state.

The report uncertainty of measurement was based on sandard uncertainty muttiplied by coverage factor k= 2,
providing a level of confidence of approximately 95 %.

F-C5-009 Revision; 01 Date: 200465
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Calibration Certificate
Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Sol Udomsuk #31, Sukhumvit Road,
Bangchack, Prakhanong, Bangkoi 10260
Pageiofd
q Balance
Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2303074
Operation No.: 2303074-001
Date of Receipt: 6 May 1023

Date of Calibration: 26 May 2023

Calibrated by  wmrpheruphat Tusnjit Approved by W
Scientist ( Mins porm ghkarnkit )

Vice Presidant, Department of Laboratory Sarvices
Date of Issue: 29 May 2023 for the Technical Team

The are fora of 95%

This Certificate is issued in sccordance with the condiions of secreditation granted by the Thal Laboratory Acreditation Scheme
whith has asseesed tha measurement capabillty of the laboratory and fits traceability to recognized national standards and to the
ks of measurement realized at the comesponding national standards faboratory. This certificate may not be reproduced other
than in full excapt with the prior written approval of the National Food Institute.

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

Certiflcate No.: 2303074-001-01

Equipment: Bectronic Balance Manufacturen  METTLER TOLEDO
Hodel: ARNAS/FACT Recolution:  0.0001 ¢
Serial Noa 1125361010 ID No.t LAE.WAS.002/2552
Capachtys 220 9

Date of Calibration: 26 Hir 2023 Poge20fd

Amblent 237 & 01 'C Retvehumidty: 51 = 22 %
Place of Calibration: Room 108 Balance Room, UNITED ANALYST AND ENGIREERING CONSULTANT 20.ATD.
of

1. Caidbration Method: NFT Method W-MA-DO1  In-House Mettod based en KAS Lab 143 2019

‘Stancland Weight Class B2 1mg to 2009 BS05E67572 TS M23040535 4 Aped 2024
Instrument Model Serial No,  Calibmted By Cemtificate No, Due Date
Thermo-Hypm Meter 608-H1 NFLBTHOIN2)  Qually Reborn QRz-0L 21 Febuzry 2024
3. Thi cerdficaion Is traceable to SI UNTT

4 fy for the lorated.

5. This resu of cablxatlon was found sorureeT as shown on date 2nd pice of caiibration oaly.

Callbeation Resufts:
1, Repeatability of Reading:

Kominal Vafe {0 ) Standard Deviation of Bescig igl
100 0,000048
20 0.000048

2. Off-Center Error:
Amassof 100 g was placed and moved t various position on pan.
The batance readmg obtsined is given in the table.

folp<]
o B
=]
1 z 3
(g yl¢ oyl g
£$9.9986 99,9995 99.9998

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

Certificata No.: 2303074-001-01
Equlpment: Electronic Balance Manufsctorers  METTLER TOLEDG
Model: AB20%-S/FACT Resolution:  0.0001 g
Serld! Noa 1129361010 ID Moz UAEWAS.002/2552
Capacity: 220 g
Date of Caithration; 25 May 2023 Payu3of3
Callbration Results:  (Continued)
Callbration Bange: 0200 g
Calibration Adjustment:  Interna! Callbration

3. Departure from Nominal Value:

Nomina) Value Standard Value Average Resding Comecton Uncertainty Coverage Factor

81 g ) L& @ (5 | L& g Ed
Uniged 0.00000 0.0000 0.0000 000088 200
001 a.01000 00160 0.0000 0,000083 200
5] 0.05000 D500 £.0000 0.000088 240
04 0.10001 0.0%9 2.0001 0.000088 200
02 0.20001 0.1999 0.0001 2.000088 200
153 050002 25000 0.0000 0000088 200
1 1.00000 10000 a.0000 0.000089 200
2 200002 20000 0.0000 0500089 200
5 5.00002 50000 0.0000 0.0000%0 200
10 1000001 25099 0,000 0.000081 200
o 20.00003 20,0000 00000 | o.ooasss 200
- 50 50.00003 459509 0.0001 D.00014 200
m 70.00006 699899 0.0002 0.00013 200
100 100.00005 999999 0,002 000016 200
] 150.00008 1499999 0.0002 0.00021 200

wn 200 01836 169.9598 0.0004 0.00028 awm |

¥ 24 /Mﬁy 2023

The reported ncertainty of maasurement was based on a standarg uncertainty multiplied by B Coverags fackor & , providing a
leve! of confidence of approximately §5 %,

F-CS-012 Revision: 02 Date: 20-04-6%
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= Certificate of Calibration
it
A TS TS
P
Equipment: incubator Certificate No.: C31231210
Model: KB 400 Issued Date: 10 June 2023
Serial No.{or ID): 20220000000301 Job No,: KSPR2308771
Manufacturer: Binder Page: 1ct 3
Condition: In Condltion Ventlation Vaive: None
Shalves(pc.}: 5
Customer: United Analyst and E; C Company Limited.
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.
Condition: 21°Cc + 07 T
Humidity: 58 %RH % 40 %RH
Vollage: 229 vac + 13 VvAC
Callbration Place: United Analyst and Engi ing Ci Ci Limited,
3 Sol Ud 41 Sukh Road, {| oy L )
Bangckak, Prakanong, Bangkok 10260 Thalland,
Calibretion By: Mr. Amomthep Phumpho
Calibration Date: 08 June 2023
The Method used: In house method, CAL-WI-18, base on TLAS-G20
Traceabllity: This certificate is traceable to the SI Units maintainad by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.

Certificate No, G10220023
A oa L
{Mr. Udon Srichana)

{Mr. Amomthep Phumpho)
Person fn charge Authorized signatory

e of e of Unlts {S1), K provides traceabilly of measurement ko
Bthir recgrized
™ 1 ] from
02 ™ Expression of Lncert ity
R be effecisd resutis 1ostan, calbented or sampled,
may The N L
S onhn ¥ DREH Toctnciogy e, Tstaie only o the fleme. o The repor
i hvsmers wung i
e i i :
2533 Sukunk Rowd, Bamgehak, Phakhanong, Banghok 10200
i enaslamug

Delivering Growth - In Aska and Beyond. CALFM-C31-10: 12 Bop 2022
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€= DKSH

Certificate No.: ©31231210 Page: 20f 3

H
b i)
TR
D
W
Standard Installaion Locations
Volume (Callbration Zone)= 188 (Liters)
Insida chamber: W= B5 (cm) D= 48 (cm) H= 127 (cm)
Standard Locetions (#1, #2, #3, #4): w=7 {cm) d=5 (cm) h= 15 (cm)
Standard Locations (¥5, #5, #7, w8): w= 7 {cm} d=§ (cm) h= 15 {om)
#9: Geometric center of the chamber
Posilion of Std # # #3 L2} #5 | #5 ] #7 | 4B | #9
Channet of Logger 1 2 3 4 5 8 7 8 9

Definitions
Indicating Temperaturs: The average reading of Indicating device which forms the Infegral part of the enclosure.

Moasured Temperatuze. The average reading of standerds &t any positions or focation.
bstwesn of any probes and the

The difference
measured tempersture &l the referance location which are observed at saine time or at close cbservation time es
with the chamber et steady-state. The reference

possible the pattam or
probe fa preferably loceted in the geomatric center of the chamber,

Rsssurad SishTy. Tha ane-half of of at any one probs.
Overnl? Variafiorz The difference of maximum end minlmum time.

i Hasuyy olalall dvfin
ms:nm BRIGrNO3A comms T manmanim 10260
Pheakharery,|

EREEEEEE= enaslumun

Delivering Growth - In Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

€= DKSH

Cartificate No.: G31231210 Pege: 30of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 °C
Locatons T':f:;:‘:f;e Cortection of UUC. | Uncertalnty
¢*C) {*C) &C}
# 35.23 023 023
#2 35.14 0.14 023
L 35.13 013 028
# 3485 -0.05 0.23
# 35.08 0.08 023
#5 35.05 0.05 023
# 34.96 -0.04 023
#3 34.79 0.21 0.23
35.00 0.00 0.23
Temperature Distribution
Desired Sefling | Indicating Measured Temperature at Spreed Locations {*C) L
*c) {¢) ('C} #1 w2 R M Ws | ¥ l %7 | #8 | w9 &-cyr
35.0 35.0 350 |35.23 35,14 |35.13 | 34.85 | 35,08 | 35.05 [84.98 34.79|35.00 023 |
Chamber Characterizetion
Indiceting Massured Uniformity Measured Stability Overall Variation
'c) C} £°C) ¢'c
380 D26 0.08 048
Nota: * Maximum uncenrtainty of the each pesition
The End of Certificate
i
B Sttt e ooy, By i '
P endslunuRy

Delivering Growth - in Asia and Beyond. CALFMCHA0: 12 Sop 2022
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= Certificate of Calibration
£ ﬁmf
KSE-TISLTE 1M25
ety
Eguipment: Cooled Incubetar Certificate No.: C31231678
Model: KB 400 (ssued Date: 10 August 2023
Serial No.(or ID): 20220000022479 Job No.: WO-00002852
Manufacturer: Binder Page: 103
Condltion: New Ventilation Valve:  Nono
Shelves{pc.): 5
Customer: United Analyst and Engineering C Company Limitad.
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thaltand.
Condition: 25°C + 12 °C
Humidity: 49 %RH £ 53 %RH
Votiage: 22VAG  t 12 VAC
Calbrafion Place: United Analyst and Engineering G C Limited. ( Contral Area )
3 Soi Udomeuk 41 Sukhumvit Road,
F kok 10260 Thaitand.
Cailbrafion By: Mr. Thanalit Raksapol
Callbraiion Dafs; 07 August 2023
The Method ueed: In house method, CAL-WI-18, bass on TLAS-G20
Traceablity: This certificats is traceabls to tha 51 Units malntained by National Institute
of Metrology (NIMT), Thalland through DKSH Technology Limited.
Certificate No. C10230019
(Mr. Thanakrt Raksapol) (Mr. Udon Srichans)
Person In chargs Authorized signatory
mmuwnndmmwunmmuwm‘lwmdm—lb
™ :" Jonsi ty mitpled by he ceverage facior
2) ‘ovel of enfidor of of ty
{oum).
be miegied by om mmmwhnmmﬂ.m"m.mm
umnmwmu“mumhﬁww.
i sy cinTuTel this
DI Tachmatngy Linied

mnmswml

Dellvering Growth - in Asla and Beyond. 1.10: 12 Bop 2022

€= DKSH

Certificata No.: 31231678 Page: 2af3

Standerd Instaltation Locafions
Valume (Calforation Zone)= 193 (Liters)

inside chamber: W= 85 (cm) D= 49 (em) H= 127 (cm)
Standard Locations (#1, #2, £3, #4): we 7 (em) d= 6§ (cm) h= 15 {em)
Standard Locations (¥5, #G, #7, WB): we 7 (cm) d=§ (em) he 1§ {cm)

#9: Geomatric center of the chamber

Posttion of Std # | %4
Channel of Logger 301 | so2 | 303 | 204 | 305 | 308 | 307 | 308 | 308

]
-]
3
-]
3
-3

Definitions
Indicating Temparature: The average reading of Indicating devica which forms the intagral part of the enclosure.
Mossured Tempearaturw: The average resding of standards at any posiions or location.

Tha difference of betwaen of any probes and the

meezursd temperature at the refersncs location which are observed &l same time or atclose observation time as.
pessible to ine th pattam or with tha chamber &t steady-state, The refarance
probe is prefaratily located In the geometric canter of the chamber.

Mosscured Sty The one-half of g stany one probe.
Overall Varieorr Tha of and minfmum d tomp time.

mnmﬂunm?mu

Delivering Growth - in Asla and Beyond. 14-10: 12 Sap 2022

€& DKSH

Certficate No.:  C31231678 Page: 30f3
Calibration Resuits:
Without edjustment
Measuremeni Temperature at Spread Locations, Indicating of Unft Under Calibration: 350 'C
Locstons T:‘;f:_’;fu Comectionof UUC. | Uncertainty

C) ('C) {£°C)

# .41 0.1 oz

w0 35.04 0.04 023

" 35.08 0.08 o

" 35.13 013 0.23

s 35,02 0.02 023

[ 35.07 0.07 0.2

n 497 003 023

le 3497 003 023

# 35.10 040 [

I
Desired | Setting | Indicating Messured Temperature st Spread Locations ('C) Uncariainty
ve | o | [(me[n|[u]s|n|n|a | ey
w0 | 50 | 360 |8511|3508| 3508 | 35.13| 3502 | 35.07 | 3487 sus7 3540 023
Chanber C
Indicating Stabifty Overall Variation
{C) (C) (£°C) {C)
350 0.18 0.04 0.22
Nole: * Maximum uncartainty of the aach pasftion
‘The End of Cariificate

o s e tanm'laimag

Delivering Growth - in Asia and Beyond. +10; 12 Sep 2022

€= DKSH

Rafer to Certificats No.: CA1231678 Page: 1 of 1

Statements of conformity:
This rificat the validiiy of the ving of baved on the
results of cartificats:
The of Indicath during Bre under given messuramant and enviconmental
ond th dod B5%) within the
Tha given sglready Includes other sl effects by according to the standard
mathod, TLAS-GZ20, Therelore, those paramaters have not been assessed separsiely.
Tolerance and Decision rules:
of thy olthe device are done based on direct comparison of the rslevant
results with the and decision rule are prescrited by the customer.
Dsclslonrule: [] Cholce A Y npla Accep! Rula {w =0}, 50% PFA.

& Cholce B Non-binary ststement with guard band {w = 1 U, Pase of Fall Specific Ritk <25%
PFAi 50% PF)

Condition F <

[ CholcaC  Gustomes defined, Customers may defing srbitary mulipie of £ 1o teve spplied as

gusrdband (w=rl).

: PFA—Probablity of False Accept
(Mr. Udon Srichana)

Without adjustment
Desirod Tomperature :35.0°C  Tolstances: 0.5°C
&t Spread Locations, Indicating of Unit Under Calibration: 35.0 *C

P Measured Corvection® Guardband | Tolarance
Locations W) Conformity
[y g4} ('C} °C)
# 35.41 0.11 023 05 Pass
3 35.04 0.04 023 0.5 Pass
w3 35.08 0.03 023 0.5 Pass
e 35.13 0.13 023 05 Pass
L3 35.02 0.02 022 0.6 Pass
L 35.07 0.07 0.23 [X3 Pass
#7 34.57 0.03 023 05 Pasy
8 3497 -0.03 023 0.5 Pass
#9 35.10 0.10 023 0.5 Pass
Comaction” = Measwed Tempersiure - Datired Tempersurs
The valkdily of the statsments ity be for ofuse, of improper use.
The End of Statsments of Conformity
e

DIH

536 svupmin rernnenn e i 10240
umummmmcw
Phene: 88 20 7000 i

mnmﬂaimu Ll

Delivering Growth - In Asia and Beyond. 1-10: 42 Bop 2022




Corr_istribution & Max_Measurement Uncertaiaty

Job_Na. WO-00002682
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amnetn :

Mr, Thanakrit Raksapol
Sarvice Engineer

Delivering Growth - In Asla and Beyond.
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‘f%/l;lAR IKUL

SCIENCE

CERT.No.: HS-U012C

Harikul Science Co., Ltd.

894 Soi Ratchadanlvet 24, Pracharatbamphen,

Samsaennok, Huaikhwang, Bangkok 10310

Tel: 0-2274:2456 Fax: 0-2274-2443

Email:info€harlkulcom wwwharikul.com
Certificate of Calibration

Calibration Date : 1 Mar 23 Model : Y$15100
Submitted by : United Analyst and Englneeting Consultant Co., Ltd, SN : 118101863
3 Soi Udomsuk 41, Sukhumvil Road. Bangchak, Probe : YSH5010
Phrakhanorg, Bangkok.(Head offico} SN : 22B100125
D NO, Hd
Avg Room Temp : 20°C Air Temp ref 1 8/N_E00522
Avg Water Yemp : 20°C Barometric ref  : S/N. E00522

Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : dppl
Teshnician : Kitlipong M.
Calibration Details
Calibretion Point 100% air sat. (staws) {status)
(@20 °C, DO =9.09 mgi)
Measurement 1 {mg/l) 9.09 {PASS) -
Measurement 2 (mg/} 9.09 (PASS) -
Mgasurement 3 (mg/} 9.09 (PASS) -
Measurement 4 {mgy 9.09 (PASS)
Measurement 5 {mg/l) .08 (PASS) -
Mgasurement 6 {mg/) 9.09 (PASS) -
Measurement 7 (mg/) 9.08 (PASS) -
Maasurament B (mg/} 9.08 (PASS) -
Measurement 9 (mg/) .08 (PASS)
Mepsurcment 10 (mght) 9.00 (PASS) -
Mean Measurement 908 mgh - -
Inaccuracy 0.00 mgh - -
Overall Status (PASS)
|Manutacturer Spedification

Accuracy = +/- D.02 mgh

1) This cortificale is issund based on the result that are found 8s shown on

date and place of tes! only.

2} The calibralion procedure follawed in accordance with Harikul Sciance Co., Ltd.
3) This resuli shiilt not be used far sdvertising purpose.

Technician Signature

{Kitiipong Maskwong)

anﬂﬁﬂﬁﬁ Manaoet

[Sup) 2 Sumgritam)

Head Office

Request No. 25-66 / 0323

NOMENCLATURE : 1. Atornic Ab:

MTC ACL.No. 387/ 66

CALIBRATION CERTIFICATE

Spectrop “Agllent Technologles™

Model AA240FS, Serial No. MY13160001

2 Working standard solution "Inorganic Ventures”
Multi Analyte Custom Grade Solution, Lot No $2-MEB708640
SUBMITTED BY : United Analyst and Engineering Consultant Co,, Ltd
3 Sai Udomsukd, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verifl

of Atomic Ab

(Wi-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 meA at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 meAl at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 mgA at 324.7 nm.Cu, 0.10,0.3¢,0.50,0.70,1.00 meg/ at 248.3 nm.Fe, 020,0.50,0.70,1.00,1.50 mg/l
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 meAl at 279.5 nr.kin, 0.10,0.30,0.50,0.70,1.00 me/lat 232.0 nmuNi,
0.05,0.10,0.30,0.50,0.70 mg/l at 213.9 nm.zn

CALIBRATION DATE : 2 February 2023

REFERENCE MATERIAL : Traceable to NIST “Carlo Erba®, “PanReac AppliChem”

Cadmium Lot No. 1152457, Chromium Lot No. 1793249, Copper Batch No. TH17098A, Iron Batch No. T126087A,
Lead Lot No. 1227673, Manganese Batch Ne. T1092284, Nickel Batch No. T2701784, Zinc Batch No, T820140A
AMBIENT CONDITIONS : Temperature 22°C Relative humidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference

Material traceable to National institute of Standards and Technology { NIST } by Jhe
Laboratory. The results are attached herewith.

Calib by 1 D S

cal Chemistry

{ Mr. Danai Srithongkum )

2 AP e
( Mr. Atipat Ratana )

o
Sewlxpj Wﬁﬂmr
°
Acting Director of Analytical ! mistry Laboratory

Ref. 2015266012600366001
Issued Date : 15 February 2023

The res.its relate only 1o the items testec.zallbrated or vatue assigred.

Advertising the Repart/Certificate end publicity of Ihe results except in tull are prohitited unless wiitten pemision s chtained from the govarnoe of TISTR.

FM.BLMTC.002 Rev.d

Officeriaboratory Office
35 Ma 3 Tambon Rhlong He, Amphee fhlong Luarg, S0l 1€, Bangaaa ncuswial Estae, Sukhumeit kgsd, 196 Phahcryolin Aosd, Chatuchok, Bangkok 109C,
Crungaal Pathumthari 12120, Thatand Amphae Muany, Cf Semuiprien 10280, Thatand  Thailand ]

Tel. (66) 0 2577 5000
Fax, 66) Q 2577 9009

Eemail 2

tn E-mai:

Tel. (6610 2323 167260 o, 175, 116
Fax. (6610 2323 9165

T l,m m 225, 5217
Fi?m 0 2575 a5yz w

E-mall : sumralesgristror.th




Request No. 25-66 / 0323 1/5 MTC. ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Leval
Elernent <d Cr Cu Fe Pl Mn Ni Zn
00020 | 00000 | 00008 | 00000 | 0.0002 | 00021 | -0.0016 | -0.0022
00015 | 00006 | 00005 | 00009 [ 0.0014 | 00018 | 0002 | -G.0023
0.0014 0.0006 0.0010 | -0.0009 | 0.0015 0.0008 | -0.0004 [ 00015
00021 | -0.0008 | 00013 | -0.0010 | 0.0005 | 00005 | -0.0008 | -0.0004
00020 | 00012 | 00004 | 00003 | 00004 | 00001 | 00024 | -0.001
0.0021 | -00011 | 00011 | 00003 | 0.0006 | 0.0009 | -0.0002 | 0.0013
0.0017 | 0.0009 | 00001 | 00015 | 00010 | 0.0007 | 00001 | 0.0016
0.002¢ | -0.0012 | 0ov04 | 0.0002 | 00008 | 00005 | 00012 | 0.0019
00011 | 00002 | 00015 | 00004 | 00004 | 00008 | -0.0003 | -G.0017
00017 | 00000 | omooy | 00004 | covor | 00015 | 00009 | -0.0026
00019 | -0.0004 | 00004 | 00000 | 00006 | c0010 | -00005 | -0.0016
00086 | 00025 | 00003 | 00005 | 0.0009 | 00004 | -00013 | -0.0048
00018 | 00014 | 0001 | 00009 | -0.0006 | 00010 | -0.0004 | -£.0017
0.0019 | -00006 | 00011 | 00008 | 0.0011 00004 | -0.0003 | -0.0005
00024 | 00003 | 00005 | 00012 | 0.0002 | 00032 | 00006 | -0.0011
00023 | -00012 | 00006 | 0.0007 | 0.0002 | 00014 | -0.0012 | -0.0013
00020 | 00014 | 00009 | 00018 | 00003 | 00012 | -00012 | -0.0013
0.0010 | -0.0015 | 00002 | 00004 | 00017 | 00011 | -00018 | -0.0013
00016 | -0.0011 | 00013 | 0.0003 | 00007 | 00026 | -0.0006 | -0.0006
00001 | -0.0007 | 00009 | 0.0003 | 00008 | Q.000B | 00000 | -0.0001
Average Absorbance | 0002 | -0001 | 0001 | 0000 [ 0000 | 0001 | -0001 | 0001
Continue 2/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
o
T e resuis relate coly to the ltems testedcalibroced or value asigned, -
Advertisirg the Report/Centificate and publictty ef s ex~art o full ane peohitad uriess witen permission is obtaines froey the soverrcs of TISTR
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Request No. 25-66 / 0323
2. Precision

2/5

MTC. ACL. No. 387/ 66

Conc.
(mg)

Absorbance

Ave.| SO
Abs.

650

0.02 | 0.0085 | 0.0084

0.0090 | 0.0089 | 0.0089 | 0.0090 | 0.0086 | 0.0092

0.0080 | 0.0089 | 0.009 | 0.0003

<d | 030

0.0993 | 0.1001| 0.1007 | 0.1004 | 0.1004 | 0.0995 | 0.0957 | 0.0998

0.0999] 0.0996]0.100] 0.0005] 0.45

.70

02238 | 0.2229| 0.2244 | 0.2249 | 0.2243 | 0.2233} 0.2235] 02231

0.2251| 02200 0.224 | 0.0007 | 0.33

0,10

0.0088 | 0.0087 | 0.0094 | 0.0086 | 0.0086 | 0.0091 | 0.0099 | 0.0095

0.0076| C,6085 | 0.009| 0.0006) 7.25

< 030

0.0257 | 0.0265 | 0.0255 | 0.0270 | 0.0266 | 0.0258

00261 0.0262

0.0274 | 0.0262 [ 0.026 | 0.0006 | 2.25

0.70

00573 0.0590| 0.0580| 0.0576 | 0.0578 | 0.0572 | 0.0593 | 0.0599

0.0586| 0.054 ] 0.058 | 0.0009

0.05

0.0083 | 0.0084 | 0.0084 ] 0.0075 | 0.0086 ] 0.0086 | 0.0061

0.C080

0.0087 | 0.0092] 0.008| 0.0005| 5.45

Cu 030

0.0430 { 0.0044 0.0426| 0.0429 0.0435 | 0,0432) 0.0428 | 0.0441

0.0427| 0.0436| 0.043 | 0.0006| 141

0.70

0.0981 | 0.0992] 0.0990] 0.0997 | 0.0977 | 0.0986 | 0.0990| 0.0982

0.0988 | 0.0980 | 0.099| 0.0006 | 0.63

0.10

0.0109 00104 0.0087 | 0.0100 0.0087 | 0.0094 | 0.0102 0.0092

0.0094] 0.0100{ 0.010{ 0.0007§ 7.53

Fe 0.50

00456 | 0.0442| 0.0450 | 0.0444 | 0.0450 | 0.0455

0.0455 | 0.0441

0.0446 0.0444 | 0,045 0.0006 | 1.27

1.00 |0.0904 | 0.0901

0.0891 | 0.0876 | 0.0873] 0.0901

0.0876 | 0.0886

0.0879| 0.0901 | 0.089| 0.c012| 1.38

0.20

0.0093 | 0.0099| 0.0104| 0.0102| 0.0104

0.0109 | 0.0102 | 0.0103

0.0115] 0.0117] 0.010 | 0.0007 | 6.85

Pb 0.70

0.0394 | 0.0336 | 0.0336 0.0326 | 0.0338 | 0.0346 | 0.0336 | 0.0331

0.03¢3| 0.0350 0.034 | 0.0007 | 2.02

1.50

0.0703 | 0.0718] 0.0706 | 0.0713| 0.0698| 0.0718 | 0.0712| 0.0713

0.0715]| 0.0715 0.071 | 0.0006 | 0.90

0.05

00115 0.0130{ 0.0131

0,0127] 0.0135| 0.0136 | 0.0124 | 0.0133

0.0124] 0.0130|0.013) 0.0006 | 4.88

Mn | 030

0.0709 | 0.0700 0.0714 | 0.0704 | 0.6700{ 0.0705 | 0.0714 | 0.0698

.0694} 0.0700{ 0.070] 0.0007| 0.96

0.70

0,161 0.1633| 0.1646 | 0.1638 | 0.1646 | 0.1614| 0.1632| 0.1614

0.1636| 0.1652 0.163 | 0.0014 | 0.82

0.10

0.0113 €.0105] 0.0113| 0.0114

0.0110] 00113 0.0117 | 0.0112

00107 00117 0.011| 0.0004 | 3.45

Wi 0.50

0.0502 | 0.0517 | 0.0508 | 0.0502

0.0517| 0.0516 0.0515 | 0.0523

0.0518 0.0503 | 0.051 | 0.0007 | 1.36

1.00

0.0997 | 0.1006| 0.1006 | 0.1006 | D.0996 | 0.0998 0.1007 | 0.1000

0.1013] 0.0999| 0.100| 0.0006

0.05

0.0315 | 00309 | 0.0322| 0.0304] 0.0329| 0.0312| 0.0313{ 0.0315

0.0308] 0.0311 0.031 | 0.0007| 2.35

01705 0.1728| 0.1688] 0.1693] 0.1711

01704} 0.1704 § 0.1707

0.1708] 0.1688| 0.170| 0.0012| 0.70

0.70

03559 | 03572 0 2548 | 03560 | 0.3550 | (13530 | 0NSTR | D557

3574 | 03573 | 0356 | 0.0001 ] 0.3
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Request No. 25-66 7 0323 3/5 MTC ACL. No, 387 / &6
3. Trueness
| 3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
Etement | Standand Value of RM|  Reading Error of Ertor of L
(mg/} (mg/0 (me/) %) (mg/)
0.02002 0.021 0.001 4.90 + 0.005
o 0.30030 0.298 -0.002 077 +0.005
0.70070 0.675 -0.026 3.67 0,008
3.2 Reading on wavelength- Chromium (Cr} at 357.9 nm.
‘ Etement | Standard Value of RM| Reading | Eror of Emor of L i
(met) (mg/) mg/) %) g/l
0.1001 0.101 0.001 0.90 + 0.002 |
Cr 0.3003 0.253 -0.007 243 +0.012
0.7007 0.648 -0.053 1.52 +0.023
‘ 3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Blament | Standard Value of RM|  Reading [ Eror of Enor of Uncertainty
(mgA) (mg/) (mg) %) Gmg/)
0.050 0.046 -0.004 8.00 + 0.003
w | ome 0289 -oot1 367 0009
0.700 0.674 -0.026 3n % 0.020
Continue 4/5
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Request No. 25-66 / 0323

TTISTR

4/5

3.4 Reading on wavelength- lron (Fe) at 248.3 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of RM|  Reading Emor of Enor of Uncertalnty |
{me} (mer) {me/y 96) (me/)
0.100 0.095 -0.005 5.00 + 0,014
Fe 0.500 0.474 -0.026 520 1 0016
1,000 0.950 -0.050 5.00 + 0.029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM| Reading Error of 1t | Emor of Uncertzinty
(mg/) {mg) (mz”) %6) g/l
0200 0.207 0.007 350 =+ 0,014
| Pb 0.700 0.673 -0.027 386 + 0.030
| 1.500 L1417 -0.083 553 + 0.061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Value of RM|  Reading Eror of Ermor of [l
{rag/l) {mg} (mgA) [£5] {mg/0
[ 004995 0045 0004 791 0,005
| Mn 0.29970 0254 -0.0057 1.90 + 0.007
0.69930 0.654 -0.0053 0.76 +0.019
Continue 5/5
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Request No. 25-66 / 0323 5/5 MTC. ACL. No. 387 / 66
3.7 Reading on wavelength- Nickel (NT) at 232.0 nm.
Element| Standard Value of A| Reacing | Eror of Error of L
) (mg/) (mery o) {mg)
0.1001 0.103 0.003 290 <0013
N[ osws 0.501 0.001 vip = 0018
10010 0957 0014 1.90 +0032

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.

