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Certificate of Cafibration

Nesguirst a
o Customer
Mamie UNITED ANALYST AND ENGINEERING Certificate No - 24-ACT-122
Deeising Rule fur Statemenis of Comfurmiiy
ONSULT X Resquest No © Rey-2024-| 808
e et e siaiemmeals vf cmtiminy b2 exd sty afpliid waiog 1L A28 CONSULTANT COLLTD I {
Fly Address H1-Sul Udsmauk £1, Sokbumvit Rosd. Bangehak,

Pralcnyng, Banghok 10260
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Barvsmetne Pressure
Reveived Dite
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26 Angun 2024
11 Seplember 2034

LA 1 Acoustie

Calibrsim Frocedure Ti=house method CP-ACT-02 hased on [EC 609422017 Eleciroacosstivs - Sound cilibtatory

Referenee Standard Muodel Sertal Number Traceahle Dhre Calibration
Svund Culibimtor SV 354 fB079 EE| 12 June 2025

THD Multimeter 2013 (2 kil NIMT Iy Junuary 202%

Traveahility

Note

This certificate providises triceability

realizstion of the intermational System of Linits (510

mgasuremient b recognied nallonol stundird, and to'the

The reparied uncertainty is hised on standard tncenninty multiplied by the Covernge Facior § =1, providing a level of

contidence approvimately

Calibrated By :

Tiee reasits retered

M. Noppadon | usngart

Service Calihrution Engineer

shemm| Tha exzeslissr il nid

Apgproved By

MTn

Mr. Facel Maihavom

Calitration Enginoer Supervisar

lssue Date :

10 Seplember 20624
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Declsbans Risle far Stutements of Confarmity

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

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

Certificate No. : 24H754
Page: 10f2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.129/2550
Condition As-Received: Used Item
Received Date: 05 April 2024

Calibration Date:

10 April 2024
to 18 April 2024

Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature:  ( 25 * 3 ) °C
Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Procedure used:

Bangchak, Phrakhanong, Bangkok 10260

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

function and with standard
function into humidity / temperature chamber.

probe for

Cortificate No _ 24-Al

Request No - He-

Result of Calibrati
Function:
Reference Standard
Temperature Humidity
C) (%R.H.)
25.0 40.1
25.0 60.0
25.0 80.0

Result of Calibration:-

End of Calibration

Without Adjustment

Humidity Measurement.

uuc
Reading
(%RH.)
42
60
76

Without Adjustment

Condition of this result of calibration

1.Reference standards instruments :

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

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

Calibrated by :  Chakrit ji pp

g y:
Issue Date : 18 April 2024 [ ]Chakrit Waewwanjua

Function: Temperature Measurement.
Standard uuc
Temperature Reading
(°C) (°C)
20.007 21.0
25.032 255
29.997 30.0
35.010 35.0
40.019 39.5

UUC* : Unit Under Calibration

Error
(°C)
0.993
0.468
0.003
-0.010
-0.519

Uppar limit

MNominal

Lower limi

sl Lanms‘himuqu

Cert. No.: 24H754
Page.: 2 of 2

Uncertainty
of Measurement
(£%R.H.)

Uncertainty
of Measurement
(#°C)

0.72
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

level

by coverage factor k = 2.00, p

-o0o-

[v ] Vipom Tantiyawutti
[ ] Unnopphol Harachai

tenaslumugy

95%.

tenanslumuny



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

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

Certificate No. : 24P1252

Certificate of Calibration
Page: 1of 2

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.078/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C

(50 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:

Atmospheric Pressure: 1011 mbar

Procedure used: The calibration was by direct method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189

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

Certificate No. Due Date
MP-0176-23 12 Sep 2024

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

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

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

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

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

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

Calibrated by : ~ Suksan Khankaew
Issue Date : 17 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ 1Sura Suwannasri
[V] Attapol Panurach

tenanslairauny

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

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

Certificate No. : 24P1367
Page: 1of 2

Certificate of Calibration

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

Condition As-Received: Used Iltem

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

Ambient Temperature: (23 * 2) °C

(50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1007 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model
1) Standard Barometer DPI142

Serial No.
1422505046

Certificate No. Due Date
MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

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

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

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

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

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

-National Institute of Metrology Thailand (NIMT)