Element | Standard Value of RM| Reading | Emor of Error of Uncertainty
{mgn) (mgA) (mg/) %) (mg/l)
0.050 0.046 -0.004 800 . + 0013
Zn 0.300 0311 0.011 367 + 0013
0.700 0.665 -0.035 5.00 + 0,019

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

TS

which gives a level of confidence of appraximately 95%

Calibrated by 1. 505, S e APproved by...pe
(Mr. Danai Srithongkum) {MIs¥=5 3 : ng)
2......_AﬂP.g.t__...- SeniquBchr
(Mr, Atipat Ratana) Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate

The rasulls re’ o2& oniy 1 the lems tested/catibratest or value 2ssigned.
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UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

Serial No. : 17780278
Soft version : Ver 2.0.7
ROM version : Ver 2.0.1
Date : 11 July 2023

) PQMAH— he-Yonj

( Pradit M. }

PM by

Approved by

{ Pathoms. }

wAGIP conRonAiink
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§ Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakernchai:

i, Dusit, Bangkok 10300 Thailand

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

wnnasluedugu

Changwat Pathumthan 1210, Thailand Arriphoe Muang, Changwat Samutpraken 10260, Thalend  Thaland v
Tel. (66) 0 2577 9000 Tel. (68)D 2323 167280 ext. 115, 116 Tﬂmmhmu qﬂ 5225, 5217
Fax. (66)0 2577 9000 Fa. {66 D 2323 9165 7o (65} 02579 8592
Email: fstiorth e Emal: Email : sumaleegtistrorth
Inspection result Title : Preventive Maintenance RA-4500 sn:17780278
Date 17THA2023
Name : Coax Group
Memo : Calibration Curve 0-10ng
ITEM STANDARD RESULT JUDGE
Calib
1 SelfCheck 11 Heating PASS oK { [
] bLIEI0E D -
o
1.2 Cooling PASS oK b P
i
13 Leak PASS oK g P
2 %
1.4 Optical system PasS ok !
[
15 Drift PASS oK

2. Analytical curve inspection| AREA)

2.1 No Pretreatment (Low Conc.) Correlation coafficlent 1.0000 oK
(r)z 09980
3. Repeatability{AREA}
3.1 No Pretreatment 300ppb, n=5 1. 9912  ppb

2. 10148  ppb

3. 10124 ppb

4. 10234 ppb

5 10182 ppb

CV.5 5% 123% oK
4. Blank Below 1.0 {AREA) 0.2062 oK
.
nmnslumugy

123456780100
STDIne]

SID | SVOL| CVOL| DVOL| STD | AREA | MEAS | Dev
L [0 om0 | g | oM | g | Py | Note
1100000 000 5000 5000 0000  00BS3 003 -
2 |100000 0025 5000 5000 2500 3768 25045 34
3 | 100000 DOSO. 5000 5000 5000 71028 49562 < 09
4100000 007 5000 S000° 7500 10841 7473 03
5 1100000 0100.5000. 5000 10000 142203 100193 02

1 H ] 4+ 5
W I . —

| SVOL | CvOL | DvOL AREA MEAS CONC

IAME
”“I" o | mi3 | m0 | foM | fngl | gy | Mot
1 |hg 100 ppb 0050 5000 5000 71077 43561 90422
2 |hg 100 ppb 0050 5000 5000 7.2687 50742 101484
3 |hg 100 ppb 0050 5000 5000 72514 50619 101.238
4 |hg100 ppb 0050 5000 5000 73285 51168 102336
S _|hg 100 ppb Q050 5000 5000  7.29% 50962 101.524 =
| No. | NAME TRY av SD | o
Sa S A C-710 N — i
t  hg100 oph _ 5 1012208 1.246264 1.3 |

.
wnslumugu
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Title : Preventive Maintenance RA-4500 sn:17780278

Date THAR023
Name : Coax Group
Memo :Blank
SHP |
| 'SVOL|CVOL DVOL | AREA | MEAS | CONC
Mo NAVE | [ | ton | i | tote
1_|Blank 02062 00503
00¢
Seif Check -

Heat check:PASS!! ( 24,9deeC[05:00] —> 28.9degC{02:311)
Sengor check:PASS!T ( 7B~ 18= 60}

Leak check:PASS) ] (0. 17L/min)

Sig/Ref check:PASS!T (Sis:ﬂ.l’ﬂl. Ref:3.94V)

Drift check:PASS}) (-0.0027882 - -0.0032876 = 9.0004993)

ans'lu'muqu l.nan'sbimuqu

LS NPPON INSTRUMENTS CORFORATION MPPON INSTRUMENTS CORFORATION

DQE Services Co,Lid. DQE Services Co,, Lid.

DQE : 32 S Lisdpmo-Wenghin 55, Ladpra-Wanghin Rd., Ladproo, 1 adpran, Banghak 10230 DQE
Services

Services 42 5o Ladpro-Wanghin 35, Ladprac-Wanghin R, Ladprao, Ladprso, Bangkok 10230
Phone : ~66 (0)2 $38 2054, Email : dgeservieesinfo@gmail.com

Phone : +66 (012 538 2054, Email : dqeservicesinfo@gmail.com

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

Certificate No. ;. SP23-007 Page 1of5 Certificate No.:  SP23-007 Page 2 of 5

Customer :  United Analyst and Engineering Consultant Co.,Lid. (Head Office) Environment Condition : Ambient Temperature 25 £3 c

Address : 3 Soi Udomsuk 41, Suki il Road, k, Pl Bangkok 10260

Relative humidity 55 +20 %RH

Location of calibration :  Laboratory 315 Calibrution method : In-house method CP-01 Based on ASTM E275-08

Equipment:  UV-Vis Spectrophntometer

Certified Reference Materials :
Manufacturer ;  Hitachi Material Serial No, Certificate No. Due date
Model ¢ U-1900 Absobauce Standard set 25760 95935 22 Ociober 2023
Serial No.: 2021-064 Absobance Standard set 25757 55929 22 October 2023
ID No. ! UAE.WAS.006/2552 Wavelength Standsrd set 25806 95916 22 October 2023
Recelved Date: 6 January 2033 | Wavcloogth Sundard set | 25758 95915 22 October 2023

Calibration Date : € January 2023 Traceabillty . This certification is traceable to the International System of Unit maintained at National -

Issue Date : 10 January 2023 Institute of Standards and Technology (N1ST) through Starna Scientific Limited

Condition Instrument : ~ Used Spectral Band Width of UUC: 4.0 om.

Calibrated by : i ( Approved by : 52)/'5\ Ty Scan Speed of UUC: 200 novmin
|
(Mr.Tanawui Rittidach ) { Ms. Chonthicha Sangngem )
Technival Manager Quality Manager Scan Interval of UUC: 0.1 am.
" T — £ tibrudon ot
fon of UC : Pt ic  0.001 Abs,
capabil i ity bo rocgaired nations! 1o the uait Jizel gl
ds faborutory. This in full exoepwith i i DQE Services Co., Lid.

Wavelength 0.1 nm.

tenenslanIuAu wnmslueugu

FM-708-02 RO 17112021 FM-703-02 RE1 171272025
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EM708-02 Rd 141172021

DQE Serviees ConLtd. [ DQE Services Co.Lid.
DQE Services 2 S0t Ledprao-Wonghin 55, Ladproo-Weaghin A<, Ladprao, Ladpreo, Baugkok 10230 DQE Services 32 Soi Ladprao-Wanghin 55, Ledprao-Wanghin Rd., Ladpruo, Ladpruo, Bengkok 10230 AL ~
Phone : +66 (0)2 538 2054, Emait : dgeservicesinfo@ gmail.com Phone ; +66 (D)2 538 2034, Bmail : dqeservicesinfo@ygmail.com woru
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. ; SP23-007 Page 3 of 3 Certificate No. : SP23-007 Page 40f 5
Calibration Resuolts : Without adjustment Photometric Accuracy :
Wavelength CRMs Valves | UCC Reading Carrection Uncertalnty Caverage factor
Photometric Accurucy :
{nm.} 1Abs) 1AbsH {Abs} iAbs| ]
Wavelength CRMs Values UUC Rending Currection Uncertalnty Caverage faclor 0.0000 0.000 0.0000 £.0050 2.00
(nm.) {Aby) {Ahs) {Abs) (Abs) 3 Bs 0.7478 0.743 0.0048 0.0057 2.00
0.0000 0.000 0.0000 0.0028 2,00 0.0000 0.000 0.0000 0.0050 2.00
420 0.5787 0.575 0.0037 0.0031 2.00 7 0.8686 0.861 0.0076 0.0059 2.00
10490 1.044 0.0050 0.0029 200 02:0000 2000 10000 0 0
2.1300, 2181 00090 0.0080 L 3B 02912 0.291 0.0002 0.0051 200
0.0000 0.000 0.0000 0.0028 200 “0.0000 0.000 0.0000 0.0050 2.00
w0 0.5607 0.558 0.0027 0.0034 200 350 e i 0.0058 000 o
1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 200
465 0.5236 0.520 0.0036 0.0030 2.00
0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 | 0.0000 0.0028 2.00
0.5191 0318 0.0011 0.0031 2.00
346l 1.0003 L.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
| o000 0.000 0.0000 0.0028 200
590 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 2.00
20391 2.031 0.0081 0.008¢ 2.00
0.0000 0.000 0.0000 0.0028 2.00
635 0.5601 0.562 -0.0019 0.0032 2,00
1.0512 1.052 -0.0008 0.0030 200
- L] -~ L ]
1.9294 1.923 0.0064 '.Mu lﬂﬂﬂ’ﬁ‘luﬂ’)uqu
FM-T05-02 ROY 141172021 FM708402 ROL 1112021
DQE Servies Co. L. DQE Services Co.Ltd.
DQE Services Soi LadpraoWanghin 55, Ladprao-Wanghin Rd, Ladprao, Lsdprao, Bangkok 10230 . DQE Services 5ol Latpruo-Waaghin 55, Ladprmo-Wanghin Re., Ladpreo, Ldgroo, Bangkok 10230
Phone : +66 ()2 538 2084, Email : dqoscrviecsinfo@grmall.com e s Phone :+66 (0)2 538 2034, Email : dqeservicesinfo@gmail.con iy
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certificate No. : SP23-007 Page 50f5 Certificate No.:  SP23-008 Page 1of5
Wavelength Aceuracy :
CRMs Values | UUC Rending T Uncertainty Coverage favtar Customer :  United Anelyst and Engincering Consultant Co.,Ltd. (Head Office)
we nm.| (o k N N
2‘41.5’4 (ma (n::) (o‘]s’ s Address : 3 Soi Udomsuk 41, Road, B ) Bangkok 10260
21940 785 050 .18 200 Location of calibration :  Laboratory 213
288.70 288.0 070 0.18 200
33422 335 072 018 2.00 i 1 UV-Vis Spectrop
361.26 360.5 076 018 2.00
418.48 4178 0.68 0.21 2.00 Manufacturer ¢ Hitachi
446,70 4459 0.80 018 200
453,20 4525 0.70 018 200 Model:  U-2900
460.06 459.5 0.56 018 200
536.90 536.0 090 018 200 SEHE NS IR SIEE08
637.94 637.8 0.34 018 | 200 IDNo.:  UAE.WAT.0S12564
440.74 440.0 0.74 0.18 200
47222 4715 072 0.18 2.00 Recelved Date: 6 January 2023
$13.70 5130 010 018 2.00
528.72 52840 0.7z 0.18 2.00 Calibration Date : 6 January 2023
574,60 57440 0.60 018 .00
585.48 SBG 088 020 200 lssue Date ;10 January 2023
684.63 684.0 063 018 200
74027 7400 027 020 2.00 Condifn Instrumes s U
748.28 7415 0.78 018 200 . F
807.16 8065 056 018 2,00 Collorated by s —H.E__ Approved by : ‘U{ﬁ §‘7)
87970 6790 070 0.8 200 (M Tamari R ) (Ms. Chasthicka Saoguger)
Remark : ~UUC = Unit Under Callnration — Techitlaal Monager Quality Mauagor
calibeated i occurateas shown on date pnd place of calibration only.
~N/A = Not Avaiable
- The result expanded uncersalnty of messurensent U 3 staied 25 the sixndand Locemainty of mevsurement muhipliod by the coverage Gactar &, b S °:‘ 4
than in full except wit or wris the DQE Servioss 0o, 11,
which for 3 normal dis
= * Indicarns non TISI accreditsd 1 T
usotConiiens- SBNETLUAILGN ienenslimugu

FM-30802 ROI /112028




DRQE Services Co.Lud. DQE Servioes Co.Ltd.
bQE Services 32 Soi LadpraoWavghin 55, Ladprao-Wengbin Rd., Ladprao, Ladpreo, Bangkok 10230 DQE Services 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghio Rd., Ledprao, Ladprao, Bangkek 10236
Phone : +66 (0)2 538 2054, Exnail : deservicesinfo@gmail.com Phans : +66 (0)2 538 2054, Email - dqeservioesinfo@gmail.eom
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No,:  SP23-008 Page 20of 5 Certificate No. : SP23-008 Page 3 of 5
Environment Condition : Ambient T 2525 °C Calibration Results : Without adjustment
Relative humidity 5520 %RH Photometric Aceuracy @
Waveleugth CRMs Values | UUC Reading Correctlon Unecerialnty Coverage [actor
Calibration method : In-housc method CP-01 Based on ASTM E275-08
(om) (Abs) (Abs) (Abs) (Abs) 3
0.0000 0.000 0.0000 0.0028 2.00
Certified Reference Materials :
420 0.5787 0.574 0.0047 0.0031 2.00
T
Material Serial No. Certificate No. Due date 1.0450 Lo 0.0030 0.0029 200
2.1900 2.182 0.0080 0.0080 2.00
Absobance Standard set 25760 95935 22 October 2023 0.0000 0,000 0.0000 0.0028 2.00
240 0.5607 0.558 0.0027 0.0034 2.00
indard 5 2
Absobance Stas set 25757 95929 2 October 2023 1.0247 1021 0.0037 0.0035 2.00
Wavelength Standard set 25806 95916 22 Octaber 2023 21229 2114 0.0089 0.0079 200
0.0000 0.000 0.0000 0.0028 2.00
‘Waveleagth Standard set 25758 95915 22 October 2023 165 0.5236 0.520 0.0036 0.0030 2.00
0.9634 0.960 0.0034 0.0029 2.00
Traceability . This certification is traceable to the lnternational System of Unit maintained at National - 1.9763 1.969 0.0073 6.0070 200
0.0000 0.000 0.0000 0.0028 2.00
Institute of Standards and Technology (NTST) through Starna Scientific Limited
a6 05191 0.516 0.0031 0.0031 2.00
Spectral Band Width of UUC:  }.5  nm. R 0.857 E 0.0033 2.00
1.9987 1.991 0.0077 0.0084 2.00
Scan Speed of UUC: 200 nm/min 0.0000 0.000 0.0000 0.0028 2,00
590 0.5523 0.550 0.0023 0.0030 2.00
Scan Interval of CUC: 0.1 nm. 1.0809 1.078 0.0029 0.0030 2,00
2.0391 2032 0,0071 0.0080 200
STEUE S 0001 Abs. 0.0000 0.000 0.0000 0.0028 200
Wayclength 01 om & 0.5601 0.558 0.0021 0.0031 2.00
B 1.0512 1.049 0.0022 0.0030 2,00
1 1
1.9294 1.922 0.0074 &l
tenensluaugy Whinslumatifs
FM-70802 RO1 §/11,2021 EM-708-02 RUT 11372021
DQE Services Co. Lid DOE Services CoLid.
DQE Services 32 Sui Ladpuo-Wanghin 5, Ladprso-Wanghin Rd., Ladprav, Ladprac, Bangkoh 10230 PQE Services 32 Sof Ladprao-Wenghin 55, Ladpras-Wanghin Rd., Ladpreo, Ladprao, Bangkok 10230 » BN
Phone : +66 (0)2 538 2054, Emall : dgeservicesinfol@gmail.com Phone : +66 (0)2 538 2054, Emall : dqeservicesinfo@gmail.com ‘meneins s
ey frerecttery
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certifleate No, : 5P23-008 Page Sof5
Certificate No. : SP23-008 Page 40f5
Wavelength Accuracy :
Photometric Aceuracy ; CRMs Values | UUC Resding Correction Uncertaluty Covernge factor
‘Wavelength CRMs Values CUC Reading Correction Uncertainty | Coverage factor (nm.) |  (om) (nm.) (nm.) 13
fam Tty AbS) (abs) Al N 24172 2410 072 0.18 2,00
0.0000 0,000 0.0000 0.0050 2.00 21945 2758, . Ll 200
235
0.7478 0744 0.0038 0.0057 2.00 Al 2879 009 0.18 200
0.0000 0.000 0.0000 0.0050 2.00 3006 3333 Ll 0.1 200
257
0.8686 0.863 0.0056 0.0059 2.00 36093 3605 03 s 200
50000 2,000 0.0000 0.0050 200 41859 4180 059 018 2.00
313
02912 0290 0.0012 0.0051 200 S 288 . 018 200
0.0000 0,000 0.0000 0.0050 2,00 5166 30 046 giis 10
350 ’ ' ; - ' ' g !
0.6448 0.639 0.0058 0.0055 2.00 . 4585 02 o1e 200
536.59 536.5 0.09 018 200
637.98 6380 -0.02 018 2.00
431.38 4306 078 018 200
47250 4720 050 018 2.00
513.47 513.0 047 018 2400
528.88 528.5 038 018 200
57317 573.7 0.53 018 2.00
585.35 585.0 035 020 200
684.40 684.0 0.40 018 200
740.72 740.8 0 0.20 200
748.55 7485 0.05 018 200
807.03 807.0 003 018 200
§79.28 879.5 -0.22 0.18 2.00
Remark : - UUC = Unit Under Calinntiva
= N/A =Not Avaishle
~The result expanded iniy Ulssmied s intied by th Gciork.
which for normal Ji il i 5%
1 - * Indicaics non TISI sceredited [
enmsluaruqu ndorCenione.  UBNENSLUAIUAY

FM-70802 ROL /1172021

FM-T03-02 ROL 11132021




I>

PerkinEimer’
For the Better

PinAAcle 900F
Preventive Maintenance Re_eport

UNITED ANALYST AND ENGINEERING

Company Name:
Instrument Location: BANGCHAK, PRAKHANONG
BANGKOK, 10260

Instrument Serial No.: PFBS20031902

Date: 26-Jun-2023

i

PinAAcle 900F Preventive Maintenance (PM)

Company Name: UNITED ANALYST AND ENGINEERING
Address
BANGCHAK, PRAKHANONG, BANGKOK, 10260
(Instrument Location|: K < K'
Serial Number: PFBS20031502 #M Number: 22
Customer Name Telephone
K SATIDA 095-558-0049
if applicable): Number:
Customér Suppart K. DUANG Service Order W0-02273773
| Engineer Name: Number:
Next PM Due
Date PV Performed: ¢ 30, 2023
pie ety Jun 26, 2023 Date: De
Standard Labor Hours to Camplete PM : 5 hours
Part Number Release I Date )
09370145 Rev.9 A January 2018 PerkinElmer’
Scopa
The purpasa of this PM is the continued ofthe by Inspecting and
damaged parts. This service sh ly b
PerkinEimer,

the PM begins.

Gunural Instructions:

The customer must provide the englneer operations| data to demanstrate recent Instrument performance prior to
starting the PM.

Abways check with the customer before making any changes that may affeet the customer’s analysls or callbration,
Including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Ipd: and

Copyright information

This document contalns propristary Information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or transtated Inta any language without the
prior, written permbssion of PerkinElmer, Inc,

Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used In this documnent, even when ot specifically marked as such, are protected

by law. PerkinEimer Is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
nc. or de herein are the property of their respective owners.

Excapt a3 specifically set forth in lts terms and conditions of sale, PerkinEimer makes no Warranty of any kind

with regard to thls document, Including, but not Emited to, the implied wamranties of merchantability and

fitness for a particuler pu

PerkinElmer shall not be Niable for Incidental or consequentlal damages In connection with the furnishing or use of

this dacument.

|PinAActc 900F Preventive Maintenancs Report (FM) Pagelof7 |
wnansluaun

Component List
Component / Speciic Model Serial ¥ Configuration Notes
Parts Lists
the PM
Part Number (if e
applicable} Description Quantity
BOS01696 Fan Filters NeA
Na160156 ©-Ring Kits for [ Nebulizer} NIA
3160157 O-RingKits for { N/A
nga01710 Replacement Acetylene Filtes Cartridge N/A
THOD1022 Replacement Alr Ffter Cartricge NA
™
Part Number Bat & | Expired Date
it applicable) Description Quality ch/lot
Ns300183 1000 mg/. Copper Standard an 2667CUY1 | 30-Jan-2024
Reagants for PI
Part Number {if - oty | Expiration
applicable} Quantity Batch/! Date (mm/m
A Diwater 250 m, an an
[ 5% KD, 250 ml. 4R R
|Pinaacte 500F Preventive Mainteasnce Report M) Puge20f7_|
I
ienenslueugu

Additional Tools Requirad for PM
Part Nugsler Description Quantity Serlal #
(i applicable)
N1013000 0.2A Neutra! density filter 1 MGD-252
N1013002 1.0ANeutral denstty filter 1 MGD-358
03030997 System 2 EDL Driver 1 03030997
NaD50605 As System 2 EDL 1 16148
N3050121 Cu Lumina HEL 1 092216-010130
N3050109 Ba Lumina HEL 1 102416040160
N3USD139 KLumina HEL 1 110716-010060
N3050152 NiLumina HL 1 100516-030190
|PinAAcIe 900F Preventive Maintenamce Report (PM) Pago3of? |

nmslumugy




Procedure Checklist

7. Flame Interiock Check:
Description: Check ta ensure that ofl safety interlacks are closed.

Use(v') th been
Parameter Pass/Fall
- E:;ral: Flame Sensor Alr/C;H, Flame correctly shuts down Activa Passed
::r::::e instrument performance with the customer and document sy recent e Seraor rfCaba Flame T, Adtive Passed
¥} Inspect the customer log book and make any appropriate PM entries. Nebuiizer Sensor Air/CyH; Flame correctly shuts dawn Active Passed
W Perform general inspection of system for cleanliness, GH, [* AirfCH; Fi down Active Passed
. PCinstrument Software: A Alr/GH; ly shuts down Active Passed
4] Software user archived, packed, and/or deleted as needed
. " " Chaasing Kitrous Oxide a5 the oddant i
BurnerHead Sensor | o 1 eripger an interlock shuts down Active Pessed
3. Mechanical:
¥ Inspect and clean all fans and filters. Repince filters if necessary 8. After PM Performance tests:
) Inspect all gas lines for leaks and/or wear, Replace if needed.
] Clean exterior of the instrument. 8.1 Detector Linearity with Barium
[ Ln::‘:ta ‘::G:‘ITH head, burner chamber, and nebulizer. Clean if needed as stated In the Destription: Ensures that the detector is linear in the Visible Range.
e,
¥ Check burner head dimensians with the feeler gauge as stated in the Hardware: Guide Inthe Certificata Valus
Malntenance chapter section on dleaning the burner head and checking sloth width. (oo Specification st 553.6 nm (Abs.) g Puss/Fall
Replace if out of specification assad
B Check the conditian of the end cap, burner head, and nebulizer O-rings. Replace If necessary. 1OAHD fiker SR 09798 09550 P
] Check the drain system for signs of wear. Replace worn or damaged parts. 0.2 AND After 5% from Cert. 02002 0.1975 Passed
bl Visually check for proper flame conditions when lgniting the Air-C2H2 and N20-C2H2 flames
(ifapplicable). 8.2 Baseline Nolse at 1.0 Absorbonce with Barium
4. Hectrical: Description: Ensures that a high absorbance will net praduce excessive nolse,
¥ Inspect PC boards. Clean if necessary.
gawwman Internal and external cable conections. parametny feitin fm G
Check instrument firmware revisions upgrade to current levels (if necessary) <0010 00009 assed
¥4 Run Diagnastics Test within the Advanced function of the Spectrometer page. Check the Sunderd o P
results in the service log folder in the Spectrometer BM Log Viewer.
8.3 AA Baseline Nolse with Copper
S. Opties: Description: Check baseline nolse.
g Inspect and clean the sampie compartment windows, if needed.
Inspect opties. Clean or replace if necessary, Paramater Specification amits PassFail
. Gasses: _
: Standard Deviation s 00002 Passad
) Verify that the Gasses supplied to the Instrument are within the pressure and purity
specifications found In the PinAAcle 900 Serles Pre-installation Checklist SDB.
] Verify that the acetylene filter and air filter element is dry. Replace If necessary.
[Finacte 900F Preventive Maintenance Report (M) Pagcdof7 | [ PinAActe $00F Preventive Msintenmce Report (PM) Page5 of 7 |
enFlumuqy wnmsluaIuqy
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8.4 Dz Background Compensation with Copper Additional Comments
Verifies the i ability for
Additional Comments Regarding the PM
Results Cass/Fall
Standard Deviation 50010 -0.0062 Passed
8.5 AA-BG Baseline Nolse with Copper
Ensures ion does nat produce excessive noise.
Results Pass/al
Standard Deviation ED 0.0002 Passed
8.6 AA-BG Baseline Nolse with Arsenic
: Ensures that ion does not produce excessive nolse ata low
wavelength.
Parameter Specification Results Pass/Fall
Standard Deviation £0/00] 00014 Passed
8.7 Flame Sensitivity
checked agalnst Copper standard.
Review
Standard Copper J Pess/fall
The checks and tests for PinAAde S0DF have
5 ma/LSernstviy S5 Neb {f applicable) | _>0250 Abs. NA_ | NotApplicable oLy ! pesforaanar tests or
2 mafL Sensitivity HS Neb (1f applicable) >0.250 Abis. 03467 Passad
This PinAAde S00F_Fasses ) Falls T the malntenance.
10. Review: Review of Preventive Maintenance:
1 Review with the customer PM work performed. —
] Review with th routine -
Discuss recommended customer supplied materials ta have on hand. UM 2““:2028
e Artach PM sicker. ‘Authorized Customer Representative: Date:
Ssafida 26-Jun-2023
| PinAAcic 500F Prevemtive Maintznance Report (PM) Page 6 0f 7 | | PinAAstc 906F Preventive Maistenancs Report #M) PageTof 7 |
enm3luaunN innsluaugy
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Equipment : Electronic Balance Cert.No.: 2Z3MM112
Condlllon As-Received :  Used em Page: 30f 3
Refarence : 2304-04590C-1

Result of callbration

2. Effect of off center loading

4 A mass of 100 g was placad to various pasition on the pan.
.~ The weighing machine reading eror obtained is given In the table

Maximum difference between

Position 1 Posltion 2 Position 3 Posllion 4 Position 5 off-center and central loading
(g} tg) (g) () {9) (g)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Daperture from nominal valua
Balance Measurement Coverage nw
Apptlied Weight Reading Cormection Uncertalnty Factor k

'y (g) (a} (8) (xmg) (k)
i Unload 0.00000 0.00000 0.014 213
0.05 0.05001 -0.00001 0.015 209
0.1 0.10001 -0.00001 0.015 209
1 1.00001 -0.00001 0.018 204
5 5.00003 -0.00003 0.026 200
20 2000008 -0.00006 0.045 2.00
50 50.00008 -0.00006 0.080 200
a0 B80.00004 ~0.00004 0.15 2.00

100 100.0000 0.0000 0.16 2.00 -
150 150.0000 0.0000 0.29 2.00
200 200.0000 0.0000 028 2,00

The reporled uncartainty of measuremenl was based on 2 standard uncertainty multipliad by a coverage
factor k , providing a level of confidence of spproximalely 95 %.