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

[ 1Sura Suwannasri
[v/] Attapol Panurach

tanms‘laimuqu

Cert.No.: 24P1252

Page: 20f 2
Result of calibration:- Without Range : 0 inH:0 to 36 inH0
unction:- Pressure Measul nt Scale Interval : 0.1 inHzO ( The Second Estimate )
Increasing Pressure
UUC Indication
Applied Pressure High-port side Low-port side & Ermor
0.00 0.00 0.00 0.00 0.00
2.00 1.00 2.00 0.00
4.00 2.00 4.00 0.00
6.00 3.00 6.00 0.00
8.00 4.00 8.00 0.00
10.00 5.00 10.00 0.00
12.00 6.00 12.00 0.00
14.00 7.00 14.05 0.05
16.00 8.00 16.05 0.05
18.00 9.00 18.05 0.05
20.00 10.00 20.10 0.10
22.00 11.00 22.10 0.10
24.00 12.00 24.10 0.10
26.00 13.00 26.10 0.10
28.00 14.00 28.10 0.10
30.00 15.00 30.10 0.10
32.00 16.00 32.10 0.10
34.00 17.05 34.15 0.15
35.80 18.00 36.00 0.20

The uncertainty of measurement was & 0.11 inHzO
* AP = High-port side - Low-port side
* UUC = Unit Under Calibration

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

by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-000-

Resutt of Without
Function:- Absolute Pressure Measurement
Increasing Pressure

tenanslairauny

Cert.No.: 24P1367
Page: 20f 2

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa ( The Fifth Estimate )

Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35| 1022.10 | 1032.61
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 2.87 1.23 -0.13 -0.56 -1.26 -1.35 -2.10 -2.61

Decreasing Pressure

Applied Pressure (hPa) 1032.61 | 1021.84 | 1010.88 ] 1000.82 [ 990.20 | 979.52 | 968.48 | 957.17
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 1.52 2.83

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

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

by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-000-
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THAT METFOROLOGICAL DEPARTMENT
4353 Sukhumyit, Bangna, Banghok 10260 Tel, 081-454-2804,0-2300-046%

Calibration Certificate

lssued by : Calibration & Test Saction © Meteoralogical Instruments Bureau

Daroof ssue 13 March, 2024 Centification Mo.  121/24
Poge ; | of 5
Oblect E Wind Speed & Wina Dimction Data Loggar
Manufacturer : SCARLETITECH
Type W21
Mig Coda I Wirsless Racahar 2111DR00SA
Wind Sensar 2111070058
Customar 5 United Anatyst and Enginesnng Gonsultant Co, Lid.

@1 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260,
Cafibrafion  Condition : Temperaiss 251 “C  Barometnc Pressure 10118 nPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer  Theador Frietiicas FCOT Sarinl No. 8310116 - HOOK GAGE NO 1426

S Wind Aloft Flatting Board

MNLST. Tes| Referenced Mumber T31/241460 Starcar) Valooty 8l 20 - 30 mises

* Uraisonic Anamomistar Model DA-B50-3TV {sansar TR-B0AH)
Serial Number 110730028 (sensor 120820588)
JAPAN QUALITY ASSURANCE CRGBANIZATION Stangam Veedlty st 0 - 20 missc

STANDARD THERMOMETER : Theadur Friedrich - Dry No.B3BOSH Wat No, B3ESHE4
| lipat, Testo 645 Senal No. JZE4B05T 1 Tharmoschnalder No.8 18802

STANDARD BAROMETER : Digital Barometer Vaisala Typa P

13 Vatssl
: //D@F Barometer Eus}@&ﬂd

Calibrated by © 5i %
ety Rolhopl s
M. Witcharapol Subwat M Pisgad Bromsit

Mechanical Engineor

THA! METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Centification Mo, 121/24

13 Murch, 2024 Poge : 3 of §
Standurd Barometer Tested Baromider Camection
Pressure Presaur mbr
a5 008 o5e
1000.45 e 055
10010 hlul LR L]
101094 o -0.08
101145 1019 D46
101184 mz2 <018
MZ0E 012 008
013.04 1013 o
maie 1043 (=X .1
10288 1013 an
101820 o3 020
109344 ilrik] o
101361 e .19
101418 1014 e
101598 e Bl
e 1ms 023
101584 s .64
Me23 1ms D23
mizar m3 0,13
k] 1014 0ar
Average