-000-

mnﬂﬁ'himgq;* »

e darnana
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AN
TECHNOIQGY PROMOTION ASSOCIATION (THALLAND-JAPAN) w
CORFOR. VICRS 3+ JBRATION SERVICES g Z iy
5344 PATTANAKARN ROAT) UANLUANG, SUANLUANG BANGKOK 10289 e S
EL_0- R0 FAX.0-2719.0454 GALIGRATION 0008 quipment : Electronic Batance Cerl.No.: 23MM112
Condition As-Recelved :  Used Hem p.,:,: 20f3
Reference : 2304-04590C-1 )
CGI'P'-N“-= ?3":“3“12 Procedura used :-
. 'age.: 10f Calibration were using in-house CP-0B01 to direct
. H i
Cer tl ﬁ cat e Of Callbratlon massur'nmsnl rvtslhod agalnst standard weight.
Condition of this result of callbration
. 1. Reference standard insiruments:-
Equipment : Elaglronic Balance Instruments Modet Serial No. ID No. Tsst report No, Due date
1) Standard Weight Set (E£2) 15884 24053 70RCO07 MM-0010-22 20 J:
i z lan 2024
Manufaclurer : Metller Toledo 2. This certificate is valid only fo the kem calibrated on date and place of calibration,
3. This result of calitration was made on requested at the point spectiiad b
. Y customer.
Model : XSR205 4. Thie certificate is not cartified for any commercial transaction,
4 8. This cerlification Is traceable to the Infernational System of Unil.
Serial No, : Co09071872 . Resultof caflbration ( ) Withoul A {*) After Adj by Intemal Galib
1B No. : UAE WAC.012/2663 ; Range capacity : 09 1o 8 g Resolution 000001 9
8 g to 220 g Resolution 0.00D1 ]
Submitted by : Urited Analys and Enginesring Consulant Co.Lid, Egforeifdlustment : -
3 Sl Udomsuk 41, Sukhumwit Road, Aanlied Wtabt R ance Measurement Coverage
Bangchak, Phakhanong, —!E(_)g-g_ Reading Copection Uncertaln Eactor
Bangkok 10280 2 (s) (g) (tmg) (k) 4
80 80.00005 -0.00005 0.15 2.0 ]
200 199.9998 +0.0001 0.28
Location ; Balance Roam Aftor Adjustment : 2o
. Detarmination of the standard deviation of welghing machine n=10
Received order: 26 Aprll 2023 Applied Weight Standard Deviation : !
Calibration Dete : 26 April 2023 (9} of Reading { g )
Ambient Temperature : 15°Clo40°C 80 0.000007
Relative Humidity 30 % t0 80 % 200 0.00000 B
Calibrated by : Man Pattanapengpaiboon 4
Approved by :
Approved Signatory
{ ) Pomthippa Tameyakul
{ ) Malee Bulkruea
(/) Suwil Imjai
lssuz Date : 2 May 2023
The inties are for & ide 95%
e —— Bt be veproducsd oitizr Hhaa in T, cacep e
Appereval of e head pf Carporaie Strvice: 3 : Eyeipirent Calibrrion end Festing Serviest. ) . .
wnamlaimuny nenslungugy |
ar
A narwaas
I =
|
o Calbration Certicets 1D
_ s Ao METTLER TOLEDO
Mattior-Toledn (Thatland) Lig.

84674 - 8483 Lasalle Rd., Bangna Tai Sub-Disricl
Bangna District, Bangkok 10260

+002 723 0282

MT-TH.SeniceSuppot@mt.com

NSC-TISHTES 17025
CCALRATION D062
. . .
| Accuracy Calibration Certificate
Customer
Company: United Annfys end Engineering Consultani Ca.. Ltd.
Aaddrose: 3 50l Unom Suk 41, Suknurmit Rd, Bang Chak 3
cHy: _ Gontect Suwit Chotnok e
Zp1Postsl: S -
Stato/ Proviwo:
Ordar Number;
Welghing Device
Manachurer: Meller TQlEE0 o .. Inatrument Type: Weighing trevument
Modot: XPE205 UAE.CAL 004725
Barlsl Mo.! B7aB058207 Terming! Modai: PEAT

|1 2209 | 0000 g
| Cafbration Guidaline: EURAMET 18 v. 4.0 (1172015}
METTLER TOLEDO Wark Instruction: CPAVD02i20
for As Faund and As L

‘This calibration

adjusted belore As Found and As Left calibrations with a bultin weight,
Fn zocordance with EURAMET cg-18 {11/2015), the test (oada were ssiectad to reflect the specitic une of the weighing devics o (o
accommodate gpecific calibration cunditions.

- Ent PEC | Sun et Bl 457 |
Ap Lall Ene 15T E=T RS LY Bl 418 %
As Found Oallomiion Date: Bseprnzy Cafbraton A -
As Laht Calitration Date: 20 123 <
Issue Dare 208ep2023 Nivtdogeed
T Tg
Technical Marnager | Head of Gatioration Genier
- sonaevessr 1zizer OMEITLER TOLEDD Page 105
[t——
fom weveen Fraac [ ——

wneslimugy




Caiitvtion Cectificats ID
THAB?-038-092023-ACC-TH

METTLER TOLEDO Service

Measurement Resuits
Repeatabiitty

Tesl Lowd: 100 §

99939520
mogsEtg

O asFound
LT

1 (Test Painty
264

Caltwation Ceriosia D
TH3087-038-092023-ACC-TH

METTLER TOLEDO Service

Error of

9 150.60008 9 | 150.000069 0.3t mg
0 17000009 _ _170.00011 g 0.00002 g 0.38mg
" 199099989 | 260.00001 g 0.00003 9 0.35mg
“The caiculated Lcarlinty wi 1spleced by the CMC (Cabbration ang uncersiaty
was smaler than the CMC value,
o
. & Aslsht
For improvod logisity of the praphcs

Ermor of Indicaton Imgl

Catibraon Peinn fo)

‘anly inarscong Messurerment points
240 3hown Bnd meesirement ponls
£ko30 10200 ore ot cisplayed.

L A g
tnetwas pariormed.
The o ipon the sbackuts
from the mean vike
TestLoad: 1009
. Ta a
_ s9sasmrg 1€0.00010g 24 54
1041, DB g
. tooo0ize 1 =
100000159
[ 000003y -3d 2d 3d
e = 1 ll| L3 'S
: 0060050 | 0000059 AsLen
™l
the lext was perormed.
P — ©UEIERTOLEDD Page20f S
Pt Veaon, 27,1 v
Fanm Numee; FHIC writien parmisa of the Beuing Falbration Wbosioy. lnm‘“nq“q“

The uncertainty stated is U Expanded uncertainty at cakbeation obiained by mutiphying tho standard cembined uncestainty by the
covemge factor & - which can ba larer than 2 according 1o EURAMET ¢g-18, The value of the measurand lies within lhe assigned range
of values with 2 probmbity of appraximalaly §5%.

The user is meponsibla for malntaining envronmenta) condiions and the setlings of ing b whent

‘Softmre Varalan 1.212.57 OWEITLER TOLEDO Paga3ols
Repent Varsion 2.17. 14 T

i e IDAESINAIURN

Calibration Certificate (D

Calibration Carfficuie 10

METTLER TOLEDO Service

TH3E7-038-092023-ACC-TH

“The resuks of

relata only

TH3067-038-092023-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Welghing

Test

Al weights usd for metmicgical testing
an accradiled calbmtian laborelory.

‘Weight Sot 1: OIML E2

‘Stalad 44 the expanded uncartainty with k=2 in usa. The farmuia shall ba usad for I c3limaton of the unpesiainty undar consiceration of

are (raceabla ta national o

The weights

cantlied by

Wsight Set No.: Ws52 — Dale of lssve:

Cenicaie Number: _ezmm2 . Cakibxation Due Dete:

Thermo Hygromedst

Equipment No.: w93 Date of fasue: _19:May-2023 .

Centicain Numbon SCHO016ME Caibration Duz Dare: 18 May 2024 .
Remarks

FACT adjustment functionality activated

‘Value of the bultin weight adusted

Equipment conekton: Good

Next calibration socording to customer's procedure

Calibration dla not duckie by culiwstion borztory

‘End of Acoredited Saction
The iy i pad ot d ealibrat

Somars vanior: 125297 emeTTLIR YOG Page4ol§
Repon Version' 217,14 .
S e e (DNEITINAIUAY

the efrars of Indication. Tha value R raprasents the net laad indication in the unk of measure of the device:

uncertainty m isse”

Temperaure rangs on site for U

Unearzation of LUncertuity Ecualion

Ll o‘n | 2209

y b use:

£ Found

Uy = 0.023 mp + 000802 mgig - R

T optinize the stabifty of the kncarization, besides of the

A

1.0- 34K

3K

21 mg + 00054 malg R

moesurement fanga or larper ars takon for the calculation of the fnear equation.

ot 5% of the

Absoluts and Relative Moseuremant Unosrisbity In Liss or Varioas Nel incications (Examples

nnordg | 0,03 ma 0021 mg
0.022009 anzimy 0.021mg |
0220009 0 mg 1. 0022 mg
220000 ugw ey 1 0032mg.
22000000 9 13mg 1am
"
£ [
£
- d |
1 1
o = i ES
i - P
< e * I \
L— ) - —
» ] o O
Rasars b}
s Lett
Soltwae Vendor: 122207 O UETTLER TOLEDO PageSaf§

Fepan Versin 21014

Form bt F123C

el parTibeion of N leeuing ExiEraton Bboramey.

wnenslupugy




Attachment to Calibration Gertiflcata:
THI087-038-002023-ACCTH
GWP® Ceitiicate

GWP®
Certificate

METTLER TOLEDO Service

?:und J II..\:ft «

The weighing device meets the given The weighing device meats the given

process requirements. process requirements.

Tests Pertormed: 7] As Founa 1] Astet

Process Requirements

Welghing Tolerance: 0,5% l Smalles! Not Welght: 10.00000 g Salaly Factor: 2
Safe Welghing Renge

‘Samaare Version: 123287 ENETILERTOLEDO Paga 104
Popor Vonsin 217,14 '
Form Momoer: FI0C 1O O Of o el Ao Wabormy. lanm’lﬂﬂ')“qu

Attachment o Caltbrailan Cartific:
TH3OE7-036- 002023-ACC-TH
GWP® Cenficals

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Waight Table

Minimum wolgnits for diffsrent welghing tolerancess an eafuly fattors
|

| - I-n Feckr =
1 2 | | - 10 |
0247149 _
omesseg

aorng
gy |
~ o1384mg
otoesizg |
00034535 |
00009200 | ooo1zsag |

__oeo201g
o Pasa: The cctermined minimu weight msets the requiromen for the cmaliss net wogh,

As Left Minimum Walght Table

Wincinum werihits (2 differant welghing toterances and saisty factors

|
0.0216309 H 0.043443 g | D.085502 9 1|0£\|(q
0.010777 g ) 0.021610¢ 0.032438 9 0.4 054444 [] |
ek 02110 g T !
0.004304 g . 0.008617 P ﬂ.mzs:lﬂq_ 0021010ﬂ | = 0043‘130
0,002151 ¢ ‘_ 0.001394-_ | i o.qu : 0010777 g O.Uzmﬁlv_
0.001075g N 0.002151 g | 0.003227 g 0.005382 g | 0.010_77711
. ﬂimiiw_ﬂ - >‘B.0£nlw7!___ @mmn . P.Um'ﬁl ] _ﬂlﬂlllkﬂ‘
o Pasa: ™o detoimined minmum weight mesta the equiremen for s smallest rat weigh,
Al these net mir 'weight vakues, the of lne is iess than 11 {no satety facier), 172,

13, 115, or 110 of the required toferance, The vakres are calculsied with k = 2 snd based on the knear {ormula of the measurement unanainty
of the weighing device n usa.

The safety factor for As Found is always 1. This Imphies no sefety factar. As Found ior of the Instrument
milh test oceurmed. For the past, itis neesssary 10 know thal s mel, ly tactor. The salely faclor is o proactive
wmeasure to apply for fuuwe measurements,

Noltes on minimum waight values in abova tabla:
1. f NIA" s shown abova, N appropriate value eould be eattulated.
2. METTLER TOLEDD s nat respanszible for the sefinition of the process requirementa.

‘Sokware vion 123297 BUETILER TOLEDD Page20f4
e .
ety e e (DENTIAIURY

Attachmani 1o Calibration Certificate:
TH3067-038-082023-ACC-TH
GWP® Ceriificate

METTLER TOLEDO Service

Measurement Results

Results
4 Fanre| v | Yy =1 v
v v 2
o =Passed
XK =Foled

A\, = Safely Factor notmet

Repeatability

TentLosd: 1009

0.000011 g g 0.000010 g

|
I

. 0250000 o

The weighing (olerance is met # the i fass than o equal ol Bl

dghing ifthe than or equal 10 the control limit
Sefwene Verxion: 1332.97 GNEITLER 1OLEDSD Page 304
Raport Vomion: 2,744 ™ '
Fom b F1on ‘ebion pambion of e g cadvaton tceaksy. m‘luaququ

Attachment to Calibrationa Certificate:

oA METTLER TOLEDO Service

GWP Centiicate

Error of Indication

Ag Found

Control limits for various weighlng loler:

Fitfwerice Valus Eroy

n.sunun 3

. nmo&o ;-,‘

 o0s000p ! 050000 g
Gaﬂﬁ | ﬁﬂm 7 | i 0.70000 ¢ i
[ oosmy | osomg | 00009 | 2250000
| 0.05000 o | 010000g _1.00000g_ |
) | | U.Dmﬁ L] 0.,12000 g ] ﬂ.wn ! 1.2&]“ | S.M_nﬂ_
|5|7 Um B | 1 U.WS&.!q 015000 g 0.37__52“ . 17“”“19_ S;MJL
70000095 | 008500 0 ‘ 0170009 0425009 170000 | 4250009
18999098 0oy | 020000, 0500009 | zoonoog | 500009
v 1 v T~ 1= 2NN
rolett

ogo0ag | NA | A | N
_ 300000ia | 0.0%g | 0015000 0030009 | 0.0vSa0R
50.00001 9 | 0800p | 005000g | 0azm0g 0500009 1.25000 g

7000003 g Tooromg | o.7s00g 0700009 | 1780000
__oopuonsg “uzzng | osoomg 2250009
| soamor g 100000 | 2500000
| 20000089 | 1200 | “sooeiop
| 1snc0008g a7 | 07509 | is0000g | azsomwn |
| 1000089 0085000 | 017009 | 042509 | 0BOMo | 1700000 | 4250009
| 1908838 ¢

0100009 | 0200005 | _050000g | 100000 | 2om00g | 500000g
vl ¥ L4 L SV Lo

The weighing tolerance is met It tho Bmar fof indication) for cach test point Is iess than ar cqual lo the contspanding contio)
fimit for that particudar waighing tolerance. Resulls at or ciose fo the zero paint cannot e assessed.

‘Sctan Varsion 121297 QUETTLER TOLECT Page 4 ol4
Report Verpary 247,14 . .
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s ot y

R $a674- 346/ Lasalle R, Bangna Tal Sub-Disrict // ‘ -, [T
Bangra Bistic, Bemghoh 30260 K & :
S METTLER 77 TOLEDO P
[
O Cleaning
o Document Nombar:  THIDS7-038-09203-PM e
. N Task tomgleted |
o) Preventive Maintenance Report I = l Yeo | no | WA |
= = - ‘Clean draft shield windows, IncL. inner draft shield I applicabie] 8 | o | o
5] for Analytical/Micro/Ultra Micro Balances E ! Chean door, Iner date shied, s and rats 2| oo
(g o ! Remove weighing pan an3 tlesn and polish a a] o
o Customer D Clean or seplace In-use cover w | o | o
c o~ Clean tesminal and display 2| 0| A
D Company: United Anast and onsultant €, Ltd, = © Clean hausing B|jo|ao
— Address: 3 50f Udom 5uk 41, Sukhumit Rd., Bang Chak_ O ) T o
c chy: Phea Knanong . c
e Up/Postal 10260 = (=] inspestion
= < = _
Welghing Instrument 2 Test Acceptance Criteis Result
o | — Pass | No | N/A
™ ‘B Check housing Nofor cracks ot loose serews m | O | o
(1} Model: XPE205 Latation: Calibration Laboratery Check display e No cracks and transparent glass [~] o [=}
> it — e Aieto: T T = Cherk draft shield (it existing) Mo cracks or broken glass & firm fit =] a ]
— . — e g - @ [ 2 shield doors and closing ] o o
"_ > Check weighing pan Comect fit, proper pesition and not touching anywhere =] =]
D Summary = B a o
- ol it g | o | 0O
= | Tusk @ Check AC pawer 1dap Adapter i intact 2 o =}
(4] - — [vo T o | min > Check connectors and dats eables | fnsuintions are intact @ =] o
L Balance cleaned ] =] o @ Check %or correct fit v v -] a =}
(W | Cevice imspection petiormed | o a & —_— 1 =
s Battery check perfarmad a| o | o
Function tests performed s | o | @
Allnecessary lobels attached o|o function Test
Documents hand aver to customer o o = s m—
Ereentricity nerformed -] o o | ot Accaptaace Crterla o] i
Repeatabli ] ——— - s L NfA:
epeatability perfome aje ol Perform startup of balance Balance starts up and dirplays correct meny, ] =]
status light and astable zero
1 Corrective Aztions Perform tast All Keys a n
} performed NA Perform display test Al display scgments and pixels are active a2 o
B Test movement. | Drat shield i ap ] o
Spare Parts L tplay i @ a
used A= ity & within Tolerance B D
Perforsn peripheral connectivity | Peripheral gets and receive data and a o
Comments N/& ——— B and function test functien is nezording intended use
Parformed by
Name: hhtinoghrod ___ Date 200923 Signature
Costomer: SuwitChotnok _ oae Signature
1 1
©OFI260 METILER TOLEDD [THAILAND} LTD. m DFG60 METTLER TOLEDO {THAKAKD) LTD. m
REV 0, FfVerson 121 D1 béae 303 oaperot? L1anena. mqugm.m_ FEV 0, FVersion 12403 Mar 2023 ootz en mﬂum"‘“

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) %

CORPORATE SERVICES 2: EQUIPMENT CALIBRATION AND TESTING SERVICES @ 23CH1487
534 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANOKOK 10250 L vt 203
TEL.O217300029 FAX.0-Z7195484 GALERATION o4os
Candition of his catibration result
1. Referance Standard Instrument : -
231
Corthia f:::w Instrument Serial No. D No. Cort. No. Dua Dats
1) Document Process Calibrator 54030048 130RC116 232802 27 Aug 2024
Certiﬁcate of Calibration 2) Ref, Slandard Thermometor 4882054  110RCU44 231508 28 July 2024
This is to the i System of Unit maintained through:-
Equipment : pH Maler » Technology Promotion Association (Thaitand-Japan}
Manutacturer : E e 2, Cariified Reference Matarials : The maasurement resutls are tracaable to SI through CPA chem Lid,,
Model : PH100A ANSI-ASQ Nationa! Accreditation Board, Accredited No, AR-1835
Serial No. : JC03354
IDNa. : UAE EFM.083/2682(ENV.pH 03/62) Buffar Solution Manufacturar LotNo. Exo. date
pH4.008 CPA chem 913598 14 July 2025
Condition As-Recelved: Used ltem pH 6.985 CPA chem 513500 14 Juty 2024
Recelved Date ! 21 November 2023 pH 0.897 CPA chem 9840106 02 Nov 2024
Callbration Date : 22 November 2023 2, This cartificate is valid only to the ftem calibraied on dale and pleca of callbration.
Referance : 2314-0720WSC-1 Calibration Results
Submitted by : Urited Analyst and Engineering Consultant Ca. Ltd. [Function : mV Measurement
3 Soi Udomsuk 41, Suklwmvit Read, standard curve by Fluke at pH {4, 7){7,10)
Bangchak, Phrakhanong, Bangkok 10260 | Nominat | Standard Uncertalnty of | Coverage
Ambient Temperature : (25 ¢ 28) 'C Unit Undar value Voltsge | Actual Reading Measuremant factor
Relative Humidity : (50 £ 15)% input (emv) &
Calibration Procedure ; In - house method : pH mV my pH
- CP-CHS by direct measurement with standard pH Meter 4.00 177.48 177 401 0.58 2.00
voltage calibrator and direct measurement with S/MN.: JC03354 7.00 0.00 < 7.00 0.58 2.00
cartified reference material (CRM) 7.00 0.00 [+] 7.00 0.58 200
- CP-CH8 by comparison with standard thermometer i 10.00 -177.48 -178 10.01 0.58 2.00
Callbrated by : Warakem Lemgagtrakut

Approved by : 84%
Approved 8

(V{Salmlp Meangmet
( )Warakom Lemgagtrakul
( ) Ponpan Paipim

tssue Date : 27 Novemnber 2023

The L ies are for a
T eaber (haz i
Approval of e tesd ? i

95%

il

A 0061266 21191352




Cert.No.: 23CH1487
Page.: 30of3
Calibretion Resuits
Functlon : pH Measurement
three buffers curva by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH lA:tual pH| Actual mV Uncertalnty of | Coverage
Callbration Buffer Solution Reading Reading |pH maasurement| factor
{mV¥) (%) L3
pH Electrade 4.008 4.01 174 0.0085 2,05
SIN.; 230906SIAB0S3TT 6.986 7.00 -2 0.0099 2.00
T 6885 0 | 2 0.0083 200
I | 9.097 10.00 77 D.ap9? 200
Eunction : Tomperature Measurement
(*) Without adjustment
This equi was with T Probe;
- Model : -
« Serial No. : 230508SIAB05377
Dimenslan of probe;
- Length : 110 mm
~ Diameter : __ 12 mm
-immersionDepth: 100 mm
s uuc* Ervor Uncertalnty of | Coverage
Point Temperature Reading measurement factor
{°c} {*c) (*¢) {°c) {z£°C} L3
250 25.002 251 [ 013 200
300 30.001 30.1 0.099 0.3 200 ‘
35.0 35.003 | 3.0 -0.003 0.13 200

Remark : « YUC* = Unit Under Calibration

TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)

o 3 A IBRATION SERVICES % ¥

5344 PATTANAK ARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 16250 i
TEL.B-2717-3000-%  FAX 0-2719-D454

o

5

I

NBCTIBTIaNNS

Cert.No.: 23MM112
Page: 103

Certificate of Calibration

Equipment : Elestronic Balance

Manufacturer ; Mettler Taledo

Model : XSR205

Serial No.: C00807 1872

IDNo.: UAE WAO.012/2563

Submitted by : United Analyst and Engineering Consulant Co. L.
3 Sol Udomsuk 41, Sukhumwit Roed,
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room

Received order : 26 Aprll 2023

Calibration Date ; 26 Aprii 2023

Ambient Temperature : 15°Clo40°C

Relative Humidity : a0 % to 90 %

Calibrated by : Man Pattanapangpaiboon

Approved by =

Approved Signatory
{ ) Pomthippa Tameyakul
( ) Malee Butkruea

The reported uncertginty of measuremsnt was based on a standard uncertalnty multiplied by a coverage (,/) Suwit imjai
faclor k, providing a level of confidencs of approximatsly 85 %.
lssue Dale : 2 May 2023
-000-
‘The Uncertainties are for a ity of i 95%
11 1 cenbhcate may 1ot be reprodused otber than in full, exeept with the priy willzcn
Appruval of the beed of Corporne Servives 3 Equipment Calibeaticn and Terting Serviees. .
"y tonanslumuny
S
L mmemans
21191351
“r =
S - . 4 - B
Equlpment ; Electronic Balance CertNo.: 2aMM112 Equipment : Electronic Balance CertNo,; 23MM112
Condition As-Recaived :  Used Item Page: 2 of 3 Conditlon As-Received :  Used ltem
Reference : 2304-04580C-1 Reference : 2304-04580C-1
Procedure used - Result of callt
Calibration ware using In-house CP-0BO1 to direct 2. Effect of off center loading
maasurement method egainst standard weight. A mass of 100 g wae placed to varicus position on the pan.
Condition of this result of calibration The weighing machine reading emor obtalned is glven in the table D H
1. Refarence standard Instruments:- Maximum differance batween
Instruments Maode! Serfal No. 1D No. Test report No. Duea date (. Positlon1  Posltion 2 Posltion 3 Position 4 Position 5 off-center and central (oading
1) Standard Weight Scl {E2) 15884 24053 7ORCO07 MM-0010-22 20 Jan 2024 Lo {e) (8) (g) (9) (g) (g)
2. This certificats is valld anly te the item calibreted on date and place of calibration, 4 -0.0001 -0.0001 ©0.0000 ~0.0001 -0.0001 0.0001
3, This result of calibration was made on requested at the point specified by customer. { 3, Departure from nominal value
4. This certificate is not cerlified for any commercial transaction. Balanea Measurement Coverage
5. This certification is tracesble 1o the International System of Unil liad Walght Readi
" J Appl J:1 n, Correction Uncertalni Factor
Result of calibration { ) Without {* ) After by Intemal Celibrati (g) l_g)il {(g) (tTn)u (k)
Range capacity : 0g W 81 g Resolution 0,00001 q Unload 0.00000 0.00000 0.014 213
Bt Kbl 8 g 1 220 g Resolution 00001 9 0.08 0.05001 -0.00001 0.015 209
lore Ad]ustmant : 0.4 0.10001 -0.00001 0015 209
By Measurement  Coversge i 1 1.00001 000001 0.018 204
Applied Welght Reading Correctlon Unceriginty Factor H 5 500003 -0.00003 0.028 2.00
g (8% ) {g) {g) {¥mg) (k} 20 20.00006 -0.00006 0.045 2.00
.7: ] 52.:0005 -0.00005 0.15 200 &0 50.00008 -0.00008 0.080 2.00
8 ATef At 198.8988 +0.0001 0.29 2.00 80 80.00004 -0.00004 0.15 200
justment : 100 100.0000 0.0000 0.18 2.00 o
1. Determination of the standard deviation of weiching maching (n=10} 150 150.0000 0.0000 0.29 2.00
Applied Wefght Standard Davlation 200 200.0000 0.0000 0.29 200
y (g) of Reading (g ) !
80 0.000007 i
200 E;OOUDO The reported uncertainty of measurement was hased on a standard uncerainty muttiplied by a coverage

., f8ctor k, providing a level of confidence of approximately 85 %.

.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPURATE SERVICES 3¢ 'CALIBRATION AND % SERVICES /_\ o
53473 PATTANAKARN ROAD SOI 18, SUANLUAN JANLUANG BANGKOK 10750 v"m

NacgsnatIas
TEL.O2TIT3000 29 FAX.1-27 109464 CAUSRATIGH to01

Cart.No.: 23MM113

Page.: 10f3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Matller Tolado
Model : XSR205
Serlal No. : ©210885384
1D No.: UAE.WAOQ 01012585
Submitted by : United Anglyst and Enginsering Consufant Co. Ltd.

3 Soi Udoimsuk 41, Sukhumwit Roed,
Bangchak, Phakhanong,

Bangkok 10280
Lacation : Halance Room
Recolved order: 26 April 2023
Calibration Date : 28 April 2023
Ambient Temperature : 15°C1040°C
Retative Humidity : 0% %
Calibrated by : Man Pattanapongpaiboon
Approved hy : 4
Appraoved Signatory
( ) Pomthippa Tameyakul
{ ) Melee Butkruea
) Suwit tmjai
lesua Date © 2 May 2023
‘The Uncertainties are for a of 95%

T exrtii e may 0 be pepmd.-ed oeher than in full, E35EpE Wit 1 ¢ g writien
Apgroval 7 . %ead of Cocpavale Staviocs 3 : Exaipment Celibrainn ird Testing Sers ces

slaimun

Equipment : Elecironic Balance Cert.No.: 23MM113
Condition As-Recelved :  Used ltsm Page: 20f 3
Refarence : 2304-04580C-2
Procedure usad :-

Calibration were conducted using in-house calibrati CP-CBO1 ling to direct

measurement method against slandard weight.
Condition of this result of calibration
1. Raference slandard instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1} Stendard Weight Sat {E2) 15884 24053 TORCO07 MM-0010-22 20 Jan 2024

2. This certificate Is valid only to the ilem calibratad on date and place of calibration.

3. This result of calibretion was mads on requestad at the point specified by customer.

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

5. This cedification is traceabla to the Inlemational System of Unit,

Result libration ( ) Withou! Adjustment { * } Aftar Adjustment by Intemal Calibration

Rengs capacity : 0g to 83 @ Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment ;
Balance Mazsurament Coverage
Anpliad Weight Reading Correction Uncertainty Factor
(9) (g) {9} (tmg) (k)
80 79.99802 +0.00008 0.15 2.00
20 199.9995 +0.0005 0.29 2.00
Aftar Adjustment :
4. Datermination of 1he standard devlation of weighlng machine (n=10}
Applisd Weight Standerd Deviation
(9} of Reading (g )
80 0.000007
200 0.00004

wnerslaiediy

Equipment : Elecironic Balance Cort.No.: 23MM113
Condltion As-Recsived:  Used ltem Page: 3of 3
Refarence : 2304-04590C-2

Rasult of calibrallon
2. Effact of off center loading

A mass of 100 g was placed to varous position on tha pan.
The weighing machine reading emor oblained is given In the table

Maximum differsnce between

Position 1 Positlon 2 Positlon 3 Position 4 Position § off-centar and central loading
(g} §:] {g) (9) {9} (9]
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal valus
Balance Measursmant Coverage
Applied Welght Reading Cerraction Uncertalnty Factor

(g) (9) (9) (+mg) (k)

Unload 0.00000 0.0C000 0.014 211

0.05 0.04989 +0.00001 0.015 209

LAl 0.09999 +0.00001 0.015 207

1 1.00000 0.00000 0.018 2.04

5 5.00000 0.00000 0.026 2.00

2 20.00002 £0.00002 0.043 2.00

50 50.00002 -0.00002 0.080 2.00

80 80.00002 -0.00002 0.15 200

100 100.0000 0.0000 017 2.00

180 150.0000 0.0000 029 2,00

200 189.8989 +0.0001 0.28 2.00

The reporied uncertainty of measurement wes based on e standerd uncertainty multiplied by a coverage
facter k , praviding a leve! of confidence of epproximately 95 %.