Calibruted by :
Mr. Watcharapol Sibwat

Mechanionl Engineer

enaslumuny

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bunghol 10260 Tol. 081-454-2804,0-2399-0469

The Result of Calibration

Cenification No. 121/24

13 March, 2024 Page 2 of §
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrnsonie Anemmmeter | Fressar | Vacumm| Vidocity Veleclty Correction
misec e FI0 | b b0 | mmES mise misee
1.00 E . - Lo @00
302 - - - 3n oz
500 - = . 50 .00
T.04 E ] - 7.0 L2
.02 - J = 89 012
Loz e . =; (3R] 0z
13.00 - > < 130 0.01
15.01 = =) - 5.0 0ol
17,02 e 2 = (¥11] [
20,02 = o . 199 oz
Wind Aloft Piotting Board.
US.DEPARTMENT OF COMVERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
o 1]
an a0
180 R1:10)
270

Califrated by ; }bh@'rdﬁ

Mr. Watcharpo! Subwat
Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumyl, Bangns, Banghok 10260 Tel, 081-454-2804,0-2399-0468

The Result of Calibration

Certification No. 121724

13 March, 2024 Poge : 4 of 5
Stundard Barometer Testad Baromatar Correation

Prassum Prossure mmHg
75125 75T Bas
TS5 [T (15 1-]
TST B4 TEd .38
Tea2T 758 nar
Te8.g6 58 0.66
15854 58 a0e
788N 5g [eha}
ToO.54 w0 016
TES0E 70 .05
TEATS -] 027
Thace o0 -0.04
7014 T80 O1s
To04F e 0,68
TELTO et 40,30
TELDY T o.eg
TEz 2 a2 024
rE1re T 0.2
TELAD 782 052
TE.T1 TED -0.28
TEQ.20 TE0 028

Avarage

Calibeated by : Hﬁb@rﬁ\

Mr. Watcharapol Subveat

Mechanical Engineer

“enanslumunu



THAT METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangnu, Bungkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 121/24

13 March, 2024 Puge : & of &
Stardard Tampeeaturn Sensce Reading
Tamg Feadng Carroction
'c ‘e c
a5 a5 o1
2 0 o2
154 18 0.8

Calibrated by : 1 \

Mr, Watcharapol Subwal
Mechanicnl Engineer

enaslumuny

NAC

HRANATEE ASSOCIATES COLLTD,

Continuation of Cenificate of Calibration Number COF-D03-66

MEASUREMENT RESULTS:

dirpet the Standord Ratary

Page 1ol 2 Pages

Mei=t (oot Mister]. The Hurmid it wies ised =0

o ——
thadium in the system, The standard tonditins are 15°C {29615 K) ani 760 mmbg i stuncdord pe

Tabln 1i The resatts af ¢ Standard calibration dasa

i,

8 el ",
ilh\“:_-:///é
7
NAC i NS
IRANATEE ASSOCITATES OO, LT WSO AF5I007 "F:J'uh-\“\*
i ok NSC=TI5I - TIS 17025
lirasatse AncMIn C0 Ll CALURATION 0357
A5, B35 CALIBRATION 0367
Fluw megturement laborotory
Cafibration servees degartment
Certillcate Mo, 1 EOF-002-66 Page 1 of 3 Pages
MEASUREMENT ITEM T Load Drffice Caifbration pracedure: S
MANUFACTURER + Anderser [mutruments The: Onfice g flow device wos cafibrateg against
MOBEL/TYPE : Staretarn Aoty Dplcemenl
SERIAL NUMBER :1801 | GBS/MCA -l The Wi-ct-004
0 NUMBER.  LARE ANY. 0512547 watissd or @ collriyn pudmg
COMDITHON AS-RECEVED Usied e =
CUSTOMER  United Anvafyst and Englnoering Covsuftant Ca., Lid m""‘""”ﬁm.*” P AR
A1 50 Udomuuk 41, Bangehak, " mmmmzmrznmf g
Banghok 10260 w Shagian o thie
sttt wnlb(SI] Hvough the VT Notional
RECEVED DATE + 0 Jul 3083 + Mtrrlogy institinte of Metherkinds) W Cortificate
MEASUREMENT DATE 144 Jul 2023 | bt ot
ISSUE DATE 118l a3 3 :
Uneertainty of Measurament:
The regartes! uncertiinty of memsurement i basid
ENVIRONMENTAL CONDITIONS: ‘e the standrd uncevtainty multipfied by o
I ot Ctnumrnge factar k=3, Whick fre o carmm
:n::lmmnnmmmm: lmﬂ“n':‘::’nxm . ’ st vl 0 A very
Retative Humidity (8502150 R & il
e Py i iy m&:«mmwmmnmsw
dlofe - Gulde to the expression of imcertinty i
s mRrement”
CALIBRATION CONDITION:
Preconditianing + 24 haurs at ambiont conditians, X
Meagurement Conditian 1 I ® 29.8 °C and 54.5%AH,
NOTED; The corrificane & vakid oniy fa th o an o o i
TABULATION OF RESULTS:

The table an nest page ghie the meaused value.

NAC

Catratad by

Flaw rate Pressure Tempersture | Temperatury Ap_mautar &n_Orificn M-nﬁnlﬂmu lewl
Flate 1Pa) IMal [Tm] . ¥ y
m' fmin mmHg ‘e t mmblg In#,0 mfmin
1 0.7 4115 AT FTET) 55.600 1626 127 0,540
b 0887 54,003 1380 nn #1350 1236 1795 0814
3 113 754,005 2181 2 41953 e 1057
I 1172 754,00 1377 AR ELEEES 4RI 708 1422
5 La10 753934 2376 FERL) 0415 7158 “2en 1352
Slpe ful 1.48463
Intercent il 001638
Carrelatin eostficiant () 099872
Unceetality (=2} 0o m'fmin
Table 2: The ressilts of @ ncusl calibration data
Flaw rate Pressure | Termperature | Tempeesture | Apmeter | An_ Odfice Standard Flow [(]
Flate fPal fra] Trml v
m' i mmHR g fc mmHg Ink,0 o fmin
1 o7m 754115 AT 1110 55,600 1626 [ D651
2 nagt 754,083 80 nn 61,350 123 1138 (L2
3 112 THA.005 2381 B 41913 4338 13p7 1061
4 117 734,004 7 06 30933 4891 1388 1126
5 1410 TE1.5804 2178 Han 20415 7158 1679 1357
Shipe (uft 1,24306
intereeat {i]: 001028
Carniation coetfichnt [} AT
Uncaetainy {§ = 21 ams  mmin
***End af Cortificate of Calibration®**

enaslumuny

Appraund sigratary i o
E LTI S Mr. Farinys Sooncharoen
[ M Saruit Thachalad ANATIE RSO o LT Caiibration Department Marsger
2 Abiess Wittrapom Lertsomphol
it
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT INFULL UNLESS FOR REF TION HAS BEEN
IN WRITING FROM THE LASGRATORY



List of Instrument Certificates for Environmental Quality Analysis

Instruments(China)

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption IRON Agilent Technologies AA240FS / MY13160001 Thailand Institute of Scientific MTC ACL No 387 66 2 Feb 23 1 Feb 24
Spectrometer and Technological Research
(TISTR)
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
3 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
SOLIDS Association (Thailand-Japan)
4 |pH Meter pH Horiba LAQUA-PH210 / HA1M0036 technology promotion 23CH422 30 Mar 23 28 Mar 24
association (thailand-japan
5 [UV-VIS SULPHATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP23-008 6 Jan 23 5 Jan 24
Spectrophotometer
6  |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption IRON Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer (Thailand) Co.,Ltd. Checklist
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
3 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
4 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
TOTAL SUSPENDED Association (Thailand-Japan)
SOLIDS
5 |pH Meter pH Horiba LAQUA-PH210 / HA9MO0046 technology promotion 24CH40 10 Jan 24 8 Jan 25
association (thailand-japan
6 |UV-VIS SULPHATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3Jan 25
Spectrophotometer

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption IRON Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer (Thailand) Co.,Ltd. Checklist
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
3 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
4 |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
5 |pH Meter pH Horiba LAQUA-PH210 / HA1M0043 technology promotion 24CH310 12 Mar 24 11 Mar 25
association (thailand-japan
6 [UV-VIS SULPHATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