-a0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

-
{ \ CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
@ 3344 PATTANAKARN ROAD SO 18, SUANTUANG, SUANLUANG BANGKOK 10250
TEL.0:2717-3000 FAX. 0-2719-0484

GertNo.: 24TWag

Page.: tof2
Certificate of Testing
Equipment : DO Melor
Manufacturer : sl
Wodel 5100
Serial No. : 118 101B63
[DNe. : UAEWAQ.004/2554
Recelved Date : 20 February 2024
Test Date 21 February 2024
Referance : 2402-0828DSC-1
Submitted by United Analyst and Engineering Consultant Co..Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkak 10280
! H T {25+5)°C
Humidty  (50+20)%
Test Procedurs : In-house method : CP-CHE
by Comparison Technique with Azide Modification Method

Testad by : Walslak Skithean

Stk

Approved Signatory

Approved by :

{ ) Pornthippa Tameyskul
{ ) Unnopphol Harachei
(/] Saithip Meangmai

fssue Date : 22 Fabruary 2024

wmslaimugy




CertNo.: 24TW39
Page.: 2of 2

Condition of this regult of callbration

1. Relerence Standard hstruments :
This cartificatian is traceable to the International System of Unit through the reference standards
laboratory of Industriel Callbration Genter, Technology Promation Assaclation (Thailand-Japan),

i,
SO,

i

v/
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Frunaslion for kd_strial Development Mafional Ferd nemmute !
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Calibration Certificate

'l
P

KRR

Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 5ol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

F-CS-212 Revision: 01 Date: 20-04-65

Instruments Serial No. ID No. Certlficate No. Dus Date Pega1of3
1. Burette - 1308U10 23CG1172 22 Mar 2025
2. Balanca 14233821 110RCO01 23MM405 18 duly 2024 Equipment: Electronic Balance
2. Standard Materiat :-
Material Manufacturer LotNe. Assay Manufacturer: METTLER TOLEDO
Sodium Thiosullate pentahydrate  Merck AM1763316 100.2%
Model; AB204-S/FACT
Result : Dissolved Oxygen Mater Adjustment With Air 100 % Serial No.: 1129361010
Dissolved Oxygen PrabaNo.:  22B100125
ID No.: UAE.WAS.002/2552
Titration Method DO Meter
Standard Devlation
{Azide Madification Method) Reading Order No.: 2303074
(mgf) {mgiL) (mgn)
Operation No.: 2302074-D01
820 8.1@ 0.0055
Date of Receipt: 26 May 2023
i
] Date of Calibration: 26 May 2023
This raport was certified only for the instrument we tested.lt is allowable ta use for study
Intend to usa For advertising and refemal purpose Is prohibited. This report may not be reproduced
other in full withaut written approval of the laboratory -
¥ Calibrated by  #r.Pheraphat Tuanjic Approved by
Sclantist { Miss orn Sianglamidt )
-ofto- % . Vice President, Department of Laboratory Services
"}l Date of Issue; 29 Moy 2023 Reapansible for the Technical Management Team
The arefora of 5%
This Certificate is issued in accordance with the conditions of eoreditation granted by the Thal Laboratory Atoreditation Scheme
which has assessed the measurement capabifity of th laboratory and its traceabillty to recagnized national standards and to the
. unlts of measurement realized at the comesponding natlona! standards laboratory. This certificate may not be reproduced ather
1 N Al than in full except with the prioe written appraval of the Nationa) Food Institute.
lenehsty | F-CS-009 Revision: 01 Date: 20-04-65
e
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Calibration Report Calibration Report
Certificate No,: 2303074-001-01 Certificate No.: 2303074-001-01
Equipment: Electronic Batance Manufacturer:  METTLER TOLEDD Equipment: Edectronic Bstance Mamufacturen  METTLER TOLEDO
Modl: ABROHSTACT Rusolution:  0.0001 g Models  AB204-S/FACT Resolution: 00001 ¢
SerlalNo.: 1129361010 3D Moz UAEWAS.D02/2552 Serlal No.t 1125361010 I0 Mo UAEWAS.002/2552
Capacityr 20 g Copadity: 220 ¢
Date of Calibration: 26 hw 2023 Page 2013 Date of Callbration: 26 May 2023 Page 3 of3
Date of Callbration: 26 Hey 2023 =
i Amiznk 297 £ 01 °C  RelbtveHymdty: 61 : 22 % Callbration Results:  (Continued)
Place of Calibration: Room 108 Balanoe Room, UNITED ANALYST AHD ENGINEERING CONSULTANT CO,LTD. Calibration Rapae;  0-200 g
of Callbration Adjustment:  Internal Calibration
Londition of This Results of Calibration: 3. Departure from Nominal Value:
1. Calibeation Method: NPT Method WMA001  In-House Method based on UKAS Lab 14 : 2019
2. Reftrence Sndsrds: Nominal Value Sandord valve Average Reaxing Cormection Uncertalny | Covernge Factor
Reference Standard ~ Model Mmﬁm&m@s Mswm ] {5 {51 it e a4 N
S Uhight Oms lmsfodi LensR Callbrated By Certificate Dug D Unioad 000000 00000 0000 | oovooss 200
Instrument Hodel 001090 00100 0.0 200
Thermao-Hygre Meter 608-HL NFLETH 018/23 Quality Rebom QR23-0451 21 Februsry 2024 0.0L 1 .0 D0 0.00D0€3 X
3. This centification s traceable to 1 UNIT _bas 005000 06500 o000 | opooces | zen |
4, This certificate for the ceibrated, [8 040001 00399 0.0001 0000088 200
5, This resut of eallbration was folnd hx aate and place of oniy. 92 oon | ¢ | poom 9.000089 200
Callbration Results: 05 0.50002 0.0 0.0000 0.000088 200
1. Repeatsbility of Reading: 1 100000 | 10000 0.0800 1.000085 _2.00
2 200002 20000 D.0000 __0.000089 20
ncard Deviation
Hominal valve ¢ g ) St m::::“ 18) 5 £.00002 50000 20000 D.000050 200
100
o 000t 10 1000001 99569 2.0001 D.000091 200
2 20.00003 20,0000 9.0000 0.000085 200
2. Of-Center Error: 50 50.00D03 49,9999 9.00D1 0.00011 200
Amessof 400 g wes placed and moved to various postion on e, 7 7000005 £9.999% 2.000) 0.00013 200
The batance reading obtaiced is given In the table. 100 100 29.9909 0.0002 000016 200
-Q @' 0 150.00009 149.9999 coor2 | 02,0002 200
vt” 200 20000016 169.95% oo | oo 200
& B /;t ;g, 44
a g - 29 2023
: : : * : o based on & standarg [
Cooleofeodlcaa]eanlfe e o o ey vas based on s il 1 +woMdng 8
$9.9595 | 59.9005 | o90995 | o5.0500 | 95.0056 | g9.g9e7 00003 sty -
. ame——— End -

F-CS-012 Revision: DI Date: 20-04-65
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Certificate of Calibration

MSCTISATES TA2S
—r
Eguipment: Cooled Incubator Cerifficate No.: 31231678
Model: KB 400 Issued Date: 10 Auguat 2023
Serial No.(or ID): 20220000022479 Job No.: WO-00002652
Manufacturer Binder Pape: 10f 3
Condition: New Ventilation Valve: None
Shelves{pc.): 5
Customer: United Analyst and Enginearing Consultant Company Limitad.
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakenong, Bangkaok 10260 Thaliand.
Condition: 2°c x 18 'C
Humidity: 49%RH 2 53 %RH
Voltage: 222 VAC + 12 VAG
Callbration Place: United Analyst and Engi ing Ct Ci Limited. ( Control Area }
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckek, Prakenong, Bangkok 10260 Thailand.
Calibration By: Mr. Thanaksit Raksapol
Calloration Dete: O7 August 2023
The Method ueod: In house method, CAL-Wi-18, base on TLAS-G20
Traceability: This certificats is traceabis {o tha 5! Units maintained by National instituts

of Matrology (NIMT), Thailand through DKSH Technalogy Limited.

T 14 (U~

(Mr. Thanakiit Reksapol) (Mr. Udon Srichana}
Person In charge Authorized signatory
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Delivering Growth - In Asta and Beyond.
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€= DKSH

Certificata No.: C31231678 Page: 2af3

Standard Installalion Locations

Valuma (Calibration Zone)= 183 {Liers)

Insida chamber: W= 65 {em) D* 49 (em) H= 127 {em)
Standard Locatlons (#1, €2,83,64):  w= 7 (cm) d=5 (cm) h= 15 (cm)
Standard Locations (#5, #8, #7, #8): wre 7 (em) d=5 (em) h= 15 (cm}

#0: Geometric canter of the chamber

Poaition of Sid 2] #3 4
CGhannal of Logger 301 { 302 | 303 | 304 | 305 | 306 | 307 { 308 | 309

B
]
3
k-]
3
2

Definitions
Incicating Temperature: Tha avarage reading of indicating davice which forms the integral part of the enclesure.
Th reading of &% &t any positions or location,

The dife of batwean of any probes and the
measurad temparature at the raferenca location which ara ctserved al szme time or at close obasrvation time as
possible to ina th pattern or with the chamber et steady-siate. The refarence
proba is located in the ic center of the chambar.

Stabily. The one-half of dife atany one probe.
Overal Varistior The and minimum on time.
i e

Delivering Growth - in Asia and Beyond. tanmilum.n‘ﬂu Al: 12 Sap 2022

€& DKSH

Cartificate No.: C31231678 Page: 3cf3
Callbration Results:
Without adjustment
Measuremar Temparature st Spread Locations, Indicating of Unit Undsr Calitration: 35.0 °C
T::;::"'::e Correctionof UUC. | Uncertainty
"C) c) {£°C)
L4 6.4 011 023
#2 35.04 0.04 oz
# 35.03 0.03 0.28
# 3613 013 0.3
L 35.02 0.02 0.23
#8 35.07 0.07 023
Lid 487 0.03 023
#8 34,97 -0.03 0.23
#9 35,10 0.10 0.23
Tempaerature Distribution
Desired | Setiing | Indicating Mensured Temparature at Spread Locations (*C) Uncertainty
{°c} "c) (4] #1 #2 | ¥ ) M #5 #8 #7 | #8 | ¥ z*cr
5.0 350 350 |35.11|35.04 3503 |35.13| 35.02| 35.07 § 34.97 | 34.67 | 35.10 023
Chamiber C)
Indicsting Weasured Un¥formity Msasured Stability Ovorell Varistlon
(e Q) &0 {0
0 0.16 0.04 022

Note: * Maximum uncartainty of the aach posftion

The End of Carfificate

mu—nuhum
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Defivering Growth - in Asia and Beyond.

€% DKSH

Rafer to Cerfificata No.: C31231678 Page: 1 of 1

Statements of conformity:
This cartificats the valldity of the following siatamants of conformity based an the
results of
T otk during are under givan measursment and environmants!
and idering the expanded $5%] within the
The given already Inciudes other all effects by according to the standard
method, TLAS-G20, Therefore, those paramelers have not been assessed separstaty.
Toleranca and Declsion rules:
ofthe ¥ the device are done based on direct comparison of the ralsvant
results with th and decision rule are prescribed by the cusionst.

Declifonruls: [] ChalcaA Biery Ruda (w = 0), Spactic Risk <50% PFA.

[d Cholce B wamw-mwd(wn U}, Pass or Fed Specific Risk <25%

PFA and Condition Pass or Condiion Fall Speciiic Riek < 50% PFA.
O Choice G Gummn Customers may gl of oppied

guard band fw =F U} .

: PFA— Probabitty of Falsa Accept
(Mr.Udon Srichana)

Authorized signutory

Without adjustment
Desired Tomperatura : 35.0°C ~ Tolstences: 05°C
Measurament Tempersturs ot Spread Locations, indicating of Unit Under Calibration: 35,0 °C

Maasured Correction® Guerdbend | Tolemnce
Locstions [ Conformity
0 %) #'C) {£*C)
" 35.19 0.1 023 05 Fass
2 35.04 004 023 05 Pass
[0 303 0.03 028 05 Pass
" 35.13 013 023 05 Pass
¥ 35.02 0.02 0.23 05 Pass
“ 35.07 007 023 05 Pass
2 34,07 £0.03 023 05 Pass
8 34.67 0.03 023 05 Pass
#9 35.10 010 023 05 Pass
Cormeation” = Mesturod Tempesatira - Deskad Temperature
The validity of the ity be guar far ofuse, improper use.
The End of Statements of Conformity
I

Deliverlng Growth - in Asia and Beyond. I.Bﬂmﬂ!lﬂ'm ‘!-w: 12 Sep 2022
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o Job_Na. WO-00002652
Correction ('€) Withaut adjustment
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Service Engineer
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORTOR/ x* IBRATION AND S
. ILUANG, SUARLUANG D4ANGROK 10250 1
e namsomas. Tt a0 CaLanaTon s Equipmont : Electronic Balance Cert.No.; 2aMM112
Candition As-Recelved:  Used ltem Page: 2 of 3
Reference : 2304-04580C-1 .
CertNo: 23MM112 Procedure used :- B
Page: 103 Calibration wene ustng in-house cafibrati CP-0B01 ing (o direct :

measurement method against standard weight. §

Condition of this result of callbration

1. Reference standard instruments:-

Certificate of Calibration

Equipment : Electronic Balance Instruments Mode| Serisl No. [D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RCO07 MM-D010-22 20 Jan 2024
Manufacturer : Mettier Toledo 2. This certifiate is valid only to the item calibrated on date and place of calibration. L
3. This result of calibration was made on requestad al the paint specified by cusfomer.
Model : XSR205 4. This certificate Is not certified for any commercial transagtion,
5. This certification is traceable to tha tterationat System of Unit.
Serlal No. : 008071872 Resuit of galibration () Without Adji (*) After A by Intemnal Calibrati
i, Range capacity : Cg to 84 g Resolution 0.00001 9
ID No. : UAE WAQ.012/2563 o 81 g to 20 g Resolution 0.0001 ']
Before Adjustment :
e : itsd Analysl and Engineering Consutanl Co.,Ltd.
Submitted by : :r;fidudun?;uk 2 Su‘llthumvilanad. i Ba.lar.u:a MeSRrement Coverage
Senerat Phakhn‘n bl Applied \;hlgm Reading Correction Uncertainty Factor
g ' (g (9) (9) (£mg} (k)
Bangkok 10260 80 8000005 -0.00005 0.1§ 200
200 199.8989 +0.0001 n.2g 2,00
Location : Balance Room After Adjustment ;
26 Rori 2023 1. Detgrmination of the standard daviation of welahing machine (n=10)
Recelved order ; N’ﬂ Applied Welght Standard Devlation
Calibration Date : 26 April 2023 (g) of Reading (g}
Ambient Temperature : 15°C1040°C e 0.000007
Relative Humidity : 30% 1090 % 200 0,00000
Callbrated by : Man Patlanapangpatboon
Approved by :

{ ) Formthippa Tameyakul
{ )Melee Butkuea

Approved Signatory

(,7) Suwit Imjal
Issua Date : 2May 2023
‘The Unertrinties are for a y of 35%.
e = 15 in Tull excem pric
o o't 1< Equiprent :

tanansliinugy

]

o




vongslany

TECHNOLOGY PROMDTION ASSOCLATION (THATLAND-JAPAN}  § £
A SERVICFS 3: ABRSTION AND ES {’.//3};
: 34 PATTANAKARN ROAD SO1 (8, SUAXLUARG, SUANLUANG BANGRAK (0246 rhatde™ -4
Equlpment : Electronic Balence Cert.No.: 23MMY12 e o0 R EAXIC 18 40) - TALTIS 1702
Condition As-Recelved:  Used ltem Page: 3¢l 2
Reference : 2304-04580C-1 e 7T
Result of calfbration 3‘0..“‘ [‘0‘!"‘\ AL Conilo: Zame1s
516 age.:
2. Eftect of off center Joading Nt Tl N | e i i i
A mess of 100 g was placed to various position on the pan. \0, Certificate of Calibration
The weighing machina reading error ableined is given in the table " d":""' por—
aximum diffarence betwee:
Equipment : Electranic Balance
Position 1 Position 2 Posltion 3 Position 4 Position 5 off-center and cantral loeding
(a) tg) (g) (9) () (a) Manufacturer : Mettier Toledo
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3, Departure fram nominal value Model: XSR205
Balance Measurement Coverage
Applied Welght Reading  Corcection  Uncoralnty Faetor Serlal No.: C210685394
(g} (s) (g) (£mg) (k)
Unload 0.00000 0.00000 0014 213 ID No.: UAE WAC.010/2585
0.05 0.05001 -0.00001 0.015 2.09
04 0.10001 .0.00001 0.015 2.09 Submitted by : United Analyst and Engineering Consulant Co.,Ltd.
1 1.00004 -0.00001 0.018 2.04 A Soj Udomsuk 41, Sukhumvit Road,
5 5.00003 -0.00003 0.026 200 Bangehak, Phakhanong,
20 20.00006 -56.00008 0.045 2.00 Bangkok 10260
50 50.00006 -0.00006 0.080 2.00
80 80.00004 -0.00004 0.15 200 Location ; Balance Room
100 100.0000 0.0000 0.18 2,00
150 150.0000 0.0000 0.28 200 Raceivad order : 26 April 2023
200 200.0000 0.0000 0.28 200 Callbration Date : 28 April 2023
Armblent Temperature : 15°Cclo40C
The reported Uncartainty of measurement was basad on 2 standard uncertainty muttiplied by & coverage Relative Humidity : 30 % 1o 80 %
{ laval of confidence of approximately 85 %.
factor & , providing & laval of P Calibrated by : Man Patlanapangpaiboon
-000-
Approved by : 4’ !
Approved Signatory
{ ) Pomihippa Tamayakul
( ) Malee Bulkruea
(/) Suwit Imjai
{ssue Date : 2 May 2023
The L are fora of i 95%
[P — drer theo s
. Approsal af the hed cf Cevpueiiz Seivices 3 Exwipomst Calitva s and Teing Scrvives. .lu-
mnﬁﬁ'lumyﬁ* —tenmTmIuR
~ aarnnen
Equipment : Electronic Batance Equipment : Electronic Balance CertNo.: 23MM113
Condition As-Recelved ;  Used ltam Condition As-Receivad :  Used ltem Page: 30f 3
Referance : 2304-04580C-2 Referanca ; 2304-04580C-2
P ure .und . Result of callbration
Calibration were using in-house cali CP-0B01 ing to direct 2. Effect of off centar loadin:
messurement method againat standard weight. A mass of 100 g wes placed to various position on lhe pan,
Condition of this result of calibration The weighing machine resding error oblsined is given in the table
1. Reference standard instruments:~ Maximum difference batwean
Instruments Madel Serial No. 1D Na. Tast report No. Due date Position1  Position 2 Position3  Posltion4 Posltlon § off-center and central loading
1) Standard Weight Set (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024 {g) (g) (g} (g) (g} (a}
2. This cerlificate Is valid only to the item calibrated on date and place of calibration. -0.0001 -0.0001 0.0000 -0.000% -0.0009 0.0001
3. This result of callbration was made on requested at the point specified by customer. 3, Departure from nominal value
4. WES uerlfrul? is.not certified for any commercial transaction. ] Balance Measurement Coverage
5. This certification is traceable to the Intemational System of Unit. ) Applled Welght Reading Carrection Uncertaln Factor
Result of calibration () Without Adj (* ) After by (ntemal C: (9) (9) ITT) (£mg) {_k)
Range capacity : D g to 81 g Resolution 0.00001 g Unload 0.00000 0.00000 0.014 211
81 g to 220 g Resolution 0.0001 Ll 005 004999 +0.00001 0015 209
Before Adjustment : 0.1 0.08998 +0,00001 0015 2,07
Balancs Meaasurement Coverage 1 1.00000 0.00000 0.018 204
Appllad Welght Reading Carraction llnc:nalnu Fakgnr 5 500000 £.00000 0.026 200
{a) {9) LR (era) o 20 2000002 -0.00002 0.045 2.00
8 . gocugs oA o 50 5000002  -0.00002 0.080 2,00
200 189.9985 gin! i - 80 8000002  -0.00002 015 200
After Adjusiment : ~ 100 1D0.0000 0.0000 017 200
1. Determination of the standard deviation ofms:ﬂnmnhmal " {n=10} 150 150.0000 0.0000 0.29 200
Appliad Weight landard Daviation 200 199,980 +0.0001 029 2,00
(g} of Reading (g9)
80 0.000007 ) )
b 2.00004 The reparted uncertainty of measurement was baged on a standard unceriainty multipiied by a coverage

tactor k , providing a level of confidenca of approximately 95 %.

000~
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

=
f ‘ CORPORATE SERVICES 3 ; EQUIPMENT CALIBRATION AND TESTING SERVICES
@' 5343 FATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 02717-3000 FAX. 0-2719-3484

CertNo.: 24TWag

Page.: 1of2
Certificate of Testing
Equipment : DO Meter
Manufacturer : sl
Model : 5100
Serlal No. ; 11B 101863
1D Np. ¢ UAE.WAO.004/2564
Recelved Date : 20 Fobruary 2024
Test Date : 21 February 2024
Raference : 2402-0829DSC-1
Submitted by : United Analyst and Englnearing Consultant Go.,LId.

9 Soi Udomsuk 41, Sukhumvit Road, Bangehak,
Phrakhanong, Bangkok 10260

[} ition : (25£5)°C
Humidity (50+£20)%

Test Procedure : In - house method : GP-CHB
by Comparison Technique with Azkia Modification Method
Tested by Walalak Sirithean
38

Approved by : S""‘ g

Approved Signatary
{ ) Pomthippa Tameyakul
{ ) Unnopphol Harachai
(./f Saithlp Meangmal
Issue Data : 22 February 2024

nmsluaugy

Cert.No.: 24Twag
Page.: 20f 2

Conditton of this result of calibration

1. Reference Standard Instruments :
This cartification is traceable to the ntemational System of Unil through the raference standards
laboratory of Industrial Calibration Center, Technology Prometion Associstion (Thalland-Japan).

Instruments Serial No, D No. Certificate No. Due Date
1. Burette - 130BU40 23C61172 22 Mar 2025
2. Balance 14233821 110RCD01 23MM405 16 July 2024
2. Standard Material -
Materiat Manufacturer LotNo. | Assay
Sodium Thiosulfate penlahydrate Merck AMI763318 100.2%
Result : Dissetved Oxygen Meter Adjustment With Alr 100 %

Dissolved Oxygen Probe No.: 228100125

Titration Method DO Metar

(Azide Modification Method) Reading Sizrirs Deistion
imgrL} {molL) {mgh.y
820 B1g 00055

This report was cestified only for the Instrument we testad.f is allawable 1o use for study

Intend to usa for advertlsing and referral purposa is prohibited. This repart may not be reproducad
other in full without written approval of the laboratary
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Calibration Certificate

Certificate No.: 2303074-001-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.

Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260
Pagelof3

Equipment: Etectronic Balance

Manufacturer: METTLER TOLEDO

Model: AB204-S/FACT

Serial No.: 1129351010

1D No.: URE.WAS.002/2552

Order No.: 2303074

Operation No.: 2303074-001

Date of Receipt: 26 May 2023

Date of Calibration: 26 May 2023

Calibrated by  Mr.pheraphat Tusnjit Approved by W
Sclentist { Miss porm JSengkamidt )

Vice President, Department of Laboratory Services

Dile of Issue: 29 May 2023 Responsibis for the Technical Management Tesm

arefora it 859

This Certificate is issued in accardance wilh the conditions of accreditation granted by the Thal Laboratory Acoreditation Scheme
which bias assessed the measurement capability of the laboratory Bnd its traceability to reconnized national standards and to the
urite of measurement realized at the camresponding national standards laboratory. This certificate may not be reproduced other
than in full excapt with the prior written approval of the National Food Institute.

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

Certificate No.: 2303074-001-01

Equipment: Eiectronic Balance. Manufacturer:  METTLER TOLEDO
Model: AB204-/FACT Recolutions  0.0001 g
Sarlal No.r 1129361010 IO No.: UAE.WASOO2/2552
Capacityr 220 g
Date of Callbration: 26 Mey 2023 Pay® 20f3
Amblent 27 & 01 °C Relvwehumdly: 61 = 22 %

Place of Calibration: Foom 10 Belance Raom, UNTTED ANALYST AND ENGINEERING CONSULTANT €O.,LTD,
Condition of Equipment: Good Condtion

1. Cakibration Method: NFIHEthoA WMADIDL  In-House Method based en UKAS Lab 14 : 2018

2. Reference Seandards:

Beference Standamd  Model  SerialNo,  Callbated®y Lodificote Mo,  Dus Date

Standard Weight Clase £2 1mg to 2009 BSOS567572 s MZ3040535 8 Aprfl 2024
Instrument Modal SerfalNo,  CalibratedBy Certificate No,  DuzDate
Thermo-Hygro Meter 608-HL NFLETH 01823 Quality Rebern QR23-0491 21 February 2024

3. This certification Is traceabie to ST UNIT
4. This cestificobe wos certified anly for the instsment we calibratad,
5. This resusk of calibration rate

Callbration Results:

1. Repeatabllity of Reading:

Nominal Valve (¢ } Standard Deviztion of Read)'st _fa)
100 0.000048
200 0.000048

2. Off-Center Error:
Amassof 100 g was placed and moved & various position o pan
The balance readmyp obrained Is given in the wble,

N
2
& o / /1 L. 4%
O A
1 2 3 § |7 (Madmum Difference) 4’/“! ¢
a1 93l gl (g ) (8 ) 29 2028
990005 | 950595 | 050805 | 90.9500 | 909999 | svoser 0.0803

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2303074-001-01
Equipment: Electronic Balance Manufscturer:  METTLER TOLEDO
Models ABZIHSIFACT Resolutions 00001 ¢
SerialNo.t 1129261010 10 Noit UAEWAS.002/2552
Capacity; 220 ¢
Date of Calibration: 26 May 2023 Pagn3af3
Callbration Results:  (Continued)
Calibration Range; 0200 g
Callbration Adjustment:  Internal Calibration
3. Departure from Nominal Value:
Nomminal Value Randard Value Averoge Readng Comecton Uncertainty | Coverage Factor |
L g1 [ i [ [ (+ 4 ) P
Uriond 0.00000 00000 00000 on0ss a0
o001 091000 0100 00000 ) 200
| oos | oosoo 0500 oo 0.000088 200
X1 030001 0009 ooop1 | ooooomm
02 020008 01999 0001 o00p0rs 200
o5 050007 0.5000 00000 0.00008% 200 |
1 195000 L0000 0.0000 1Y 200
z 200002 20000 0.0000 _D.00008S. 200
s 500003 59000 0000 0. 290
10 10,00001 92903 9.0001 000009} 200
x 2000003 200000 00000 0.000095 200
0 s0.00003 5,509 0001 o001 200
» 7000006 59.9999 0.0002 200013 200
100 10000006 99598 0.0002 000015 20
= 15 R0y L5 357 00002 0.00021 200
== 2004 1 e 0.0004 000028 200

29 M.?,MZB
MWMWHWWMNIWWmMHWlmwk.MI
leve! of confidence of approximacely 95 %.

End —-——=-

F-CS-D12 Revision: 0 Date: 20-M-65
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
RVICHS 3: M T
A
53474 PATTANAKARN RUAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 ‘-4',:,‘:5
NBC-TWI-THIE
TEL-02717-000-29  FAX,U-2714-5454 CALIBRATION BaEL

Cart.No.:  24CH390
Page: 10f3

Certificate of Calibration

Equipmant : PH Mater

Manufacturer : Horiba

Model ¢ LAQUA-PH210

Serial No. : HADAD007

ID No.: UAE EFM.002/2563(EFM.pH.02/83)

Condition As-Received: Usad ftem

Received Date : . 01 Apell 2024

Calibration Dats 02 April 2024

Refarance : 2404-0037WSC-1

Bubmitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangohak, Phrakhanong, Bangkok 10260

Ambient Temparature : (25 + 25) °C

Relative Humidity : {50 & 18) %

Calibration Procadure : fn - house method :

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

cortified reference material {CRM)

- CP-CHB by compariscn with temperaiure standard

Callbeated by : Warakom Lemgagtrakul
Approved by : 8""”‘" > —
Approved Signatory
{ )Pomthippa Tameyskul
{ ) Unnopphol Harachsl
{/) Seithip Msangmal
1ssue Oate : 08 April 2024
The are for a P of app: 95%
T cent [ pe——————
Appronal ofth boadof Carporats Servicon 3 aipmees Caoration wd Testug Sorvices.
wonaslumuny
A 0062139

CortNo.: 24CH3Z9

Fage.: 20f8
Condition of this calibration result
1. Refarance Standard Inatnment
Instrument Serlal No. IDNo,  Gert.No, Dus Dats
1) Document Process Calibrator 54030048 130RC118 202802 27 Aug 2024
2) Ref. Standerd Thermometer 4082054 110RCO44 231908 26 July 2024

This cartification is traceable to the Systam of Unit through:-
- Technology Promation Association (Thaitand-Japen)
2. Cerlified Reference Materlals : The messursment redukts are tmceable to 51 through CPA chem Lid.,
ANSFASQ National Accreditation Baard, Accredied No. AR-1B35

Buffar Solution Manufactuver Lot No. Exp. dats
pH 4,008 CPA chem 940102 27 Nov 2025
pH6.088 CPA chem 940104 02 Nov 2024
pH B.887 CPA chem $40106 02 Now 2024

3. This certificate (s valid oniy to the Item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
standard curve by Process Bt pH (4,707,10)
|
Nominal | Standard Actual Reading Uncertainty of | Caversge
Unlt Under Value Voltage Measurement factor
loout, (V) K
pH myV mv pH

pH Meler 4.00 177.48 17786 40 o.058 200
S/N.: HADADOOT 700 0.00 a2 6.98 0.058 200
1w 000 02 6.8 0.058 200
10.00 -177.48 -177.3 10.01 0.058 200

: Sedl
wonenslaeiinf
a 1209881

/oy
24CH398
sets
Calibration Results

Function : pH Measurament
Parforming three buffers standard curve by using buffer nominad pH {3,7){7,10)

Unit Undar Standard pH Actual pH | Actual mV Uncerisinty of | Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor
(mv} &} k |
pH Electrode 4.008 401 1802 0.0079 200 |
SIN. QB2M0181 6.988 6.8 1.3 0.0099 200 |
8588 700 08 0.0088 200
9.997 10.00 -189.4 0,011 205 ‘

Function : Temparature Measurament
(*) Without ad]ustmant

This was with Probs;

- Modal: _mwwn

- Sevial No. : QU2MO1B1

Dimansion of probe

« Length © 103 ma.