ORPORATE SERVICES 3: RQUIPMENT CALIBRATION AND TESTING SERVICES
> ANARARN RUAL SU AN NUL SUAN Ui BANGKOK 10

[ A 0.0484

Certificate of Calibration

Equipment H Meter

Manufacturer ; Horiba

Modei LAQUA-PH21(
Serial No. HATMO036
1D No. IAE EFM.01

Condition As-Received: Usea item

Received Date 28 March 202
Calibration Date 30 March 202

Reference : 303-1001WSC -5
Submitted by

3 Soi Udomsux 4

niter Anaryst and Engineenng

PECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN MR

NSCTISITIS7028
CALIBRATION 0008

Cert.No.: 23CH422
Page.: 10f3

I565(FFM.pH (12/6¢

Jonsuitan Ltd

Suknumvit Roaa

3angchak, Phrakhanong, Bangkok 10260

Ampient Temperaiure
Reiative Humidity 50 t 15} %
Calibration Procedure r

)5 + 25

house metnod :

CP-CH5

y direct measurement with standard

soltage calibrator and direct measurement with

serfified reference material 'CRM)

CP-CH8 by cormoanson with swanaard inermometer

>alibrated by : Warakorn

Vol -

Approved hy

erngagirai

Approved Signatory

/Mawc: Buitkiuea
Saithip Meangma
Narakorn | erngagtrakut

Issue Date 31 March 2023

The | ncertamties are for

e ' reprouuced oter than 1 full h

confidence probability of approximately 95 %

tananstla.immu

Cert.no 2ACHaZ?
Page 30f 3
Calibration Results
Function - pH Measurement
Performing three ouffers stanoara curve ny using nuffer nominai pH (4, 7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage
Calibration Buffer Solutior Reading Reading pH measurement factoi
(mv) (%) k
pH Zlecrooe 1 008 T 1810 20079 2.00
3/N. Q92M0159 6.987 )0 )0 2.0
6.987 00 8.8 0.011 2.0
10.010 0.00 168.3 0 0095 2.00
Functi Tempera M
* ' Without adjustment
his equipment was connected with | emperature Probe:
Modaet 9652100
senal No 297M0159
Jimension of prope
engll 107 mm
Dianeei . 6 mm
mmersion Depth : 100 min
Caiibration Stanaard JUC uncertainty of Coverage
Point Temperatiie Reading rer measuremeni racror
(Cc) °C) (°C}) [°cH £°C) k
50 25.00 75.0 ) 001 0.3 2,00
30.0 30.004 30. 0.004 ) )
35.0 35.00 35.0 0.001 J 2.0(

Remark

I'he ieported uncertainty of measurement was based vl

actor k. providing

Unuer Caiibration

a evel of confidence of approximately 95 %

-00o-

4 standard unvertainty ulibiied by a coverage

Ul -

tﬂﬂﬁﬂ‘i‘lﬁiﬂﬂﬂf]ﬂ

Cert No J3CHAY
Page 2 of 3
Condition of this calibration result
Reterence Standard Instrument
instrument Serial No iD No. Cen. no Due Date
Jocument Process Caliorator 54030049 130RC 116 22E2769 24 Aug 2023
2) Ref Standard Thermormeter 4982054  110RCO44 2211306 27 Jct 2023
This certification is traceable to the International Syster Unit maintained at

aceable to National Institute of Metrology (Thailand), NIMT

Certified Reference Materials Ihe measur

Buffer Solution Manutacturer
oH 4 D08 CPA chem
uH 6 987 CPA cherr

pH 10.010 CPA cheir

et resulis aie traceable to 31 throuah CPA chem wLia.

ANSBI-ASQ National Accreditation Board, Accr

dited No. AR-1835

ot No. Exp date
363832 28 Dec 2024
376589 9 July 2023
363835 28 Dew 202

3. This certificate is vaiid only to the item caiibraiea on date and piace of caiioration

Caiibration Resuiis

Funciion . mV Measui

it

Performing standard cuive by Fluke at pH (4,7)(7.10)

Noiminial Standaid Unceitainty oi Coverage
Unit Undei value Voltage Actual Reading Measurement factor
Catipration nput
(tmv K
pr mv my pH
i Mete 400 46 77.4 4.01 0.058 2
SIN. HATMOUSE 7 0 00 0.0 00 0.058 2.00
7 0.00 )0 i) ).058 200
77 48 4 0.( 158 2 0L