~ Diamater : 18 mm.

- Immerslon Depth & 20 mm.

Calibration $tandard uuct Emor Uncerfainty of | Coverage

Polnt Temperatura Reading measurement factor
{*¢) (*c} {°c) (c) {°c) k
250 25.002 250 -0.002 0.13 2.00
30.0 30.003 300 -0.003 013 200
350 35.008 350 -0.003 013 200

‘Remark - UUC* = Unit Under Calibration
The reporied mmdmwﬁmbssdunadandaﬁumnakﬂymmmmdbyaw
factor k, pmddlngahvslo'emﬂdemo(appmxlmanaussﬁ.

-o0o-
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TECHNOLOGY PROMOTIDN ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES &: EQUIPMENT RALIBRATION AND TESTING SEAVIGES
5344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.D-2719-3484

Certificate of Calibration

Equipment : Electronic Balance
Manufacturer : Mettier Toledo
Modet ; AB204-SFACT
Serfal No. : 1126381010
1D No. : UAE.WAS.002/2552
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Banpchak, Phrakhanong,
Bangkok 10260
Location : Balance Room (108)
Received order : 11 May 2024
Calibration Date : 11 May 2024
Ambient Temperature : 15°Cto 40°C
Relative Humidity : 30% 1090 %
Calibrated by : Khit Ruttanaprapachai
Koo
Approved by :
Approved Signatory
{ ) Ponpan Paipim
{ ) Suwittmjal
(v ) Kunohit Promprat
Issue Date : 15 May 2024
The arefore ity of 5%
‘This cartificats may not be reproduced other thas in full, excepl with the prior writisn
Appraval gt the head o to - i Testing sam

wenerslurungu

Equipment : Eleclronic Balsnce CertNo.: 24MM282
CondHion As-Recelved:  Used ltem Page: Zof 3
Reference : 2405-01660C-1

Procedure used -

Calibration were using in-houss
according to direct measurement methed against standard weight.
Condition of this regult of calibration
1. Refarence standard Instruments:~

GP-0B01 based on UKAS LAB 14

Instruments Muda| Serial No. ID No. Test report No. QOus date
1) Slandard Weight Set {E2) 15684 24053 TO0RCO07 MM-0013-24 25 Jan 2026

2. This certificate (s valid only to the item callbrated on date and placa of calibration.

3. This result of calibration was mada on requested at the point specified by customar.

4. This cerlificate is not certifled for any commerclal transaction.

5. This certification is traceable to the International Sysiem of Unit.

Result of callbration () Without Adjustment { * ) Afler Adjustment by Intemal Calibration

Rangs capacity : 0 g to 220 g Resolution 00001 g
Before Adjustment :
Balance Measuramant Coverage
Applied Welght Reading Cormrection Uncartainty Factor
(g) (g) (9) (£mp} (k)
100 100.0000 0.0000 0.8 203
200 200.0006 -0.0006 Q.30 2
After Adjustment @
1. Determination of the standard deviation of walghing maching {n=10)
Applled Walght Standard Devlation
(g) ofReading (g)
100 0.00007
200 0.00005

wnenfhinunu

Equipmant : Electronlc Balance CertNo,: 24MM292
Conditlon As-Received :  Used Itam Page: 3of 3
Reference : 2405-01660C-1

Result of calibration

2. Effect of off center toading
A mass of 100 g was placed to various position on the pan.
The weighing machins reading error obtained Is given in the table

Maximum differsnce between

Position1  Position 2 Posltion 3 Pagltion 4 Pasltlon B off-center and central loading
(g) {g) {g) (g) (9) (g9)
~0.0004 -0.0004 -0.0003 -0.0003 -0.0004 0.0001
3. Departure from nominel valug
Balance Measurement Coverage
Applied Welght Reading Correction Uncertainty Factor
(g} [{:1] {a) (tmg) (k)
Unload 0.0000 0.0000 018 213
oot 0.0100 0.0000 015 213
0.05 0.0500 0,0000 .15 213
o4 0.1000 0.0000 0.15 213
0.6 0.5000 0.0000 0.158 213
1 1.0000 0.0000 015 213
10 10.0000 0.0000 0.15 21
&0 499599 +0,0001 047 208
100 99.9689 +0,0001 0.18 203
150 149.2008 +0.0002 0.29 2
200 189.99%0 +0.0010 0.30 2

The reported uncertainty of measurement was based on a standard uncertalnty muttiplied by a coverage
factor k , providing a level of confidence of approximately B5 %.

~ofio-

wnarslumunu

<&,

TECHNOLOGY FRUMOTION ASSOCIATION (THAILAND-JAPAN) w =
s JBRATION AND TEST] N
53474 PATTANAKAKN ROAD 501 18, SUANLUANG. SUANLUANTG BANGKOK (3250 il
TEL.0-2207-3002 PAX.0-22)5.04%4

W3GTagms Tz
CALIGRATION 081

Cert. No.: 24TM30

Certificate of Calibration Page: 1ot
Equipment : Water Bath
Manufacturer = Mammert
Model : WNE 14
Sarial No, : L416.0612
1D Na.: UAE.MIC.003/2560
Submitted by : United Analyst and Engineefing Consultant Co,,Ltd.

3 Bol Udornsuk 41, Bukhurmvil Road,
Bengchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory
Recelved Order : 10 February 2024
Calibration Date : 10 Febmary 2024
Ambient Tempsaratura : (26210)°C
Relative Humidity : (50£30)%
Calibrated by : Krisda Males
Frm— Z‘?’ﬁ’ A

Approved Signatery
( ) Pornthippa Tameyakul

(.A/ Unnopphol Harachal

€ ) Suwit Imjai

Issue Date : 19 Febwuary 2024
The Uncertainties are for a p! y of approxis

‘I certeficate may ot be repsodussd esher an in Sl enceps it e pri
Anproval 6f Wre hesd of Corparaic Sery

—
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@
Equipment : ‘Water Bath Cerl. No.: 24TM30
Condition As-Recelved : Used Hem Page: 20f 3
Refersnca : 2402-02320C-3

Procedure Used :-
tion were using in-house CP-OTC4 Based on ASTM E715 according
1o direct measurement method with Data Acquisition which conngcted with Industrial Pletinum Resistanca
Thermometer ( IPRT ).
The temperatura scals usad wes based on iTS-80.
Condition of this resutt of calibration
1. Reference standard instrument:-

Instrument SerialNo.  Cert.No.  Tracaable  Dus Dafe
1) Data Acquisition MY49001451  23LM27 TPA 25 Feb 2024

2. This certificate Is valld only to the lam calibrated on date and place of calibration.
3. This cartification |s lraceable 1o the International System of Unit.
Remark : TPA : Technology Pramotion Association { Thailand - Japan ) 1

Equipment : Water Bath Cert. No.: 24TM30
Condition As-Recofved : Used Hem Page: 30f3
Raference : 2402-02320C-3
Result of Calibration - ( *) Without Adjustment
Function of WUG* : Temperature Source
Callbration uue uuc* ‘Average® Standard Reading ( °C ) Il
polnt Setting | Reading Position B
("C} (c) (cl T ] 2 | 8 [ 4 | Sfrefy | (+°C)
445 446 446 | 44491 | 44463 | 44498 | 44518 | 44528 0.15
°"",:":“"°" Unttormity | staniny | ©2veroee)
(*C) (*¢) (£°C} k
44.5 0.12 0.058 2

Average* ; The average of 30 valves in each pesition.

Resull of Calibration ;- -
::x::::u:’c. s i (“rz)p:vm ;:]lu;mm e : The maximum diff of at any sensors end the measured temperalure
Heat transfer medium used :  Waler 4t the reference location which are observed i the same lime or at &8 close an observation tima as possible
to datermine the temparature pattem or homogenelty within the chamber under steady-state corxditions.
Environmental AC Valtage Supply Stabllity : One-half of the greatest maximum difference of measured tamperature at any one probe.
(‘c) [ %R.H. | { volt ) UUC* @ Unit Uinder Callbration
Baglnning of Calibration 24 221 Note : The reported uncartainty of measurament was included siability and excluded unfformity.
Finishad of Cailbration_ 2 - 220 X
“Tha raported uncertalnty of measurement wae based on a standard uncenainly multiplied by &
P / Postion R::Nﬂd coverage factor k. providing & tevel of confidence of approximataly 85 %.
~ 0.2
— - [ N37P301418 -obo-
2 7 |2 N37P300732
‘/ N A N37P301420
- / 4 N37PI01421
e (et NA7P301425
i 3{ b“‘? ‘
....... annnnan
TECHNOLOGY PROMOTION ASSUCIATION (FHAILAND-JAPAN)
ERVICES 3t IBRATION AND 1CES % @5
5333 PATTANAK ARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOR 10250 aad™ A .
TEL.O27(7-300.29  FAX,0-2719-0488 CALIRATION 9400 Equipment : Hot Air Oven Cert. No.: 24TM589
Condition As-Recelved :  Used ltem Page: 20f3
Reference : 2404-00040C-3
Procedurs Used :-
Cart. No.: 24TM569 Celibretion wera using CP-OTOZ besed on TLAS G-20 socarding o direct
Certificate of Calibration Bage.: 193 messuremant method with Data which with Detocor { RTD )
and Thermocouple Type T.
The tempersture scale used was based on 75-80.
Equipment : Ho! Air Oven Condition of this resutt of callbration
1. Reference standand instrument:-
Manufscturer : Memmer Instrument Seriat No. Cort. No. Traceabla Dus Date
1) Data Acquisition MY57013711 22LM15 TPA 11 Jul 2024
Mode! = UF 55 2. This certificate is valid only (o tha Item calibraled on date and placa of calibration.
3, This cerlification Is traceabie 10 the Inteational System of Unil.
Serlal No. : B8212.0411 Remark : TPA : Technology Promotion Association { Thailand - Japan )
Result of Calibratlon :- (*) Without Adjustmant
ID No. : UAE.WAOQ.005/2556 Function of UUG* : Temperature Source.
Fresh alr setting : Close Envirenment during
Submitied by & United Analyst and Engineering Consutant Co. Ltd. = | Beginning Finished
3 Sol Udomsuk 41, Sukhumvit Read, Temp. (°C) 27 26

Bangchak, Phrakhanong,

Bangkok 10260
Location : Leb Floor 2
Recelived Order : 01 April 2024
Cailbration Date : 01 - 02 April 2024
Amblent Temparature : (26x10)°C
Relative Humidity : (50+30)%
Calibrated by : Krisda Malee
Approved by : é

Approved Signatory
{ ) Ponpan Palpim
{v") Suwit Imjai
{ ) Kunchit Promprat
Issug Date : 5 April 2024
‘The Uncertainties are for a d P! of i ly 95%

T sertfieme may nox be reprodveed ober thaz fn fufl, exccp with the prior wiitien
Aparonul of the ted of Corpormie Services & : Equipment Calibeaity 0 Tasing Servites

enanslumuny
A D065DS

‘:E N . RELHumid. | % ) 47 48
AC S Volt 221 20
] ] -
1

Ref. Std. 10 No.: @

H Point
i3 (12010 180)
Paosition : {104)°C
7 A «

e 1| 21-16TC01 | 22-18RTD-2/1

2 21-18TC02 | 18RTD-212

3 2118TC03 | 18RTD-2A

4 | 21-48TC04 | 1BRTD-2/4
Probe Installation Detalls : Dimension of Chamber : 5 21-18TC-05 | 1BRTD-25

a= 60 com D= 050 m 6 | 21-18TC08 | 1BRTD-2%
b= 50 em W= o m 7 21-18TC-07 | 1BRTD-277
¢= 50 em H= 075 m 8 21-18TC-08 | 1BRTD-2/8

Capacity = 030 m® | 9(ef) | 21-187C09 | 16RTD-29

bt

lenanslumuey
41209739




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
5

A
‘@ 5344 PATTANAKARN ROAD §01 18, SUANLUANG, SUANLUANG BANGKOK 10250 -
TEL.0-2717-3000-29 FAX0-2715-9484 CALBRATION 0001
Equipment : Hot Alr Oven Cart. No.: 24TMS89 i
Condltion As-Received ! Used Item Page: 30f3
Reference 2404-00040C-3
Result of Callbration ;- (*} Without Adjustment cenificate of calibration Cert. No.: 24TMB47
Function of UUC" : Temperature Source Page: 10f3
Fresh gir setting : Close
Calibration| UUC* | UUC* Overall |
Point | Seting |Reading]  &tabllity Variation| Faclor Equipment : Incubator
(°C) [ {*€) | (°C) (£°C) c) 1*c) k
1040 | 1040 | 1040 0032 047 o84 | 2 Manufacturer ; Bindsr
120.0 1200 | 1200 0.12 0.72 1.3 2
130.0 180.0 | 180.0 Q13 12 1.5_ 2 Modal = KB 400 E6
Calibration (*C)
Point Posttion Serlal No. : 20200000015535
("C) 1] 2 3 | 4 5 6 7 8 [9@et)| (+0)
104.0 | 104.464]103.847] 104.226] 104.232| 104.105] 103.691[ 104.275| 104.127 104.013| 042 1D No. z UAEMIC.018/2564
1200 | 120.635| 120.506] 116.531| 118.644| 120,364 120.144 [ 120.158] 1.1
| 1800 | 180574 ] 170.768 | 180.285| 180.870 | 179.504| 170.790] 160.287| 176.961 170.802] 1.1 Submitted by ; Urited Analyst and Engineering Consultant Co.Lid.
Average* : The average of 30 values In each position ::n‘:h';\]:l:m::k ::; Sukhumyit Road,
Temparature stablilty : One-hall of the greatest maximum difference of measured temperature at any one sensor. A Bangkok 102; abd
: The of at any sensors and the measured 5
temperature at the reference location which are observed at the same time or at es close an observation time as Location : Microblalogy Labaratory (302)
sible to ihe tiern or within the chamber under steady-state conditions.
% Oversi Variation  Tha Diffrence o i masimam and mrum Recelvad Order : Of Aprit 2024
UUC* ¢ Unit Under Calibration o ﬁ:‘;m".:::;m ) (°‘2 ::"1' :‘]"‘:‘;
Note : The reporied uncertainty of measuremenl was included stabliity and excluded uniformity . Relatlvs Humldity : (50+30)%
The reperted uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximaisly 85 %. Calibrated by : Man Pattanapongpaiboan
~oflo- &! ! .#
Approved by : 5
Approved Signatory
() Ponpan Palpim
(V) Sttt 1mja)
{ ) Kunchit Promprat
Izsua Date : 7 April 2024
Tha are fora of 95%
N ceriificals may in full the pricr written
W . '
: rana'ﬁ‘lumugu ' naslumusu
2120973
Equipment : Incubator Geit, No.: 24TMB47 Equipment : Incubator Cort. No.: 24TMB47
Condition Az-Recelved :  Used Item Page: 2of 3 Condition As-Recelved : Uzed item Page: 3of3
Reference : 2404-00030C6 Referance : 2404-00030C-8
Procedure Used :- Result of Callbration :- {*) Without Adjustment
Calil were using GP-OT0Z bassd on TLAS G-20 according to direct Function of UUC*: Temperature Source
measurement mathod with Data isition which with Detector { RTD ). Fresh afr setting : Cle
The temperature scale wsed was based on 1TS-90. Calibration | UUG* | uuc* Overall =
Condition of thls result of calibration Point | Setiing stability tation] Factor
1. Referenca standard Instrument;- (°C) eil ey (i'C) (*c) (:c) M
Instrument Serial No. Cert. No. Traceable Due Date 35.0 350 350 0.035 019 o202 2
1) Data Aequisition MY49023832  23LM122 TPA 26 Jul 2024 -
2. This certificate Is valid only 1o the item calibrated on dats and place of calibration, Calibration ’ ()
3. This certiication ia traceable ta the Intemational System of Unit, Point Posttion
Remark : TPA : Tachnology Promotion Assoclation { Thalland - Japan ) {°C) 1 ] 2] 3 T a1 5 ] & [ 7 ] & Jawen| (+c)
of Callbration:=  (*) Without Adustment 350 | 35.000 | 35.022 | 34.841 | 34.851 | 35027 | 35.011 | 35.023 3502 | 35007| o0.30
Functlon of UUC* : Temperature Source Average® : The average of 30 valuas In each position.
-Fresh air setting : Closa Environment during callbration Temperature stabliity : One-half of the greatest difference of at any one sensor.
B Beginniny Finlshed Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
Tonip {0 ) N 24 24 temperature 2t the refsrence location which are observad 2! ths same time or &t as close an observation tme as
REL.Humid. ( % } 54 | & possible to the pattern or within the chamber undar ateady-state conditions,
AC Supply ( Voit ) 21 23 | Overall Vartatlon : The Difference of the maximum and minimum i
UUC* @ Unit Linder Calibration
Position : Raf. Std. Nota : The reported uncertainty of measurement was inciuded stablify and excluded uniformity .
H : 20-'11:1?;&1 Tha raported uncertalnty of measurement was based on a standard uncertalnty muliplied by a coveraga
2 ORI factor k, providing a level of confidence of approximately 95 %.
3 20-16RTD-03 ol
4 23-16RTD-04
5 22-16RTD-05
6 20-16RTD-08
7 20-18RTD-D7
Prabe Instalfation Detalls Dimension ef Chamber : B S2I6RTD-06,
A= 0 em p= 048 ) 9 (ref.) 22-16RTD-D8
b= i om W= 0865 m
c= 10 com H= 12 m
Capacly= 037 m

wenanslumuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL, 0-2717-3000 FAX. 0-2719-M84

CertNo.: 24TW38

Certificate of Testing
Equipment : DO Meter
Manufacturer : Y8l
Model = 5100
Seriai No. : 118 101862
IDNo. : UAE WAD.004/2554
Recelved Date © 20 February 2024
Test Data : 21 February 2024
Raference : 2402-0628DSC-1
Submitted by : United Analyst and Englnesring Consultent Co..Ltd.

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

] ition : (25£5)°C
Humidity — {50:20)%
Test Procedure : In - house methad : CP-CHY

by Comparison Technique with Azide Modification Method

Testad by * Walslgk Sirithean
Iy
Approved by ; 87"‘

Approved Signatary

{ )} Pomthippa Tameyakul
() Unnopphol Haractiai
(/f Saithip Meangmal

Issue Date : 22 February 2024

wnmnslinuny

Cert.No.: 24TW38
Page.: 20f 2

Condltlon of this rasult of callbration
1. Referenca Siandard Instrumsnts :

This certification Is traceabls to the Inlernational System of Unit through the reference standards
Iaboratory of Indusirial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Dus Date
1. Buretta - 130BU1D 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO01 23MMA0S 16 July 2024
2. Standard Material ;-
Material Manufecturer Lot.No. Assay
Sodium Thiosulfate pentahydnate Marck AM1763216 100.2%
Result : Oxygen Mater With Alr 100 %
Dissolved Oxygen Probe No.:  22B100125
Titration Mathod DO Metar
Standard
(Azide Modification Method) Reading mdard Deviation
(mgiL} {mgfL) (mgl)
.20 B9 0.0055

This report was cedified only for the Instrumant wa tested.it ia allowable to use for study
Intend Lo use for edvertising and referrel purpose is prohibited. This report may not ba reproduced
other In full without written approval of the laboratory

~alo-
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i Foundaton for Industial Development National Food instiute
mriney of bevary  Foad Rdositial Labarelzry Serdce Cemer

Calibration Certificate

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

Bangchack, Prokhanong, Bangkok 1026D

FeamnesLMuLTYa0BdRan Uuan S
I I I AUELSNISAZUNUBNISZEAMISSUSINTS

Frgelofd

quip Balanca
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: 009071872
ID No.: UAE.WAO.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by Mraerawut Prapawuttipong Approved by /

Sgientist ( Mr.pheraphat Tuanjit )
Manager, Divislon of Callbration Laboratory

Date of Issue: 9 April 2024 for tha Technical Team
The arefora of 95%

This Certilicate is issusd in accardance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
whith has assessed the measurement capability of the Isboratory and its traceability to necognized national standlards and to the
units of measurement raaized at the cormesponding narional standards laboratory. This certificate may not be reprocuced other
than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Dare: 20-04-65

Foundation for indussrial Development Nationa! Food instinte

ez e Food incusal Laborarory Setvice Center o boa
Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electrone Batarce: Manufacturar:  METTLER TOLEDQ:
Model: ¥SR20SDU Resolution:  0.00001 g/ 00001 g
Seriai Mo CO0071872 1D No.: UAEWAO.012/2563
Cepacityr 220 g

Date of Calibration: 2 Apil 2024 Page2ol4
i Ambient 245 + 05 °C  Relvetumdty: 475 : 25 %

Place of Calibration: Laboratory, UNTTED ANALYST AKD ENGINEERING CONSULTANT CO, LTD.
Condition of Equipment: Good Condion

1. Calibracion Method: NE] Method W-MA0D1  In-House Method based on UKAS Lab 141 2019
2, Reference Standards;

Reference Standard ~ Medel  Serialfo.  Calbrated 8v  Certificate No,  Duo Date

Standaed Weight Class B2 1mg ta 2009 B505567572 = MZI040535 8 Apri 2024
Instrument Model  SerialNo.  CalibratedBy CenificateMo,  DuaDate
“Thermo-Hygeo Meter 50B-H1 NFLBTH 1623 Qualty Rebom QR40313 9 February 2025
3, This certfication is raceable to ST UNTT

4. This ti was certified cnly 108 the i we calibrated.

5. This resuk of calbration wes found accurate as sh date and pi i Y
Calibration Results:
1. Repeatability of Reading:

Nomina vaive (7 | Standard Devistion of Azarin %
w© 00000052 ]
8 1 0.0000063
10 | D.000048 o
00 | 0000052

2. Off-Center Error:
Amassol 100 g was placed and moved to varous poskion on pan.
The balence reading ohiaired ks ghen in the table.

Ak}
o

1 2 3
Cg)lC o l¢ g}
100.0002 | 1000001 | 100.0002

FC5-012 Revision: 01 Dale: 20-04-65
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Calibration Report
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NEC-TIZ|-TIE 17025
CALIBRATION 0061
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- ousy FOUNCEION fe7 Inchusinal Developmens National Food nstlae Yottt
Ayl ndwan  FOOM Indusmal Laboratory Senvice Center

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Edectronlc Galance: Manufacturer;  METTLER TOLEDO
Model: X5R2050U Resolution:  0.00001 g / D.0001 g
Serdal No.: CD0SD71872
Capacity: 220 g

Date of Cafibration: 2 Aprit 2024 Pagedof §

1D No.: BAEWAD.012/2563

Calihration Results:
Calibration Range:

{Continved)
81-200¢

Certificate No.: 2402283-001-01
Equipment: Bectronic Balance Menufscturer:  METTLER TOLEDO
Mudet: XSR2050U Resolution:  0.00001 9/ 0.0001 9
Serlal No.s CO0%071872 ID No.: UAEWAO.012/2563
Copacity: 220 g
Date of Calibration: 2 spn( 2024 Page 3 of 4
Calibration Results;  (Continued)
Calibration Range:  0-80¢
Calibration Adjustment: Internaf Calibration
3. Departure from Nominal Values (Range: 0 - 80 g ; Resofution: 0.00001 g §
[ Nonat vatoe Sandard Value Averaye Reading Comecton | Uscartanty | Goverage Factor
L] 4 - 3 LU | = _u ) s
Unioad | 0.000000 £.00000 D.00000 0.0000053 200
2001 0.001003 0.0011 -0.00001. 0.0000091 200
0805 0.005003 0439 | 000Kl | DO00M 1)
001 0010003 001000 0.00000 00000051 290
005 0049956 0.05000 000000 0.0000098 B
(7] 0.100011 0.40000 000001 | 5.00001% 200
0.5 0,500036. 0.50001 0.00001 0.000014 200
1 1.000003 1.00002 -0.00002 0000016 200
L 2 2000023 2.00001 oomm | ogomn7 200
5 5000017 500002 0000020 | 2.00
] 10000069 0000 | 00000 | 6.0000%6 200
x __20.000031 2000002 000031 0,000037 200
» 30000040 30.00003 0.00001 0.000052 200
0 soowove | 50.0000¢ -0.00001 0.000063 200
o 80.000068 [ 80.00005 000002 2001 i

F-(S-012 Revision: 01 Date: 204-65

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

Hominal Valoe Standard Velue Average Resding Correction Uncertainty | Coverage Factor
[ (] Ly T | S T £
® 000010 900000 a.00m 0,00015 _ 200
[ 100 10000005 100.8000 00001 0.00015 2,00
e noowor | 1100001 opee | poor? 200
12 12000003 1200000 0.0001 .00018 2
1 13000010 130,000 0.0001 ooops | 200
140 120.00014 140.0000 0.0051 aopan 200
150 15000008 1500001 0.0000 000020 200
. 16000010 160.0008 0.0000 ooz 200
3 1700002 1700001 0.0000 ooon | 200 |
0 2000006 200 0000 0.0002 ooz | 200 |

bas2d 00 8 standard y muitiplied by a coverage Roctor & , providing

The reported ity
tevel of confidence of approximalefy 95 %,

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

o

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S

534/ PATTANAKARN ROAL $01 1, SUANLUANG, SUANLUANG BANGKOK 10250 i

TEL.0-37i7-3000-29 FAX.0-2715:9464

Certificate of Calibration

standard and ditect measurement with
certified referance material (CRM)

Callbrated by : Warakom Lemgagtrakul

SQ.'(}L‘ -

Approved Signatory

Approved by :

( ) Pomthippa Tameyakul
{ ) Unnopphwol Harechal

{/) Batthip Meangmal
Issue Date : 08 April 2024
‘The Uncertaintit fora P ility of app! %%
s cenit y 50 be regu , enceps with dhe pei

Appraval ofthe besd of Corpurme Services : Fquipmeni Calibration and Teaing Services.

3 ALIBRATION AND SERVICES m
balyl

i

*ICTwLTB RS
CALIBRATION 0008

Cerl.No.: 24CH369

Page.: 10of3

Equipment ; pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial Ne. : HADAQOD?

ID No. : UAE.EFM.002/2563(EFM.pH.02/63)

Condition As-Recalved: Used Item

Recaived Data : 01 April 2024

Calibration Date : 02 April 2024

Refersnce : 2404-0037WSC-1

Bubmitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Sol Udomsuk 41, Sukhumvit Read,
Bangchak, Phrakhanong, Bangkok 10260

Ambient Tomperatura : (26 & 25) "C

Relative Humidity : {50 £ 15) %

Calibration Procedure : In - house method *

- CP-CHS5 by direct measurement with DC voltage

- CP-CHB by comparison with temperature standard

wnasluemunu

A 0062139

CertNo.: 24CH3B9

Page.: 20f3
Conditlon of this calibration result
1. Reference Standard Instrument
Instrumant SerlalNo, IDNo.  Cert No. Due Date
1) Document Process Callbrator 54030049 130RCT16 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RCO44 231908 26 July 2024

This certificalion is traceabla o the Intemational System of Unit malntained through:-
= Technology Promotion Assodiation (Thalland-Japan)
2. Certiffed Reference Materals 1 The measurament results ara traceshle to S1 through CPA chem Lid.,
ANSIASQ Nalional Aceraditstion Basrd, Accradited No, AR-1835

Buffer Solullon Manufacturer Lot No. Exp, date
pH 4.008 GPA cham 940102 27 Nov 2025
pH 8.988 CPA chem 840108 02 Nov 2024
pH 9,997 CPA chem 840106 02 Nov 2024

3. This certificats 13 valld only to the ftem calibrated on dete and placa of calibration.

Callbration_Results
[Function : mV Measurement
Parforming standard curve by Document Process Callbrator at pH (4,7)X7,10)

Nominal Standard Uncertainty of
Actual Rsading nostialedy of | Coverage
Unit Under Value Valtage Measurement factor
Calibration Input
(smV) &k
pH my mv pH
pH Mater 400 177.48 1776 401 0.058 200
S/N.: HAGADOO? 700 0.00 a2 6.98 0.058 2.00
700 0.00 02 6.88 0.058 200
10.00 ~177.48 -177.3 10.01 0.058 200

' Sell
wonensluriuak
21209881
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TEGHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAK) nﬁﬁk

o

A CORPORATE SERVICES $: EQUIPMENT GALIBRATION AND TESTING SERVICES =, 7o
TRy 534/4 PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG BANGKOK 10250 LA~
@ TEL.0-2717-3000-20 FAX.0-2719-9484 CALBRATION 8008
CeitNo.. 24CH388
Page: 30f3
i H .No.: 24MM282
Galtbrslion Resulte Certificate of Calibration e 30
Funcilon : pH Measurement 'age.;
Performing three buffers standard curve by using buffer nominal pH (4.7){7,10)
Unit Undar Standard pH ActusipH | ActualmV | Uncertsinty of | Coverage Equipment : Efectronic Balance
Buffer Solution Readi Rewding |pH Measurement |  factor
Gafrstioir "o 9 Manufacturar : Mettler Toledo
{mv) @) k
pH Efectrode 4,008 401 180.2 0.0079 200 Model AB204-SIFACT
SM.: Q9ZM0181 6.688 6.98 1.3 0.0088 2.00
.98 — =3 0.0088 200 Serfal No. : 1428361010
2997 10.00 -168.4 oo 205 | 1D No..: UAE.WAS 00212652
Funetio : Temperature Measurement
{*) Without sdjustment Submitted by : ;h;l;dul:;alystka:f Esmkirr:aﬁri;g Co;suhant Co. d.
This equipment was connected with Temperature Probe; Eangchnkm:;n m.an:"g wmvit Road,
- Model : 9652-100 Bangkok 10260
- Serlal No. : CO2NMO181
Dimenslon of probe Location : Balance Room (108}
- : 03 mm.
ki 1 Recsived order : 11 May 2024
- Diameter : LTI L Callbration Dats : 11 May 2024
- Immersion Depth : 80 mm. Ambient Temperaturs : 15°C 10 40°C
b Relative Humidity : 30 % to 90 %
Sta uuc* Uncerainty of | Covarage
Cafibration ndard Emor Calibrated by : Khit Ruttanaprapachal
Point ‘Temparsture Reading measurement factor
(’c) ('c) (*c) (*c) (£°€) L3 K\mc}\l&
Approved by :
250 25.002 250 -0.002 013 200 ¢ 3Pengenipam Approved Signaltory
300 30,003 300 0,003 013 2,00 () SuwitImjal
350 35.008 5.0 -0.003 0.13 2.00 (v ) Kunchit Promprat
Remark - UUG* = Unit Under Calibration
The reported uncertainty of measurement was based on & standard uncerainty mulfiplied by a coverage
= Iseup Date : 15 May 2024
factor k, providing e level of confidence af approximately 85 %.
-00o-
The Uncertainties are fora
Appeoval of the head of e
SaJL'
! .
nansluraunl wnastumun
a 1209882
a
‘@
Equipment : Elsctronic Batance Cort.No.: 24MN292 Equipmsnt : Electronic Balance Gert.No.; 24MM292
Condition As-Received :  Used ltem Page:20f3 Condtion As-Recaived :  Used liem Pago: 3 of 3
Refarence : 2405-01860C-1 Reference : 2405-01680C-1
Procedure used - Result of calibration
Calibration were using in-house p CP-OE01 based on UKAS LAB 14 2. Effect of off centar loading
aceording to direct measurement method against standard weight. A mass of 100 g was placed to various position on the pan.
Condition of thig result of calibration Tha welghing machine reading eror obtained is given in the table
1. Reference standsrd instruments:- Maximum dlffsrence between
Instruments Model Sarial No. 1D No. Test rapart No. Due date Posltion1  Position 2 Postltion 3 PasHion 4 Position 5 olf-cantsr and cantral loading
1) Standard Weight Set (E2) 15884 24053 FORCOO? MM0013-24 25 Jan 2026 {g) (g} (g} (9) (8) (9}
2. This certificate Is valid only to the item calibrated on dats and place ef calibration. -0.0004 -0.0004 -0.0003 -0.0003 -0.0004 0.0001
3. This result of callbration was made on requested at the point specified by customer. 3. Departura from noming! valve
4. This cerlificale &s nal certified for any commercial transaction. N Balance Measuremant Coverage
5, This certification is kraceable to the International System of Unil. Appiiad Welght Readin Correction Uncertal Factor
Resutt of caifbration ( ) Without Adjustment (*) After Adjustmant by Intemal Gaibration (a) (@) (y)_ (tmg) (k)
Range capacity : 0 g to 220 g Resoluton 00001 9 Unload 0.0000 0.0000 0.15 243
Befors Adjustment : 001 00100 0.0000 015 213
Bzlance Measurement Coverage 005 0.0500 0.0000 015 213
Applied Weight Reading Correction Uncertal) Factor 01 04000 £.0000 a5 o
(a) (9) (9) {£ma) (k) 05 05000 0.0000 015 248
100 100.0000 0.0000 0.18 203 1 1.0000 £.0000 015 213
20 200.0008 -0.0008 g0 2 10 10.0000 0.0000 015 211
Aftar Adjustinent : 50 49,9999 +0.0001 017 206
1. Datermination of the standard devialion of welfihing machine {n=10) 100 90,9999 +0.0001 018 203
Appllad Weight Standard Deviation 150 149.9008 +0.0002 0129 2
(9} of Reading () 200 199.9080 +0.0010 0.30 2
100 0.00007
200 0.00005 Tha reported uncestainty of messtrement was based on & standard uncertainty multiplied by a coverage
faclor k . providing a level of confidence of approximately 85 %.
=olo-
' '
wnaslumuny wnaslumruny




TECHNOLOGY PROMOUTION ASSOCIATION (THAILAND-JAPAN) e

CORPORATE SENVICES 3¢ IBRATION AND TE! % 1@5
SMA PATTANARARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 fadb e
TEL.AINTA002  PAX 027199484 CALIBRATION 006

Cert. No.: 24TM3D

Certificate of Calibration Pegh: 1of3

Equipment ; Water Bath

Manufacturer : Memmert

WMadel : WNE 14

Serial No. : L416,0812

ID No. UAE.MIC.003/2560

Submitted by : United Analyst end Engineering Consultant Co. L(d.
3 Sol Udorsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Lacatlon : Microbiology Laboratory

Racelved Order : 1D February 2024

Calibration Date : 10 February 2024

Amblent Tempereture ; (28:10)C

Ralative Humkdity : (50£30)%

Callbrated by : Krisda Males

R e A

Appraved Signatory

( ) Pomthippa Tamayakul

{ ./ Unnopphol Harachal

() Suwit Irejei

19 February 2024

Equipment : ‘Water Bath Cert. No.: 24TM30
Conditlon As-Recelved : Used ttem Page: 20of2
Reference : 2402-02320C-3
Procedure Used :-
Callbration were using in-housa CP-OT04 Based on ASTM E715 accarding K

fo direct measurement method with Data Acquisition which connected with tndustrial Platinum Resistance B
Themometer { IPRT ).

Tha temperature scale used was based on IT5-90.
Copdition of this resuft of caibration

1. Reference standard instrument:-

Instrurnent Serial No. Cert.No.  Traceable  Dus Date
1 ) Data Acquisition MY49001451  23LM27 TPA  25Feb2024

2. This cantificata Is valld enly to tha fem calibrated on date and place of callbration,
2. This certification i# traceable lo the international System of Unit,
Remark : TPA : Technology Prometion Associalion ( Thalland - Japan )

Result of Calibration :- (*} Withaul Adjustment
Function of UUC® : Temperature Sourcs
Heat transfer medlum used :  Water
s [ Ewionmenia 'AC Voitage Supply %
: ; i°c] | %RH. | { Voit ) J
Beglnning of Callbration 2q 54 221
|Finished of Calibration % | "5 220 [
e
/,/ Fosition : Rl'n':;d
— 1 N37P301419
P | 2 ~ N37P300732
|4 T, | |3 N37P301420
NS e T N37P301421
el J / Stety | N3TP301425 |

The U; arefora 95%
This exnifizare may ot he reCroluced stber iy
par £ head of 3 : Tqigsment
o ) o
4
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATESERVICES 3t EQUIPMENT CALIDRATION AND TESTING SERVICES
53444 PATTANAKARN ROAD SOI 18, SUAKLUANG, SUANLUANG BAKGKOK 10350 e
TEL.O-2717-3000:29 FAX. MI719.8a84 GALISRATON vo0n
Equlpment : Water Bath Cent. No.: 24TM30
Condition As-Recalved : Used item Page: 3af3
Reference : 2402-02320C-3
Result of Calibration ;- () Without Adjustment Cert. No.: 24TM580
e e Tereomie faee Certificate of Calibration FESEIES
Calibration uuc uuc* Average* Standard Reading ( "G )

point Setting Reading Posltion

(’c) c) (c) 1 [ 2 T 3 1 4 ] Ster) | (xC Equipment : Hat Air Oven

M5 | 18 446 | 44401 | 44483 | 44496 | 44518 | 44538 0.5

Manufacturer : Memmert
Calibratlon Uniformity | Stabliity Coverage

peint Factor [ U 55

{*C) (*c} {(£°C) k

445 0.12 0.058 2 Serlel No.: B212.0411
Averaps” : The average of 30 values in each position.
Uniformity : The maximum difference of msasured temperatures at any sensors and the measured temperature IDNo, ; UAE.WAD.005/2556
at the refarence location which are obsarved at the sams tUme or at as close an observation time as possible
lo s pattem or vHgn TR cEpY G cliety S candhishe. Submittad by ; Urited Analyst and Engineering Cansultant Co.Ltd.

Stability : One-half of the greatest maximum difference of measured lemperature et any one probe.
UUC* : Unit Under Calibration
Note : The reported uncertelnty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was besed on a standard uncerainly mulliplied by &
coverage factor &, providing a fevel of confidence of approximately 85 %.

-o0o-

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

Bangkak 10260
Location : Lab Floor 2
Recelvad Order : 01 Aprit 2024
Callbration Date : 01 - 02 April 2024
Ambient Temperature : (26+10)°%
Relative Humidity : (50£30)%
Calibratad by : Krisda Malee
Approved by : 4&-}
Approved Signatory
( ) Ponpan Palpim
(v} Buwit tmjai
{ }XKunchit Promprat
Issue Date ; § April 2024
‘The Uz i for & confid ity of approximately 95%

‘This cenifizaze may not b repreducad osher tban in fuL., excepr with e pricr wtinen
Approval of the head of Cotparate Servizes 3 : Equipmeot Callbraios g Test'ng Serviess.

wnmslurunu
A 006506




Equipment : Hot Air Oven Cert. No.: 24TM589
CondHion As-Recelved :  Used ltem Page: 20of 3
Ralerence : 2404-00D40C-3

Procedura Used :-

Calibration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according o diract
measurement method with Data which with T Datactor { RTD )
and Thermocouple Type T.

Tha temperature scale used was based on ITS-90.

Condition of this result of callbration
1. Reference standard instrument:-

Ingtrument Serial Na. Ceort. No. Traceable Dusg Date
1) Data Acquisition MYS7013711 2UM115 TPA 11 Jul 2024

2. This certificate I8 valid only to tha item calibraled on date and place of calipration.
3. This certification is traceable to the Intemational System of Unit.

Remark ; TPA : Technology Promotion Assaciation { Thailand - Japan )
Resuit of Callbration :- {*} Without Adjustment

Equipment : Hot Alr Qven Gert, No.: 24TM588
Condition As-Received ! Usad ltem Page: 30of2
Raference : 2404-00040C-3
Result of Calibration :» (*) Without Adjusiment
Function of UUC* © Temperature Source
Frash air seiting : Close
Calibration] uuc* | wuct [ T Overall
Foint | Setting Reading|  stablllty Factor
(*C) | (°C)|i°C) (£°C) (*c) (°C) L3
104.0 104.0 | 104.0 0.032 047 0.84 2
120.0 120.0 | 1200 0.12 072 13 2
180.0 180.0 | 180.0 0.13 1.2 1.5 2
Measured Temperature { °C }
Point Posttion Uacertaly,
(‘c) 1 2 2 4 5 6 7 8 D (ref.} {2°C)

Function of UUC : Temperatura Sourca 1080 | 104.464| 103.847] 104.226] 104.232| 104.106| 103.691 | 104.275 | 104.127| 104,013 042
Fresh afr setting : Close Environment during callbration 120.0 120.486) 120.088 | 120835 120,598 119.531 | 119.644 [ 120.364} 120.144 120.168 11
T Baginning Fimshed 180.0 | 180.574| 170.768] 180,285 | 180.870| 170.504| 170.790| 180,287 | 179.961| 179.802 11
27 26 Average* : The aversge of 30 valuss in each pasition,
2 REL.Humid. ( % ) 47 48 Temperature stabllity : Gne-half of the greatest of at any one sensor.
[AC Supply ( Volt ) 22 220 :The i il of at any ssnsors and the measured
g temperature at the reference location which are observed al the same 1ime or at as close en observation time as
r‘g L Ref. Std. ID No.: @ possibla to ing the pattem or within the chamber under steady-state conditions.
H V2 Paint Qverall Variation : The Ditference of the maximurn and minimumn measured temperalures throughout observation,
H (120t0 180) UUC* : Unit Under Calibration
{104)°c Note : The reported uncertainty of measurament was included stablity and excluded uniformily .
22-18RTD-2/4 The reported uncartainty of measurement was basad cn a standard uncertainty multiplied by a coverage
18RTD-2/2 faclor k, providing a level of confidence of approximately 85 %.
S | o
1BRTD-2/4 -o0o-
Probe Insistlation Detalls :  Dimension of Chamber : IABIC-08 PR TD 25
a= 50 em D= 050 m 2 21-18TC-06 | 1BRTD-216
b= 60 em W= 0.80 m T _21-18TC-07 | 8RTD-27
c= 50 om H 075 m . 21-1BTC-08 | 18RTD-28
Capacity = 0.80  m? G [rel) | 24-16TC-08 | 18RTD-289
3 '
tenans lumTuR tenms‘lumugu
21209739 4120973
SN
TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-IAPAN)  Jicain
CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVICES N
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKDK 10250 AR -,
TEL 0-2717-3000-28 FAX0-2719-3484 CALIAATION 8088
Equipment : Incubator Cart. No.: 24TM647
Condition As-Recalved :  Ussd ltem Page: 2013

Certificate of Calibration Eart. No.: | 24ThiEA?

Paga: 10of3
Equipment : Incubator
Manufacturer : Binder
Model : KB 400 E6
Serial No. : 20200000015535
ID No.: UAE.MIC.018/2564
Submitted by : United Analyst and Engineeting Consuliant Co.,Lid,

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

Bangkok 10260
Localion : Micrabiology Leboratory (302)
Recelved Order : 01 Aprit 2024
Callbration Date : 01 Aprll 2024
Amblent Temparature : (26110)°C
Relative Humidity : (50%30)%
Calibrated by : Man Pattanapongpalbcon
Approved by M
Approved Signatory
( )Ponpan Paipim
(V) Suwit Imjol
{ ) Kunchit Promprat
Issue Date : 7 April 2024
The nties ara for & prababllity of app %%

This certificats may not ba reproduced ather than [ fidl, wxcest with the prior writien
Wﬂhwdwsﬂmhfﬂimﬁmwﬁﬁhﬂm.

wneslumun

Rafarence : 2404-00030C-8
Frocedure Used :-

Cafibration wers conducted using calibration procedure CP-OTO2 based on TLAS G-20 according o direct
massurement method with Data i which with T Detactor { RTD ).

The temperature scale used was based on ITS-80.

of this resutt of calibration

1. Reference standard Instrument:-

Instrument Serlal No. Cart. No. Traceable Due Date

1) Data Acquisition MY49023932  23IMi1Z2 TPA 26 Jul 2024
2. This certificete Is vaild only to the tem calibrated on date and place of callbration.
3, This certification is fraceable to the Intemnational System of Uinit.

Remark : TPA : Technology Promotion Association { Thailand - Japan )

on ;- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh alr satfing : Close Environmartt during callbration
Finkshed
24
i 57
2 4 AC Supply ( Volt } 221 223
] ]
1 9 - Position : Ref. Std.
" T 1D No.:
i
4 i 8 [ 1 |2046RTD01.
A | 2 | 20-16RTD-02)
W i3 e 3 | 20-1BRTD-03
e |4 |23qeRTDO04
- | 5 |zz1erTDos
e | 2016RTD05 |
H k4 2016RTD-07
Probe Installation Detalls Dimenaion of Chamber : L] | 22-16RTD-08 |
a= 10 am = F o 9 (ef) | 22-16RTD-08
b= it om W= 0B85 m
c= 10 om H= 12 m
Capacity= 037

Lanms‘lﬂmuqu




Equipment : Incubator Cart. No.; 24TM647
Condition As-Recelved : Used ltem Page: 3¢f3
Reference : 2404-00030C-6
Result of Calibration ;- {*) Wihout Adjustment
Function of UUC” Temperature Source
Fresh alr setting : Close
Callbration | buc” | uuct | T Ovarall

Point | Setting Reading stability uniformity  (Varistion| Factor

) Licel| (<) (£°C) (*c) c)| &
350 350 | 350 0.035 0.19 0.22 2
(*c)

Point Position

("C} 1 [ 2 [ 3 [ 4 [ 8 [ & ] 7 [ 8 [stetd]| isc)

350 | 35.000 | 35.002 | 34.841 | 34.851 | 35.027 | 35.011 | 35,023 | 36.028 | 35.007 | 0.30

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

Temperature stabliity : One-half of the greatest maximum difference of measured temperature at any one sensor.
i ity : The maximum of at any sensors and the measured

tempsrature at the referenca location which ere abserved at the same lime or at as close an observation time as

paossible to the pattem or within the chamber under sleady-state condillons.

Overall Varlation : The Difference of the Bnd minimum ol i

Uuc* ; Unit Under Calibration

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

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

-o00-

iensnslairaumy

s TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
{ - \ CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
@ 3344 PATTANAKARN ROAD SOI 18, SUANLLANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX, 027195484

Cert.No.: 24TWag
of2

Certificate of Testing

Equipment : DO Meter

Manufacturer : sl

Model : 5100

Serlal No. : 118 101863

IDNo. : UAE.WAD.004/2559

Recelved Date : 20 February 2024

Test Date : 21 February 2024

Reference : 2402-0628DSC-1

Submitted by : Unlted Analysl and Engineering Consultent Co.,Ltd.

3 S0 Udomstk 41, Sukhumvit Road, Bangchak.
Phrakhanong, Bangkok 10260

Temperature (251 5)°C

Humidty (50 £20)%

In- house method : CP-CHg

by Comparison Technigue with Azide Modifistion Mathod

Laboratary Condition :

Test Procedure :

Tested by : Walalak Sirithean

Approved by : &'(
Approved Signatary

( ) Pomthippa Tameyakul

{ ) Unnopphol Harachai

(ASnmlp Meangmal

issue Date: 22 Februery 2024

wanmslinugy

Condition of this result of catikration

1. Referenca Standsrd Instruments :
This certification fs fracaabls to the Intarnallonal System of Unit through the raference standards
Iaboratory of Industriat Calibration Center, Technology Pramation Asscciation (ThaRand-Japan).

Instruments Seria| No. 10 No, Ceriificate No. Due Date
1. Burette - 1308U10 23661172 22 Mar 2025
2. Balance 14233821 110RCOD1 23MM405 16 July 2024
2. Standard Materdal ;-
Meterial Manufacturer Lot.Na. Assay
Sodium Thioguifate pentahydrate Merck AM1763318 100.2%

Rasult : Dissolved Oxygen Meter Adjustment With Alr 100 %
Dissolved Oxygen Probe Mo,: 228100125

Titration Method DO Meter
Standard Devlation
(Azide Modification Mathed) Reading
(mglL) (mgi) (mg/L}
B20 819 0.0055

This report was certified only for the Instrumant we tested.It is allowable o use for study
Intend to use for advertising and refaal purpase is prohiblted.This report may not be reproduced
other in full without written approvat of the laboratory

£l
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FEAMISSUTBLTINEISIZE3aMuUD IS %
I I I AUBUEMSRAUUBMEEeaMNSSUa IS BN
e FOUNGSION o hoksinal Development Netiord Food hetiute
RO, Food Incusmal Laboratory Service Certer SREIRREN 538

Calibration Certificate

Certificate No.:
Client name:

2402283-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkek 10260
Page Lot 4

i Batance
Manufacturer: METTLER TOLEDO
Model: X5R205DU
Serial No.: €009071872
ID No.: UAE.WAD.012/2563
Order No.: 2402283
Operation No.: 2402263-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 Aprit 2024
Calibrated by MrJeravut Prapawuttipong ~ Approved by /

Sclentist { Mr.pharaphat Tuanfit )
Manager, Division of Calibration Laboratory

Date of Issue: 9 Aprll 2023 for the Technlcal Team
The arefora of. 95%

This Certificate s tssued in accordance with the conditions of accreditation granted by the Thai Laboratory Acereditation Scheme
which has assessed the measurement capability of the laboratory and 1ts traceabifity tq recognized national standards and to the
units of measurement realized at the correspanding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of Lhe National Food Tnstitute,

F-C5-009 Revision: D1 Date: 20-04-65




\/ N

Y ABETMNSEUTBULINEISId s NILA WS L X
I I | AUEEMEASUUNUE N SqEAINNSSUAS '4,,//;\}33‘
4 Pty
Foundanion for heustial Development Naronal Food stiute b
e oS R ot inchusmal Laboratory Sevvee Center BT
Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electronic Balznce Manufagturor:  METTLER TOLEDO
Model: XSR20SDU Resolution: 000001 g / 0,000 o
Seslal No.; CO0907:672 1D No.: UAE.WAC.012/2553
Copacty: 220 o
Date of Callbration: 28ni2024 Page20t4
i Ambient 205 = 05 T ReldiveHumony 475 & 25 %
Place of Calibration: Labioratory, UNTTED ANALYST AND ENGINEERING CONSULTANT €O, LTD.

Condition of Equipment: Goud Contion

1. Calibration #ethod: NFI Method W-MA-DO1  InHouse Method based on UKAS Lab 14 : 2019

2. Refercnce Standards:

Beference Standard ~ Model Serial No,  Calibrated By CertificoteWo,  Due Date

Standand Weght Class E2 1myg to 2009 BS05567572 w”®s M23040535 B April 2024
Trerma-Hygro Meter B508-H1 FLATH 016/23 Quakty Rebom QR26-0393 9 February 2025

3 This certification is traceable to STUNIT

4. This certficate was cedified onty for the instrument we calibrated.

5. This result of cafibration was found accurale as shown on date and pince of calibration onfy.
Caljbration Results:

1. Repsatability of Reading:

| Norinal vae | & Standard Deviabon of Readhrg (&S]
“ 00000052
» 0.0000063
100 000004 -
200 0000053

2, Off-Center Ervor:
Amassof 100 g was placed and moved to vanowS POSITon on pan.

“The balance reading obizired is given in the table.
o)

1 2 3 4 5 6
(9 )|C o it o 2] o di{ g 3lC9 )
100.0002 | 1000001 | 1000002 | 99.6999 | 100.0001 | 100.0001

F-£5-012 Revision: 01 Date: 20-04-65

FeamNSSLTEILIYAGETaaMOLE IS
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Foundsston for ndustial Development National Food Institute:

ettt Focd Indusita Laborarory Senvics Cemter

Calibration Report

Certificate No,: 2402283-001-01

Equipment Electronic Balance:
Hodel: XSRZ05DU
Serisl No.z COOS071872
Capacitys 220 ¢

Manufacturer:  METTLER TOLEDO
Rasolution:  0.000019/0.0001¢
I0 No.: UAEWAO.012/2563

Date of Calibration: 2 April 2024 Page30T4
Calibration Resylts: ~ (Continued)
Calibration Range:  0-8g
Cafibration Adjustment: Internal Cafibration
3, Departure from Naminal Value: (Range: 0 - 80 o ; Resolution: 0.00001 g )
tyominal Value Standasd Value Average Readg Coredicn | Uncertainty Coverage Fator
i 5] L g 1 A L (= 4§ | &
| uwoad | 0000000 0.0000 0.0000 0.0000088. 200
0.001 0001063 ogum | -oooomm 0,0000091 200
1 0.005 D.005003 I 000498 000 .0000094 200
001 0.010003 001000 | 060 0.0000081 200 |
005 0045095 005000 .00000 a 200
0.1 0,100031 0.30000 D.000011 200
o5 0500016 050001 0.00001 0.000014 200
1 1000003 100002 0.00002 [ 200
— — 2000023 200001 DOOOI 0.000017 200
5 5000017 500002 aocor © 000020 200
10 10.090008 1000000 000001 0000026 200
% 20,000031 20,0002 200001 2.000037 290
20 30.000040 30.00003 6.00061 0000052 20
-] BT ) 50.00004 |__-gopor 0000068 200 |
0 e 0cond [T [ 0.00002 0.00613 i

F-C5-D12 Revision, 01 Date: 20-04-65

FmaTInssUTRLNYaTISKIaaN TS
' l l AUFUSMERSUUAUBNSBAINNSSUS NS
2 Foundatton for Industal Development Naional Food Instiute TIBNTIS 17025
e e cood hdusia! Lahoretory Sevce Cermer EREEITEN s

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Elecironic Balance Marufscturer:  METTLER TOLEDO
Model: YSRZ0SDU Resolution:  0.00001 9/ 0.00019
serinl Ro.: C00%071872 3D Nos UAEWAO.012/2563
Copacity: 220 ¢
Date of Calibration: 2 April 2024 Pagr 4atd

Calibration Results:  (Continued)

Calibration Range:  B1-2009

Calibration Adjustment: Internal Cafibration

3. Departure from Nominal Value: (Range: 81 - 2009 ; Resofution: 0.0001 g )

’Tﬂiﬂ Vake Standard Value | Average Reading Correction Uncertainty Coverage Foctor
Lyl i3 1 i i [ 5 1 L2 § ] £
% 20.00010 . D000 0.00015 200
| 0 100.00006 100.0000 0.0001 200015 200
] 110,00007 1180001 ©.0000 00017 200
120 12000009 120,000 00001 000018 1m0
130 13000010 1300000 0.0001 0.00039 200
140 14000014 140.0000 00001 000020 200
15 150.60000 150.0001 20000 000070 200 |
160 160.90010 260.0001 D000 000022 200
L 1m 17000012 1700001 oo | ooos | 200 1
200 200.00016 | 200,0000 | £0.0000 ] 000028 200

The reported ncestainty of mezsurement was besed on a standerd uncerainty mullitied by a coverage foctor & , providing 2

level of confidence of approaimelely 95 9. %
e EQ —=eme

F-C5-012 Revision: 01 Date: 20-04-65
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= &
TECHNOLOGY PROMOTION ASSOCIATION (THATLANU-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALTBRATION AND TESTING SERVICES 7 AN CurtNo.:  24CH40
5344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 bl s Fage: 203
TEL.O-2717-300029 1aX.0-2719 9¢84. CAUBRATICN 0408 Condition of this calibration resuit
1. Refaranca Standard Instrument  : -
CertHo.: 24CH4p Instrument Serial No. D No, Cert. No. Dus Date
Page.: 10f3 1) Document Process Calibrater 54030042 130RC118 23E2802 27 Aug 2024
° 3 - 2) Ref. Siandard Thermometer 4962054 110RCO44 231908 28 July 2024
Certificate of Calibration -y - wiio System of Unit mainained thraugh.
Equipment : PH Meter ~ Technology Promotion Association (T} hailand-Japan)
Manuigcturer : Horiba 2. Certified Reference Materlals  : Tha measuremen results ars traceablo to S1 throtigh CPA chem Lid,
Modet : LAQUA-PH210 ANSI-ASQ Nalionat Accreditation Board, Accredited No, AR-1635
Serlal No, : HASMO04E
Buffer Salution Manufacturar Lot Ne. Exp. date
2 UAE.EFM.00" pH.01/83] T — R EESSA
10 to S SFH0012003(E RN p1.01/52) PH 4.008 CPA chem 540102 27 Nov 2025
Conditlon As-Recofved: Uaad tem pH 6.986 CPA chem 931950 01 Oct 2024
Recolved Date : 08 January 2024 pH 9.007 CPA chem 940108 Nov 2024
Callbretion Date : 10 January 2024 3. This certificate is valld only to 1he item callbrated on date and placa of callbration.
Reference : 2401-0218WSC-3 Callbration Results
Submitted by : United Analyet end Engineering Consuftant Co. Ltd. Function : mV Messurement
3 Sai Udomsuk 41, Sukhumutt Road, F curve ky Fluke at pH (4,7)(7,10)
Bangchak, Phrakhanong, Bangkok 10260 Nominal | Standard Uncertzinty of Covarage
Amblent Tomperature ; (25 £ 26) °C Unit Under Value | Voltage | Actual Reading | Mgasurement factor
Relative Humidity : B0z 15)% [ | Input _
— {2mV) &
Callbration Procedure : In - house method : pH mV mv | pR |
- CP-CHS by direct measurement with standard PH Meter 4.00 177.48 1775 ] 401 o.058 200
voliage calfbrator and direct measurement with S/N.: HASMO048 7.00 0.00 02 7.00 0,058 2.00
cartffied reference malerial (CRM) 7.00 0.00 0.2 700 0.058 2.00
- CP-GHB by comparison with standard thermometer 10.00 17748 | -1770 10.01 0.0s8 2,00
Calibrated by : Warakorn Lemgagtraku!
Approved by :
Approved Signblory
(1/) Saithip Meangmat
( )Warakem Lemgagtrakul
() Ponpan Palpim
Iseue Date : 15 January 2024
The Uncertainties are for a confidence prohability of approximately 95%
- fay ot be s ccep with the eior wiftien
Approvel of tic Lesd of Corporete Servizes 3: Hquiment Calibraticn an Tealing Services. S 3
= A s mﬂ‘lp
0 '
nastumuny | onaasiarun

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 4
CORPORAYE SERVICES 3: EQUIPMENT CALTBRATION AND TESTING SERVICES @ 5
53414 PATTANAKARN ROAL 50t 1K, SUANLUANG, SUANLUANG BANGKOK 10250 .
TEL.0.2712-30002  FAX. 0-2719.5484

CertNo.: 24CH40

Page: 3af3 NBC.TISLTIVINZ

Calibration Results

Funclion : pH Measurement CertNo.: 24CH40

three buffers curve by uging buffer nominal pH (4,7){7,70) Page: 1of3
Unit Under Standard pH ActualgH | ActustmV | Uncertainty of | Coverage . » .
Calibration Buffer Solution Reading | Reading |pH factor Certificate of Calibration
(mv) {£) k Equipment : PH Meter
pH Electrode 4.008 4.01 1mse 00079 2,00 Manufacturer ; Horiba
SN - 6.986 699 =22 0.0092 2.00
5.986 599 a8 00088 200 ol LAQUA-PH21D
1 9,897 10.01 1710 0.011 207 Serlal No. : HASMO048
ID No..: UAE.EFM.001/2563(EFM.pH.01/83)
—-——::'m‘;‘our::"p"':"' Mhamirarment Conditlon As-Recelved: Used Hom
This was Probe; Recaived Date : 09 January 2024
- Model : Calibration Date ; 10 January 2024
= Serial .No. H Reference : 2401-0216WSC-3
Dimension of probe;
- Length = 108 mm Submlited by : United Analyst and Engineering Consuitent Co. Lid,
- Dismeter ; 1€ mm 3 Soi Udomsuk 41, Sukhumvit Road,
- ion Depth : 90 mm Bangechak, Phrekfianong, Bangkek 10260
Amblant Temperature : (25 ¢ 25) *C
Relative Humidity : (B0 £ 15)%
Calibration Procedurs : In-house method :
i uuc* Uncertainty of | Coverags .
Point Temperature Reading Eror measurement factor - GP-CHS by direct measurement with standerd
{°c) (c) ey (°c) (£°c) x voltege callbrator and direet measurement with
ceriified reference materfal (CRM)
25.0 25.002 25.0 -0.002 013 2.00 - CP-CHA by with standard thy
30.0 30.002 30.0 -0.002 0.13 2.00
35.0 35.003 350 -0.003 0.13 2.00 Callbrated by : Warskom Lemgagtraut
Remark : - UUC” = Unitt Undsr Gallbration E
Approved by : . SntL’ -
The reported uncerlainty of measurement was based on a standard iy bya g Approved Slgnttory -
faclor &k, g & level of of 95 %, ¢ ‘/) Salthip Mecngmel
( )Warakom Lemgagtrakul
-o0o- () Ponpan Paipin
fasue Date : 15 Jenuary 2024
The U are for a confidence p of 95%
ot b reprod ST R ——

1 Cailbration and Testbng Services,

Anpmval of the bewd of Cumporate Sezvices 3 :

ronanslsmaun wenesiuerasnu




CartNo.:  24CH40

Page.: 20f3
Condition of this calibration result
1. Referenca Standard Instrument  : -
Instrument SeriastNo, {DNo. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 23E2802 27 Aug 2024
2) Rel. Stardard Thormometer 4882054 110RCO44 231808 26 July 2024
This Is to the System of Lintt inad through:-

- Technology Promotion Assoclation (Thailand-Japan}

2. Ceriified Referenca Materlals : The measurement resulls are traceabls to SI through CPA chem Ltd.,
ANSI-ASQ Nationa! Accreditation Board, Accradited No. AR-1835

Manufacturer Lot No. Exp. date
CPA ¢chem 840102 27 Nov 2028
CPA chem 831859 01 Oct 2024
CPA cham 940108 02 tlov 2024

3. This cartificate is valid only to the item calibrated on date and place of calbration.

Calibralion Reaulis
: mV Measurament

Performing curve by Fiuka at pH [4,7){7,10}
Nominal | Standard Uncortalnty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
Input
pH my my pH (smV) K
pH Meter 4,00 177.48 177.56 4.01 0.058 200
S/N.: HASMOO4B 7.00 0.00 0.2 7.00 0.058 2.00
7.00 0.00 02 7.00 0.058 200
10.00 A77.48 | 770 | 1001 0.058 | 2w

o

CartNo.: 24CHA0

Pags: 3¢fd
Calibration Results
Fungction : pH Measurement
F thres buffers curve by using butfer nominal pR (4,7)(7.10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Callbration Buffsr 8olution Reading Reading | pH measurement| factor
(mV) {%) k
pH Efectrode 4.008 4.01 178 0.0079 200
SMN.: - 6.888 8.89 -2.2 0.0033 2,00
6.986 6.89 38 0.0093 200 |
£.887 1001 =171.0 0.011 2.07
Function : Temperature Measuremant
{=) without adjustment
This was with Prube;
- Modal : =
- Gerlal No. : — -
Dimension of probe; -
- Length : 103 mm
- Dismeter : 8 _mm
» Immarsion Depth : 90 mm
Celibration Standerd Uue Ervor Uncertainty of | Caverage
Peint Temparsture Reading measurement factor
'c) {’c) ’c) {*c) (£°C) k
250 25.002 25.0 0.002 013 200
30.0 30.002 30,0 -0.002 0.13 200
350 35.003 35.0 -0.003 0.13 200

Remark : - UUC* = Unlt Under Calibration

The reported uncertelnty of measurement was based on a sianderd uncertainty multiplied by a coverage
factor k, providing a keval of confidence of approximalely 85 %.

«000-
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wonsmslamuny wnanslamaunu
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES %
S344 PATTANAKARN ROAD SO1 1§, SGANLUANG. SUANLLANG DANGKOK t0250 i e T e Equipment : Electronko Balance CertNo: 23MM332
TELOFTIDE FAX.071024E0 st Condltion As-Recalved :  Used ttem Page: 2 of 3
Reference : 2304-00450C-2
Cert.No.: 23MM332 Procedure used :-
Page: 1of3 Calibration were conducted using (n-house CP-0B01 ling to direct
0 . N measurement method against standard weight.
Certificate of Calibration Condition of this resuttof eaTbration ?
1. Reference standard instrumenis:~
Equipment : Etectronic Balance Instrumente Model Serial No. D No. Test report No. Dus datg
1) Standard Weight Set (E2) 15884 24053 TORCO07 MM-0010-22 20 Jan 2024
Manufacturer : Metller Toledo 2. This certifieste Is valid only to the item calibraled on date and place of calibration.
3. Thils result of celibration was made on requested at the point specified by customer.
Model : AB204-5 [FACT 4, This certificats is nol certified for any commercial transaction.
5. This certification Is fraceable to tha Intemational Systam of Unit.
Serial No. : 8103115858 Result of () Without Adj (* ) After Adj by Intemal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 ]
ID No.: UAE.AIR.D18/2585 Before Adjustment :
Balance Measurement Coverage
Submitted by : United Anslyst and Engineering Consuitant Co.,Lid. Applied Welght Reading Correction Uncertainty Faclor
3 Soi Udomsuk 41, Sukhumvit Road, (9) (8) (9) [£mg) Tk
Bangchak, Phrakhanong, 100 100.0002 0.0002 021 | 206
Banghok 10260 200 200.0003 -0.0003 020 200
After Adfustment :
Location : Balance Room 2 1. ofthe rd of welghing machina (n=10)
Applied Weight Standard Deviation
Recehvad order : 07 Agril 2023 {g) of Reading (g)
Calibration Date : 07 April 2023 100 0.00009
Ambfent Temperature : 15°Cto 40 °C 200 0.00007
Relative Humidity : N%0O%B
Calibrated by : Suwit Imjai
Approved by : x
Approved Signatory
{ ) Pomthippa Tameyakul
(/) Msiee Butkniea
lasue Date : 10 April 2023
The L jinties are for & ofapp 95%
N This ecrtinizame may ot ho e prordinced othcr Ihan in fll encept with the prioe widen ' .
Appranal ol the head of Corpotstc Seyvices 32 Equipinent Calitwatwn sad Teating Serviues.
SiLdlS lanmlunququ lﬂnmﬂumm.




Equipment : Elestronic Balance Cert.No.: 23MM332
Condition As-Recelved :  Used ltlem Page: 3of 3
Reference ; 2304-00150C-2 — 1

Result of callbration

. 2. Effect of off center foading
A mass of 100 g was placad to various position on the pan.
The weighing machine reading ervor obtained is given in the table

Maximum differsnce betwaen

Position 1 Pasition 2 Fositlon 3 Posltion 4 Pasltion 5 off-center and central loading
(9) {9) (9) (g} (9) (a)
+0.0001 -0.0003 +0.0003 +0.0006 +0,0002 0.0005
3. Departure from nominal value #
Balance Measurement Coverage "’
Appliad Weight Rending Carrection Uncertainty Eactor
(g) (g} (a) {zmg) (k)
Unload 0.0000 0.0000 0.18 217
0.1 0.0988 +0.0001 0.18 217 S,
1 0.0988 +0.0002 0.18 247
5 5.0000 0.0000 018 217
10 10.0000 0.0000 AL 217
20 20.0000 0.0000 0.18 2.15
" 50 50.0001 -0.0001 018 21
g 70 70.0001 -0.0001 020 207
100 100.0002 -0.0002 021 2.08
150 150.0004 -0.0004 028 2.00
200 200.0005 -0.0005 0.29 2.00

The reported uncentainty of measuremant was basad on a standard uncertainty muttiplied by a coveraga
factor k , providing a level of confidence of approximately 95 %,

~obo-

- N
TECHNOLOGY PROMOTION ASSOCIATION [TIHAILANDSIAFAN)

CORPORATE SERVICES 3: EQUIVMENT CALIBRATION AND TESTING SERVICES

344 PATTANAKARN ROAD 831 18, SUANLUANG, SUANLUARS, RANGKOR 1250

THL D-2717-3000.24 FAX. 0:2715.518¢ MEGTEIS T3S
EALIBRATION ovos

Certificate No.: 2311200
Page: 1d2

Certificate of Calibration

Equipment: Dial Tharmo-Hygrometer
Manufacturer: Barigo This certificate may ot be reprotiuced ofhes than in full,

except wilh the prior wrilien approval of the head of
Model : Corporate Services 3: Equipmeni Calibration and Testing Servives.
Sarial No.:
1D No.: UAE ANV.130/2550

Condition As-Recalved: Used liem

Received Date: 26 May 2023
Calibration Daie: 30 May 2023
15 Q8 Juna 2023
Reference: 2305-0813WsC Submitted by:  Unitea Anaiyel and Engincering Gonsultant Cp..Lid,

Ambient Temperature: § 25 + 3 ) °C
81 Soi Udomsuk 41, Sukhu it Road,

Bangghak, Phrakbanong,  Bungkok 10260

Relstive Humidity: 150 r20) %

Procydure used:  Calibration werd conducted using in-house calibration procedure CP-HO2 acconting Io comparison
with standard chilld mifror sansor for humidity measurement funclion and comparisan with standand
praba tar function inta humidty / temperature chambor.

Conglis is result of calibrat!

1.Reference slandards instruments :

instrument Model Seria{No.  CeificstoNo,  Dug Date
1) Hygro-M2 Dew Polnt Mortor 512 2360195 20703 02 Aug 2023
2) Handheld Thesmonmetar With Sensar 1523 3240078 201208 15 Mar 2024

2.The cerlificale is valid only 10 the ilem calibrated on dale and place of calibration.
3.This Cerlific2tion is fraceable ta ihe System of Unit mai {hrough:-

-Nationat institute of Siandsrds 2nd Technology (NIST) , The United Stales of Amarica
~Tachaology Premotion Association (Tharand-Jagan), NSC-ONSC Acsrediled No, Cafibralion 0008

Approved Signatory : 6 hql

Callbrated by Samchal Dumwor
[ 1Chakril Waswwanjua

Issue Date : a7 June 2023
[ )Pomihippa Temeyakat
[ 1Viporn Tantiyswutti

wnaslupauny
5 0316274

Cert. No.; 23H1200

TECHNOLOGY PROMOTION ASSOCIATION (T1AILAND-FAPAN)

‘CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

5234 PATTANAK ARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 8-2717-3000-24 FAX. 0-2719-0464

Cerfificate No. : 23P1401

Certificate of Calibration

Page: 1cf2
Egulpment : U-Tuba Manometar
" This vertificate may not be reproduced other than in full,

Manufacturer: Owyer

Anihcturer except wilh the peor wntten approval of the hesd ot
Model : 1221-36-WiM Corporate Services 3; Equipment Callbration and Testing Servicas.
Soriaf No.: -
D No.g UAE.EFM.022/2560
Condition As-Received: Used flem
Recelved Date; 28 Aprit 2023
Catibration Date: 08 May 2023
Reference: 2304-0703WSC Submitted by:  United Analyst and Enginearing Consullani Co.,Ltd.

Ambient Temperature: {23 £ 2) °C
(80 % 15) % 81 Soi Udomauk 41, Sukhumvit Road, Bangehak,

Phrakhanong, Bangkak 10280

Relative Humidity:

Page. 2 of 2
Result of Calibration:- Before Adjustment
Function: Humidity Measurement
Reference Standard vue Uncertainty
Temperature Humidity Reading Error of Measurement
ey (%R.H.) {%RH.) {95RH.} (s%RH.}
250 40.1 48 79 18
25.0 60.0 %] 3.0 17
25.0 80.0 Kl -4.0 18
Result of Calibration:- After Adjusiment
Function: Humidity Measurement
Refersncs Standard [Hing Uncerainty
Temperature Humidity Reading Error of Measuremant
C) (%RH) (%R.H.) (%R.H) (t%RH.)
250 401 44 3.9 16
25.0 60.0 60 0.0 17
250 80.0 75 -5.0 18
Result of Calibration:. Without Adjustment
Function: Temperature Measurement
Standard uue Uncertainty
Temperature Reading Eror of Measurement
°c) rc) c) ®'C)
18.987 200 D013 072
30.016 3.0 -0.016 072
39.944 385 ~0.444 072

UUC* : Unit Under Calibration
The: reported uncerainly of measurement was bese an standard uncedainty multiplied
by coverage factor k = 2.00, praviding confidence leve) approximalely 95%.

-aflo-

i

Lana;sl‘ll:éggmu

Atmospheric Prossure:

1010 mbar

Procedurg used:  The calibretion was conducted by direct comparison method sgalnst Pressure Measuring (nstruments
Standard according to in-house callbralicn procodura CP-FO4, using * DKD-R §-1 ; Calibralion of Pressure

Calibrated by :  Suwit Aussarrea

Gauges, Edition 0372014 * as a guidelines.
Gondilion of this result of caljiration
1.Refarence sfandards inslumants
nstrument Madet e,
1) Pressure Calitratar PC10EP
2.This result of calibration was made on requasled at the point spaciled by cusiomer.

|No.  CertifitsteNo.  Due Date
189 MP-0137-22 24 Aug 2023

3.Scale and conversion faclor is 1 kPa = 4.014€293 inH20
4.This insirument was used clean eir and oil as pressure media.
5.This instrument was calibrated by appiied prassure to high-porl (+) side end low-port (-) side open to atmospheris pressure.
6.This insirumant was Instlles In vertical crientation and top of the pressure porl was used as (he refarencs tevel.
7.The certficate Is valid only to the item calibrated on date and place of calibralion.
8.This Cenlification s traceable to the International Systam of Unit maintained through:-
National institule of Metrology Thalland {NIMT)

Approved Signatory: pol P
[ 1Phalinae Prabpaipal
| 18ura Suwannasri
V]/Alhpnl Fanurach

Issue Date ; 11 May 2023

tenaslumauny
B 0314241




Cert.Na.: 23P1401
Page: 20f2

Result of jon:- Wil adiustme Range : 0 inH;O lo 36 inH:0
Pungtion: Priesure Meaguremant Scale Interval : O 1 inH;O{ The Fifth Estimate )
Increasing Pressure

UUC Indication

Applied Pressure  High-portside  Low-port side 2P Error
(inH,0} (inH:0) {inH;0) {inH=0) {InH:0)
0.00 0.00 0.00 0.00 000
2,00 1.00 098 1.98 -0.02
400 200 198 398 -0.02
6.00 300 88 598 0.02
800 400 398 7.8 -0.02
10.00 5.00 -4.98 998 -6.02
12.00 6.00 .00 1200 0.00
14.00 7.00 700 14.00 0.00
16.00 8.00 800 16.00 0.00
18.00 2.00 -8.00 18.00 000
20.00 1000 -10.00 2000 0.00
22.00 11.00 100 2200 0.00
24.00 12.02 12,00 2402 0.02
26,00 1302 1300 26.02 0.02
28.00 14.02 44,00 28.02 0.02
30.00 15.04 41500 30.04 0.04
3200 16.04 1600 3204 0.04
34.00 17.02 700 34.02 0.02
35.80 18.00 4796 3596 018

The uncertainty of measurement was # 0.11 inH,0
* UUC = Unit Under Calibration
* AP = High-pon side - Low-port side
Tha reported uncedainty of measurement was based on a standard unceriainty multiplied
by & coverags factor k = 2, providing a level of confidence of approximatety 85 %

-o0a-
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enslumunu
a 1150340

CORPORATE SERVICES J: EQUIPMENT GALIDRATION AND TESTING SERVICES 3
KON W20 57y

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) \,/’z:

534 PAFTANARARN ROAT SOU 18, SUANTUANG, SUANLUANG. BAN

TEL (2717300029 FAX 0-2719-9484 B
SALIBRATON sats
Certificate of Calibration ~ Certficste to. 28Passs
Page: 1ol 2
Equipment : Aneroid Baromeler
Manufecturee: garigo This certificale may net be reproduced othar than in full
excapd with the pnar wiitten approval of the head of
Model : - Corporate Servicas 3 Equipment Calibration and Testing Services.
Serial No.: -
1D Ne.: UAE ANY. 12412550

Condition As-Recelved: Ussd liam

Received Dets: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0919WSC Submitted by: Uniiad Analyst and Enginearing Consullant Co.,Lta.

Amblent Temperatre: {22 &2 °C
(s0x15)% 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relativa Hurnidity:
Atmospheric Pressurd: 1007 mbar
Procedurs uaed:  Tha calibration was conducled by direct comperison methotl against Prassure Measuring Instrurments

Standard sccoiding to in-houss calibration procedury CP-P10, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edilion 03/2014 * es 2 guidelines.

Condition of this result of galibration

1.Reference standards instruments :

fostryment Mode| SeralNo.  Centificate No. Due Date
i) Slardard Barometer DPI32 1422505046 MP.0Q3423 03 May 2024

3 TNI3 inslrament wes instaitad in vertical arieniation and canter of the dial was usad £8 the reterenco lovel.
2,Fhis resull of calibraticn was mada on requested at tho point specind by customer.
4 This resu't of calibralion irstrument was in absoiule pressure.
5,This instscment was usad clean gir @s pressura media
6.The carlifizsio /5 valid onty 1o the item calibrated on date erd place of calibration
7,This Certification Is traceabla to the Intematioral System of Unit maintained through:-
~Naticnal Inslzute of Me(ralogy Thailana (NIMT)

Approved Signatory: ___Abbago/ r
[ IPhalinee Prabpaipal
[ |Sure Suwsnnasrl

f Attapot Panurach

Calibrated by :  Suksen Khankeew
1ssue Date : 08 June 2023

enanslumuny
R 0318958

Range ; 950 1Fa to 1030 hPa
Scale ipterval : 1 hFa [ The Fiéih Estimate }

Regull of i out
Fungtion:- Absalute Presgure.

Incraasing Preasure
[Appliod Pressiva (Wis) | 959.93 | 970.47 | 08993 | 59132 | 100229 ] 1041 64 | 1021.14 | 1032.30
UUG" Indication (hPa) 5800 | 970.0 | 950.0 | $200 | 10600 | 10100 | 10200 | 10300
Enor (hPa) 007 | 047 | 93 | 32 | 229 | e | 114 | 230

Decreasing Prasaure
[Apphod Pressure {WPa] | 102.30] 1021.44] 101167 100236 | 992.35 | 8184 | 27049 | 859.8¢ |
LLG" Indicaton {£Pe) 1030.0 | 1020.0 | 10100 | 10c00 | 5%0.0 | 9s00 | o700 | %600
[Ermor rPa) 230 | 48 | 167 | 23 | 235 | 1ss | -nes | 00s

The uncertainly of measurement was + 020 hPa
* UUC = Unt Unger Catibration

The reported uncenginty of measurement was based on a standard uneertaiaty multisied
by 2 coverege faclor k = 2, providing @ level of confidence of spproximately 95 %

-000-

Cert.Ne.: ZIPIBSS
Page: 2012

AHopol £
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NAC Accredited calibration laborotory

HRANAT L ARUCI YT Ea ALl D, ISO/KEC 17025 2017

NSC-THITIS 17025
Jiraratar Ayox ep 3 A4 CAUBRATION 0367
B3/1818. C35-36
Pershaatem 791 R Watthapra @33k Flow measurement foborarary

Cokbrmion services department.

3073k 10603 Taciandls
Te 4520968812

Sl <BOBESINSS

Eamnl jrac cxbolaB e com
Sheb e

CERTIFICATE OF CALIBRATION

Cortifiate Mo,  1CLO0-ES Page 1 of 2 Pages
MERSUREMENT ITEM CoRtwation procedure:
MANUFACTURER The Colfce gas flow device wes cofbrated agomst
MOOEUTYPE Standord Rz tory Displocermat Metec (Roars
SERIAL NUMBER Meser) Model GE5/MC/W2-p. The WA-L004
1 NUMEBER s used as @ caliration guidelne.
CONDITION AS-RECEIVED
© Troceablity:
CUSTOMER nited Analyst and Engloering ConSUant Co,Ltd. : ]
o - rtaporg, T cErlkete s o waceobiy of ot
Bangkok 10260 stondards, ot to realizeton of the internotonal
system of unis (31 through the ¥SH ftkenal
Metroiogy Institute of vetherlands) vio Centificate
RECEIVED DATE 5 Jul 2022 Aumber: 62211502
MERSUREMENT DATE S Jot 2002
1SSUE OATE $26.4u1 2022 Uncergonty of Measuroment:
The reported uncertaenly of measurement s based
on the standard uncertatnly mukipied by o
ENVIRONMENTAL CONDMIONS: coverage foctor k-2, Which for o normel
1 . distribution corvesponds (0. Coveroge ArTbobINY
:mhlu::m mmm tion n the laboratory are as u?u;»g " . of aprcximatety 95% The stondord uncerolnty
e e 1ars been determined in axtordonce wih the GUM
Relabive Humidity =R “Evotualion of mecturement
Aumorcheris Pressure 11010510 fea doto - Guide t the £xpression of uncertainty 1
mrcsurement®
CAIBRATION CONDITION:
preronditioning + 24 hours at ambient cancldans.

Measurament Condition *The verage values during medsiement are 247 *Cand 521 KR,

TABULATION OF RESULTS:

The tabla o e page pive the measured values,

Cafbrated by - i
W Parinya Boancharoen

T2 Mr. Sorawit Thothaled Calibralion Bepartment Manager

1 Miss Jittraparn Lensomphol

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION m‘ﬁﬁ D
IN WRITING FRGM THE LABORATORY
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NAC

NRANATEL ASSOCIATES COLLTE,

Contirusation of Certlilcate of Calbration Number C1-004-65

Page 2ot 2 Pages.

MEASUREMENT RESULTS:
The by I3 meehicd with the Staatand Rotary Displacement Meter {Roats Meter). The Humid 3°- was uscd as 3
25°€ {25815 K] and 760 mmMg for per pi pectively.
Tabde 1: The results of ¢ $iandard cal bratlon data
Flow rate | Pmssure | Temperstre | Tempersture | Ap_meter | Bp_Orifice | Standard Flow ;) |
Plate IP2) ra] Irmi v |
atfain | mmHg _1 c mmbig InH;0 | m'fmin
1T 0699 | 7easa We0 | s3I 55662 | 1305 1203 0547
2 1008 756.472 24910 210 61.363 3454 1855 D518
E) 1314 756434 2550 1570 21751 4538 212 1051
4 1.165 756,510 AT 22000 30852 5438 2264 118
s 1415 THEB | 2400 | 24480 0200 7613 2357 1357
Store (ke 204689
interoep (b): -0.02301
Coneletion cacffientif). 099987
Uncertainty {i=2); 0010 m'fmin
Tabla 2: The results of @ actial calibration data
F==F Flaw rate Pressune i Temperatwre | Temperatwe | fp meler | A Orifier Standard Flow [(5]
Plate Ipa) fral mmj [
m'/min mmHg 3 Inth0 mfmin
T .65 T 7se4e8 24680 5730 0 osme
2 1001 756.479 2810 24130 3454 1157
3 1114 756494 2550 23570 4535 133
4 1166 756510 2430 23300 5138 1422
s | 1416 756534 20400 2150 7519 1731
Slope (v 128208
Intercepd {6): Bo1aag
Comelotion coelficient b3 099987
Uncortainty (£ =2); 2011 m¥Ymin

**End af Cartificote of Calibration®==

reneslumuny

United Analyst and Engineeting Consultant Co., Ltd.

A

BT T 0 ERTING

3 Sof Udomsuk 41, Sukhumyit Road, Bangchak, Phrakhanong. Bangkok 10260

covantur cowi Las TE), 0 2763 2628 Fax 0 2763 2800 com E-mai;
L1} MULTI-POINT GAS TEST REPORT
Test Date : Nov 8,2023
Equipment : Gas Analyre: (€O} Model : 48C
Manufacturer:  Thenmo Environmental Instruments  Serjal Number : _48C-73881-375
| étandard Gasc e trati = ]
Sulphur Dioxide: (502)  44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146
Methane (CHa) s PPM  Serial Number : 1180540071
Carbon Monoxide (CO} 9848 PPM
Cylinder No. : EB0143262 ol |
Bxpiration Date : Jun 20,2024
Multi-paint gas test data
I Reference Value {ppm) Ana’r::;:i)sphy Difference Error | Percent Error [% Error ]
0.0 0.7 0.7 07 .7
10.0 10.6 0.6 .7
201 20.8 0.8 .8
30.1 30.4 0.4 23 .3
40 0.0 0.0 I .0
Remark : Measuing Range 50.0 ppm Average Difference (%) 230
:Acceptable Umit + 5%
£
a
g
a
H
E
a
2
50
Referenca value (ppm)
—a— Analyzer Display
P Calculate by 7/ Approve by
Gt
Sl G
| s
Page 1 of 1

wenaslumun

United Analyst and Engineering Gonsuitant Co., Ltd.

3 Sol Udemsuk 41, Sukhumvit Road, Bangehak. Phrakhanong, Bangkok 10260

Coveirar oo Tel. 0 2763 2828 Fax 0 2783 2800 com E-mall: cam
s MULTI-POINT GAS TEST REF T
Test Date : Apr 7,2023
- Equipment : _Gas Analyzer (N2} Modef ; 42 =
| Manufacturer : - Serial Number: 1201778110
i rd Dilutor petajl
Sulphur Dioxide (S0:) _44.68 PRM Manufacturer : Thermo Scientific
| Nitric Oxide (NO) 4504 PPM  Model: 146l .
Methane (CHs) - PPM  Serial Number: _Agpsatart
Carbon Menoxide (CO) ’
+ Cylinder Na, ;
| Expiration Date ;
A gastesidata, |
’ Reference Value {ppb) ! Difference Error | Percent Error {% Error ] |
Level 1 |Zero 0.0 00 [T
L lLevel 2 T20.00% 1000
Level 3 140.00% 1 2000
Level & [@p,uu% 3000
Level 5 [s000% | 4000
Remark : Measuring Range 500.0 ppb

“Acteptable Limit + 5%
—

Analyzer Disptayipph)

Calculate by

Fove by
Uerp L

Page 1 of 1

wenaslumun |
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A United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhenong, Banakok 10260
St epowiin, Tl 0 2763 2628 Fax 0 2769 2800 com E-ma:
MULTIPOINT GAS TEST REPORT s
_TestData  :Apr7,2023
r )
! Equipment ; ey Model :
Manufacturer : i Serial Number :
16: Dilutor Detait
Sulphur Dioxide (S02) PPM Manufacturer : Thermp Sclentific
 Mitric Oside (HO) PPM  Mogel: ws
! Methane (CH) PPM  Serial Number: Tsoswwr. ‘
i Carbon Monaxide (CO) I
| Cyiinder No. : =
* Expiration Date ; !

Reference Value (ppb) ‘"""z;:)"""" | Diterence ervor | parcent Error| [36 Error |
2 ] 00 o0 0.00 Y
100 1011 .10 08 | ?:gg*
200.0 2009 50 r 045
3000 3005 ‘ 0 | or 0.17
400.0 | 4800 .00 .00 0.00
Remark : Measuring Range 500.0 ppb. e Difference |95 0:34 ]

+Accaptable Limit + 5%

Analyzer Displaylpph)

Calculate by
. A
TN

450

Page 1 of 1

wnanslumuny




& %
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATESERVICES &1 EQUIPMENT CALIBRATION AND TESTING SERVICES ‘*ﬁ\ s CartNo.:  23CHS528
534 PATTANARARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 e 2 W Page: 20f3
TEL.O2717-3000 29 FAX.0-1719-0484 cALSRATION 0008 Conditien of this callbration resutt
1. Reference Standard Instrument  : -
Cert.No.: 23CHS26 Instrumant Serizi No.  |D No. Cert. No. Due Date
Page. 1of3 1) Document Process Cellbrator 54030049 130RC116 22E2769 24 Aug 2023
3 o * 2) Ref. Standard Thermometer 4882054 110RCO44 2211308 27 Oct 2023
Certlﬁcate Of Cahbratloll This carlification is traceable to the Intemational System of Unit maintalned at:-
Equipment : pH Mater - Traceable o Netional Institute of Metrology (Thailand), NIMT
utacts H EcoSi
Man o poling 2. Certified Referance Materials * Tha maasurcment resulls are traceable to SI through CPA chem Lig.,
Model : PH100A ANSI-ASQ National Accreditation Board, Accredited No. AR-1635
Serial No. : JC04745
1D No. t UIAE EFM_050/2566{EFM.pH.02/66) Buffer Solution Manufacturer Lot No, Exp. data
B pH 4,008 CPA chem 863832 28 Dec 2024
Conditlon As-Racalved: Used ltem pH 6.987 CPA chem 826569 09 Juty 2023
Recelved Date : 28 April 2023 pH 10.010 CPA chem 863835 23 Dec 2023
Callbration Date : 27 Apiil 2023 3. This cattificate is valid only 16 the item callbrated on dete and place of calibration.
Reference : 2304-0707WSC-4 Calibretion Results
Submittad by : United Analyst and Engineering Consultani Co..Ltd. Eunction : mY Measurement
3 Soi Udomsuk 41, Sukhumvil Road, curve by Fluke at pH (4,747,10} — -
Bangehek, Phrakhanong, Banpkok 10260 Nominal | Standard Uncertaintyof | Coverage
Amblent Temperatura : (25 ¢ 28) °C Unit Under Value Voltage Actual Reading Measurement factor
Relative Humidy : (50 £ 15)% Calibration | fnput (2mV) *
Calibration Procedure : In - house mathod : PH mv my pH
- CP-CHS5 by direct measuremant wilh standard pH Meter 4.00 | 17748 77 4.01 0.58 2.00
voltage calibrator and direct measuremant with S/N.: JCO4745 7.00 000 0 7.00 0.58 2.00
certified reference mataral (CRM) 7.00 0.00 0 7.00 .58 200
- CP-CH8 by comparison with standard themometer 10.00 7748 -177 10.01 0.58 2,00
Calibrated by : Warakorn Lemngagtrekul
Approved by :
Approved Signatory
(./) Malee Butkruea
( ) Saithip Meangmai
( )Warakom Lemgaglrakul
Issue Date : B May 2023
‘The Unccrisinties are for a of i 95%
7 o b egertnce cebe tha n Jul, excegn it s peer ten
Apyeotsl ofshe head of Carporale Servicss 3 - Eyuipment Calibratiot.and Testing Services.
0 '
onanshueuny Lonaaziieany
United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rpad, Bangchak, Phraihanong, Bangkok 10260
e oo wre  Tel. 0 2783 2628 Fax 0 2763 2800 com E-maik com
CertNo.! 23CH528
Page:  3ofs TestDate  :Mar?7,2023
Callbration_Results R . — S
Function : pH Measurement " Equipment : GasAnalyzer(S0z)_ _ . _ _ __ Model: 43
F thrae buffare curve by using buffer nominal pH (4,7)(7,10) Manufacturer:  Thermo SCIENTIFIC . .._._ SerialMumber:  CM22387062
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Covarape
Calibration @uffer Solution Rezding Rezding | pH measurement| factor | Standard Gas Conesntration Dilutor Detail
(mv) (%) k Sulphur Dioxide (502 PPM  Manufacturer :
pH Electrode 4.008 401 171 0.0085 205 Nitric Oxide (NO) _ PPM Model:
§/N,230308SIAB053TT 6.987 7.00 0 0.011 200 Methane (CHa) RN Serial Number:
6.887 7.00 -1 0.011 2.00 Carbon Mongid (CO)
10.010 10.01 -178 0.0085 2.00 | Cylinder No. : '
| Expiration Date :
Function : Temperature Measurement T =
{*) Without adjustment -point gas test data .
This wes with Probe;
- Model : a Reference Value (ppb) Analyzer :]"M" Difference Error | Percent Error [z':_irrur]
- Serial No. : 23030881A605377 level | |Zero 0.0 00 .00 0.00 0.00
Dimension of probe; Level 2 |20.00% 100. 100.2 .20 0.20 0.20
- Langth : 110 =, 200, 200.8 .80 1 0.40
Sngih 1 UL — 300. 300.7 .70 023 0.23
- Diameler : 12 mm Level 5 [80.00° 400, 4000 [ T} 0.00
- Immersion Depth : 100 mm Remark : Measuring Range 500.0 ppb Averayt Difference (%! 0.87
sAtceptable Lmit & 5%
=
| i uue* Error Uncertalnty of | Coverage
Point Temperature Reading measurement factor §
| (*c) () (*c) (c) (£°C) k 13 i
250 25.002 251 0.088 013 200 3 i ‘
30.0 30.000 30.0 0.000 .13 2.00 & i
L 350 35,002 3.0 0.002 013 | 200 | H |
Remark ; - BUC* = Unil Under Calibration T oo = = b _— = = pre e
Reference vakue (ppb)
The reported uncertainty of measurameant was based on a etandand uncertainty muftiplled by a coverage | gDty
faclor k, providing a level of confidence of approximately 85 %. e i
g o = 1
-olo- !
Calculate by
Aphival, K.
A ot . 2823
' Pagz 1011 '
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Q_EKEE United Analyst and Engineering Consuitant Co., Ltd.
3 Sof Udomsuk 41, Sukhumvit Road, Bangohak, Phrekhanong, Bangkok 10260
Coviman chwvwr vt Tel. 0 2763 2828 Fax 0 2763 2600 com E-mall
= 'MULTI-POINT GAS TEST REPORT B
Test Date :Mar 7,2023
Equipment : GesAnalyzer (S02) _ __ _ _ _ . Model: 43 o
! Manufacturer:  Thermo SCIENTIFIC _ — . . Seria) Number : CM22387062 |
lutor Detall
Sulphur Dioxlte [S02) FPM  Manufacturer : Thermo SCIENTIFIC
¢ Nitric Oxide (NO) PPM  Model : _6 -
Methane (CHy) PPM  Serlal Number : 1180540071 _
Carbon Manoxite (CO)
| Cylinder No. : _EE 262 _ H
[ Expiration Date : Jun 24,2024 .
Multipointpasfestdats
Reference Vaiue {ppb) IA“IV‘(:::""" Difference Error | Percent Error [%o Error ]
Level Zero 0.0 00 0.00 0| 000
20.00% 1004 160.2 .2 20 0.2
4D.00% 200, 2008 .51 X 0.
60.00% | 00| 300.7 .7 .2 0.
1 50.00% 400.0 400.0 0 0.00 [X
Remark : Measuring Range 500.0 ppb | Average Difference (%) Q.
Acceptable Limit + 53
i 450 ¢
; PR N
&
a8 wp- -
F o
P :
£ |
! 2 m
50 -
[Re= — !
0 1% r » 30 & 450
Reference valuo (pph)
i
= |
Calculata by ve by
Aghinal,. K b v
Page 1 of 1 '
wenanslumunu

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomeuk 41, Suknumvit Roan. Bangehak, Phmihanong, Bangkok 10260
Fariarinn Cowns (e Tel 0 2763 2528 Fax D 2763 2600 www com E-mal;

MULTI-POINT GAS TEST REPORT

TestDate  ;Mar7,2023

‘Equipment:  GasAnalyzer (SQz) Model : R

| Manufacturer ; Serial Number: _CM22387062
Standard Gas Concentration i 11}

* Sulphur Dioxide (S02) _._ PPM  Manufacturer: Thermo SCIENTIFIC
Nitric Oxide (NO) PPM  Model : s
Methane (CHy) __ PPM  Serial Number: 1180540071
Carbon Monaxide (CO)

[ Cylinder Ne, :

Multi-point gas test,

Reference Value (ppb) “"""7:;:;"’"" Difference Error | Percent Error|  [% Error ]
level 1 |zern | 0.0 0.0 0.00 0.00 060 |
Eevel 2 [20.00% 100.0 100.2 .20 2 020
Level 3 |40.00% _ 200.0 2008 80 4 0.40
Level 4 |60.00% 300.0 300.7 70 2 0.3
Level 5 [80.00% 4000 400.0 i .00 .00 0.00 ]

emark 1 Measuring Range 500.0 pph Average Difierence (%) B
Acceptable Limit + 5%
' e T
i ;s Muiti-Point Gas Test Charr[

Analyzer Diapiay{ppb)

160 30 350 00 450
Reference value (ppb)

[T —— vty gty

Calculate by

Aghival,..X

Paga 10f 1

tenanslumun

United Analyst and Engineering Consultant Co., Ltd.
3 51 Udomsuk 41, Sukhurnvit Road, Bangehiak, Phrakhanang, Bangkek 10260
Saitran smmaanra Tel 02763 2828 Fax 02763 i

o AWAE 5 2021

MULTI-POINT GAS TEST REPCRT
|Gas Anatyzer (S02) [Modet 43 |
Manufacturer "I Thermo Sdientific [Serial Number (1201778116 |
[sta. s | Diiutor Detall |
Sulphur Dixide (50,) |44.68 Manufacturer [Therma Scienific |
Nitric Oxide (NO) 45,94 Model 1461
Js.yu Number |11B0540071
|Expiration Data |oune 21, 2024
[ 502 Multi-Point
= Ref. Valuz | Read. 562 | Difference | Percent | Res.Time |
i [ k) | (wob) | o | Eror | PREMOCY] T
levell | Zero 0.0 0.7 0.70 070 0.70 s
Level 2 20 100.0 103.2 320 320 320 s
Level 3 a0 200.0 2060 800 400 4.00 s
Level 4 50 3000 3093 930 110 3.10 s
Lavel 5 80 400.0 4128 1260 320 320 s
R Slope | Intercept |Average 1 ams 5
1,000 0971 0714 [ Criterla 5.00 10
2569
400.0
—~ 3500
5 e e
£ o0 //
H
2 20 e
% 1500
< 1000
o0 e
00 &7
a0 500 1.0 1500 2000 250.0 el Ldne 450.0
Raference Vatue (ppb)
e ) - N PN
Callorate by 5’///04“4 . Approve by %"""
Approved Date .
Callbration Date L7 /q /6 e Ppr 2‘@ g ?E—Lj
.
weneslueauny

SM s %
EXCE: NCE

o
e

-Rirgas. frog v

630 United Drive
n Ak Liuida carvpeny Dutham, NCz7713
Kingerzo
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Fart Number: ED4NI99ET5A01D3 Referenca Number:  122-402136167-1
Cylinder Number:  EBD143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Dusham (BAP) - NG Cylinder Pracsure: 2015 PSIG
PGVP Number: B22021 Vaive Outlat: 50
Gar Code: CONQ,NOX, 802,BALN Centificaion Date:  Jun 21, 2021
ration Dato; _Jun 21, 2024
e Pt seordence £ Ticcally Prisalfor Assey are Caricason o Gaceors Cetarsion Standarcs (May 2072)° documend EFA
10N i i
‘melamcte baxis urdess olherwisg noked.
Do Rotse Tiis Cyie o beiow 100 . Lo 07 e
- ANALYTICAL RESULTS
omponent Raquestod Actual Prolocol Total Relstive
Concantration _ Concentration l-h&m: Il;:or?:ln!" fI:‘t:-y
NOX 4500 PPM 45,58 PPY o1 #-14% NIST Tracoablo 061472021, 0672172021
NITRIC OXIDE 4500 PP .94 PPN 61 +4- 14% NIST Traceabla 0601472021, 0672112021
SULFUR DIOXIDE 45.00 PPM 44.88 PPN @1 +/-1.0% NIST Tracestie 081412021, OB217221
m:gé;nuoxms 1000 PPM B3 PR &1 “I-0.7% NIST Traceatie oot
pt 1 ——o=—mr T =
CALIBRATION STANDARDS
Lotip CyfinderNo _ Concantration Uncertalnty Iration Dato
NTRM  2008$120 GC7DEBS  43.82 PPM NITRIC OXIDEINTROGEN -10% Feh 02, 2025
PAM 12388 DEB5025 991 PPM NITROGEN DIOXIDEZAIR 4 20% Fety 20,2020
GMIS  an14z3gse1os CCADSEA1 4348 PPM NITROGEN DIOKIDBINITROGEN.  +-2.1 Fab 18, 2020
NTRM :::;:m g?razn 49.02 PPM SULFUR DIOXIDEINHROGEN 0% Jun 17,2022
NTRM 434277 §90.9 FPM CARBON MONQX] 0GEN
Tha SR PR o RGM nte s £ 1 i e the 115 ki s aepar s ot e 0% v 14208
ANALYTICAT. EQUIPMENT
Instrumexntilake/Morel Anelytical Principte Last Multipalnt Calibration
Nicalnt 170 AHRO301322 GO FTiR $im €3, 2024
Ricolet 6700 AHRG801333 NO FTIR dun 03, 2021
Nicolet 6700 AHRDAGT23) N2 FIR dun 03,202}
Nizlet 8700 AMRE01333 §02 FTR Ju 03, 2021
Ttiad Datr Avallable Upon Request
NOTES:PO #5221002807
GROES WT: 28.40kg
NETWT: 4.73kg

The analytical test results reported an this certiflcate relate only to
the cylinder number specified ehove, This condludes the test report.

Approved for Relsase

CERT I 01
wnmsnﬁmauqa«
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CIA: ‘\J’hﬂ%
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
o e - b= CertNo.: 24CH30
53414 PATTAKAKARN ROAL SOF 15, SUANLUANG, SUANLUANG BANGKOK 10250 olaan® 74 T8 Page:  20f3
TEL.OZ717-3000-29 FAX. 04715484 priportited Condition of this callbration resylt
1. Reference Standard Instrument @ -
CertNo.: 24CH30 Instrument Serisl No. 10 No. Cert. No, Due Dats
Page: 1oi3 1) Document Process Calibrator 54030049 130RC118  23E2802 27 Aug 2024
> Pt N 2) Ref, Standand Thermomster 4082054 110RCO44 231808 28 July 2024
Certificate of Calibration This jon s to the System of Lnit malnteined through:-
Equipment : PH Meter - Technology Promotion Associstion (Thailand-Japan)
Manufacturer : Horlba 2, Certified Reference Materials : Tha maasurement resists ana tracsable to S through CPA chem Lid.,
Model : LAQUA-PH210 ANSIASQ Nationsl Accreditation Board, Accredited No. AR-1835
Serial No. : HADACOOS
. Buifer Solution Manufacturer Lot No. Exp. dats
1o : UAE.EFM.004/2563(EF M.pH.04/63) pH4.008 CPA chem 840102 27 Mov 2025
Candition As-Recelved: Used Item pH 6.286 CPA chem 831858 01 Oct 2024
Recelved Date : 09 January 2024 pH 9.897 CPA chem 840108 02 Nov 2024
Galibration Date : 10 January 2024 3. This carlificats is valid only to the item calibraled on date and place of calibeation.
Reference : 2401-0219W8C-2 Callbration Resutts
Submitted by : Undtad Analyst and Engineering Consutiart Co,444, Funclion : m\7 Me "
' 3ol uaomf.:n I::d::mvn hoad, o £urve by Pluke at ph (47X7. 10}
) 5
Bangchak, Phrekhel , Bangkok 10260 Nominal | Standard Uncartainty of Coverage
e e Unit Under Valus | Voltage | Actusl Reading Mezsurament factor
Ambient Tempsraturs : {256 = 25) *C Celibration nput
Ralative Hurnidlty : (50 £ 15)% - ':v - N (V) &
Calibration Procedurs : In - housa memod H . oH Meter .00 17748 A 01 0058 200
- CP-CH5 by dinect measurement with standard
SIN.: HAOADOOS 7.00 0.00 0.1 7.00 0.058 2,00
valtage calibrator and direct measurement with 700 .00 X 700 0056
certified reference materlal (CRM) ! / : ) . 200
< CP-GHB by with standard 10.00 | -177.48 772 10,01 0.0588 2.00
Callbmted by : Warekom Lemgagtralul
Approved by : —g“‘“u'}'__.
Approved Signatory
(/) Saitnlp Meangmal
{ )Warakom Lemgagtrakul
() Ponpan Paipim
lssue Date : 15 January 2024
The I are for a p ility of 95%
This cuniflence may no 50 ctber than s il e -
Appeovai of (e head of Coporsie Services 3., Equipmem Callbration aad Testing Servicen. S 5 m :
lu
'
LONETLMIUAI
tenanslumunu e
A 0062455
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
CORPORATESERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %72

CertNo.: 24CH38
Page.: 30f3
Calibration Results
Function : pH Measurement

_Performing threa buffers standard curva by using buffer nominal pH (4,7{7.10)
Unit Under Standard pH Actuai pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading (pH factor
(mv) (2) K
pH Electrode 4.008 4.02 15855 0.0085 205
S/N.: 891L0051 6.988 7.00 -18.4 0.0093 2.00
6.888 7.00 -18.2 0.011 200
9.697 10.01 -189.0 0.0098 2.00
Function : Tempersiure Msasuremant
{*) Without adjusiment
This was with Probe;
- Model : BB52
- Serial No. ; 891L0051
Dimension of probe;
- Length : 103 mm
- Diameter : 16 mm
-Immerslon Depth: 60 wm
uue* Error Uncerhainty of | Coverage
Polnt Temperature Reading measurement factor
(*c) (*c) (*c) {"c) (zc} k
250 25.002 250 0.002 013 200
30.0 30.002 30.0 -0.002 013 2.00
35.0 35.003 N ) -0.103 0.13 200

Remark : - UUC* = Unit Under Calibration

The reportad uncertalnty of messuremen! was based on a standard uncertsinty muttiplled by & coveraga
Iaclor k, providing & laval of confidence of approximalely 85 %.

-olo-

enaslumuny
a 1197726

3414 PAT ROAD 501 {8, SUANLUANG, 5UANL » 10256 Mt

[
TEL.0-2717-3000 29 FAX.O-ZN9-9484 frepivaintnd

CartNo.: 24CHag
Page.: 103

Certificate of Calibration

Equipment : pH Meter

Manufacturer ; Horiba

Model ; LAQUA-PH210

Sarial No.: HADAO00S

DHNo.; UAE EFM.004/2583(EFM.pH.04/63)

Condition As-Recelved: Used ltem

Recetved Date : 08 January 2024

Calibration Date : 10 January 2024

Reference : 2401-0219WSC-2

Submitted by : Unitad Analyst end Engineering Consultant Co.,Lid,
3 8ol Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanong, Bangkok 10260

Ambient Temparature : (@5 £ 25) *C

Relative Humldity 50 = 16} %

Callbretion Procedure ; in - house method :

- CP-CHS by direct measurement with standard
voitags callbrator and direct measurement with
certified rafarence mataris! (CRM)

~ CP-CHB by with standerd
Calibrated by : Warekomn Lerngagirakul
Agprovad by : ga(ﬂ’r
Approved Signatory
(V/) Salthlp Meangmal
( ) Warakom Lemgagirakul
{ )Ponpan Paipim
Issue Date 16 January 2024
The fora by of i 1y 95%

. except with the prior orhitea

Approval of the head 3 2 Equigment

wnastumuny
A 0062455
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CertNo.:  24CH39 S
Page.: 2013 S
- Calibration Results
f%:::::" M;—,:: :::‘I‘b‘!:mhm::!"" Function : pH Measurement
nce Stan .
B th
Instrument SerialNo. 1D No, Cert. No. Due Date ree buffers curve by using buffer nominal pH {4,7)(7,10)
1) Document Process Calibrator 54030040 130RC116 23E2802 27 Aug 2024 Unht Under Standard pH Actual pH | ActualmV | Uncertainty of | Caverags
2) Rel, Standard Thermomsfer 4982054 110RCO44 231808 26 July 2024 Callbration Buffer Solution Reading | Reading |pH measuremant| factor
This certification is traceable to the Intemational System af Unit malntaned through:- B {mV}) {z) k
= Technology Promotion Assoclation (Thafland-Japan) PH Electrode 4.008 4.02 155.5 0.0085 205
SMN.: 991L0051 ; 6.886 700 | 184 0.0093 200
2, Certifiad Refarence Materials * The measurement results are traceabls to S| through CPA chem ud., 8.986 7.00 ~18.2 0.011 200 |
ANSI-ASQ Natlonal Accreditatian Board, Accredited No. AR-1835 9.997 10.01 | -1es.0 0.0096 2.00 )
Buffer Solution Manutacturer Lot No. Exp. date Functlon : Temperaiura Msasurement
pH 4.008 CPA chem 840102 27 Nov 2025 {*) Without ad]ustment
pH 6.886 CPA chem 931958 01 Oct 2024 This was with Probe;
pH 9,987 CFA chom 840108 02 Nov 2024 - Mods! : 9852
3. Thig ceriificate is valld only fo the item calivated an date and place of calibeatlon, ° SeriaI4Nu. : — )
Dimension of probe;
Calibration Results - Length : 103 mm
Eunction : mV Measurement - Diameter ; 16___mm
Performing standard curve by Fluke at pH (4.7)(7,10) : e - Immarsion Depth : 90 mm
Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor ) )
Calibration o ""’"l“ Y o (2mV) x| Calibration Standard ek Ermor Uncertalnty of | Coverags |
£ L L £ — Polnt Temperaturg Reading measurement factar
pH Meter 4.00 177.48 1774 401 0.058 (*c) {"c) (c) (c) (£°c) X
S/N.: HADAOOOS 7.00 0.00 0.1 700 [ 0.058 ] E———
7.00 0.00 Xl 7.00 | 0.058 250 25002 25,0 -0.002 013 200
10.00 7748 | 1772 10.01 0.068 800 30.002 300 -0.002 013 2.00
30 35,003_ 3.9 0.103 0.13 { 200
Remark : - ULIC* = Unit Undar Callbration
The reported unceriainty of measurement was based on a etandard uncerizinty muttiplied by a coverage
factor k, providing a leve! of confidence of approximately 85 %,
-olo-
S z! , 4/,
nedlas wonenslainquny
AT IMUAL
a 1197727 a 1187726
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
coire N ALTERATION AND TRST CortNo:  24CH30
S34/§ PATTANAKARK RUAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 o Page.; 20f3
TEL.0-2757-3000-29 FAX.(-2719.5d54 CALIGRATION 0008 Condition of this callbration resuft
1. Refarence Standard Instrument  : -
CertMo: 24CH39 Instrument SerlalNo, D No, Cert No. Due Date
Page: 1of3 1) Document Process Callbretor 54030048 1S0RG{16  23E2802 27 Aug 2024
. N . 2) Ref. Standard Thermometer 4982054  110RCO44 231808 28 July 2024
Certificate of Calibration This certifcation s trscsable to the Intemations! System of Unit maintainad through:.
Equipment : oH Meter + Technology Promotion Assoclation (Thalland-Japan)
Manufacturer : Horiba 2. Certified Reference Materials * The measuremant resuils are traceable to SI through CPA chem Ltd,,
Model : LAQUA-PH210 ANSI-ASQ National Accrediiation Boand, Accredied No. AR-1835
INo.:
Sarlal No HAgADoos Buffer Solution Manufacturer Lot No, Exp. date
IDNo.; UAE.EFM.004/2563(EFM.pH.04/83) ©H 4.008 CPA chem 40102 27 Nov 2025
Condition As-Recelved: Used ltem pH 6.985 CPA chem 931859 01 Oct 2024
Recalved Date ! 09 January 2024 pH 9.887 GPA chem 840108 02 Nov 2024
Catibration Date : 10 January 2024 3. This centificate is valid only to the item calibrated on date and place of calibration,
Reference 2401-0218WSC-2 Gallution Results
Function : mV Measurement
Submitted by : United Analyst and Engineedng Consultant Co. Ltd,

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

Ambient Temperature : {25 & 25) "C
Relative Humidity : {50 £ 15)%
Callbration Procedurs : In - house method :

~ CP-CH5 by direct measuremient with standard
voliage calibrator and direct measurement with
certified reference materlal {CRM)

- CP-CHB by comparison with standard thermometer

Calibrated by : Warakern Lemgagtrakul
Approved by : s_l_lj&
Approved Signatory

{ '/) Salthip Meangmal
{ )Warakom Lemgagtrakul

( ) Ponpan Paipim
ssue Date : 15 Jenuary 2024
The t i arefora of Iy 95%
y ool kan in full, cep wi =

Approvai of toe head of Crerorete Sarvices 3 : Equipment Calibration and Testing Scrvices.

Lonaslumun
A 0062455

Performing slandard curve by Fluke at pH (4,7)(7,10)
Nominat | Standard Uncertainty of [ Coverage
Unit Under Valug Voltage Actual Reading Measurement factor
Callbration Input
| ) i = — (amV) Kk
PH Metsr 4.00 17740 | 401 | ogs8 2.00 ‘
SMN.HADAGODS | 7.00 0.00 7.00 0.058 200 |
7.00 0.00 7.00 0058 | 2.00
10.00 177.48 1001 0.058 2.00 ’

sl

enaslumunu
a 1197727




Cert.No.: 24CH39
Page.: 30of3
Callbration Reaults
Function : pH Measurement
F threa buffers curve by using buffer nominal pH (4,747,10)
Unit Under Standard pH Actual pH | AcualmV | Uncertainty of | Coverage
Callbration Buffer Solution Reading | Reading |pH measurement| factor
{mv}) () k
pH Electrode 4.008 4.02 155.5 0.0085 205
SN.: 99100051 6.888 7.00 -18.4 0.0083 2.00
8.888 7.00 -18.2 0.0t1 200
0.097 10.01 -189.0 0.0098 200 |
Function : Temperature Measurement
(*) Without ad]ustment
This was d with Probe;
~ Modsl : 8652
- Serial No, ; 991L0051
Dimension of probe;
- Length : 103 mm
- Diameter : 16 mm
-lmmergion Depth: 80 mm
uue Error Uncertainty of | Coverags
Point Temperature Reading measurement factor
(¢} c) (*c) {°c) (z°c) k
250 25.002 250 -0.002 0413 200
300 30,002 30.0 -0.002 0.13 200
350 35.003 348 -0.103 0.13 2,00

Remark : - UUC* = Unit Under Calibration

The reporied uncertainty of measurement was based on a slandard uncartainty multipfied by & coverage
faclor k, providing & level of confidence of appraximately 95 %.

~000=

wnastummunu
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