Wk, -
wnms‘lﬁmuqu

Certificate of Calibration

Equipment :
Manufacturer :

Madel ;

Serial No. :

ID. No. ©

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

{ ) Saithip Meangmai
[ «] Warakomn Lemgagtrakul
{ ) Ponpan Paipim

Issue Date :

TEL. (-27§7-3000-29

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIRRATION AND TESTING SERVICES

$34/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOR 10230

PAX. 0-2719-9484

Cert.No.: 23CH1148
Page.: 1of 2

Turbidity Matar
Dakton

T100IR
1120501017

UAE WAT. 0562563
Used Item

13 September 2023
14 Septamber 2023
ZI08-D458D5C-1

United Analyst and Engineering Consultant Ca. Lid.
3 S0l Udomsuk 41, Sukhumvit Road,

F k0260

(25 + 25) °C

(50 + 20) %

In - house method : CP-CH11
based on direct measurement by
using Formazin standard solution

Walalak Sirithean

Vo,

Approved Signatory

15 Septamber 2023

The Uncertainties are for o confidence probahility of approximately 95%.

This cenificue may ot be mprodecal nhar thar

in Tulk, except with the priar wiiten

spprovad of the ligad of Calitiation and Testing Equpnes Services,

enssluaugy

A 0011853



Cert.No.: 23CH1148

Page.: 2of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit {8l unit) through:-
- Technology Promation Association (Thailand-Japan),
Instruments Serial No. 1D No. Certificate No. Due date
1} Therme-Hygrograph 1103328 130ECO10 2301361 13 June 2024
2} Elactronic Balance 1124013382 14DRCIE 23MMIE 20 Feb 2024
2, dard Material : The Fi F n has been prep g ic from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDILA 0000483847 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%
3. This certificate is valid only fo the item callbrated on date and place of calibration;
Calibration result
F ing five - F pensi tandard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serlal Number : 1120501017
Standard UUC*® Reading Ui y of | C a
Formazine suspension Measurement Factor
(NTU) (NTU}) (£NTU) k
0 0.00 00067 2,00
20 203 0.39 200
100 10 0.78 200
400 401 1.5 205
800 800 21 223
Remark = UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units

The reported uncertainty of measuremant was based on a standard uncertainty multipied by a coverage

faior k, iding a level of confl of ap 85 %.
~olo-
L]
engsluemuiirkon.
a 1179917
Equipment : Efectronic Balanca Cert.No.: 23MM112
Condition As-Recelved :  Used ltem Page: 2 of 3
Reference : 2304-04590C-1
Procedure used :-
Calibration were conducted using in-house calibration p CP-0B01 ing to direct
measurement methed against standard weight.
Conditian of this rasult of calibration
1. Referance standard instruments:-
Instruments Model Serial No. 1D No. Test report No, Due date
1) Standard Welght Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024
2. This cerlificate is valld anly to the item calibrated on date and place of callbration.
3. This result of calibration was made on q at the point speci by
4. This centificate is nat certified far any commerchal transaction.
5, This carti Is o the i Systern of Unit,
Result of calibration () Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 81 g Resolution 0.00001 a
51 g to 220 g Resolution 0.0001 g
Belore Adjustment ;
) Balance Measurement Coveraga
Applied Waight Reading Correction Uncertainty Factor
(g) tg) ta) (£mg) (k)
20 &0.00005 -0.00005 0.15 2.00
200 189,9949 +0.0001 028 200
After Adjustment ;
1. Determination of the standard deviation of weighing machine {n=10}
Applied Weight Standard Deviation
{al) of Reading (g )
B0 0000007
200 0.00000

mnms'laiwu

MSC-TimTIETTII
CALIBRATION 0938

Cert.No.: 23MMI12

Page.: 1of 3
Certificate of Calibration
Equipmant : Blectronic: Balance
Manufacturer ; Metiler Toledo
Model © X5R205
Serial No. @ CoosoT1872
D No. : UAEWAD D1 212563
Submitted by : United Analyst and Engineering Consukant Co. Lid

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

Bangkok 10260
Location : Balance Room
Received order : &8 April 2023
Calibration Date : 26 April 2023
Ambient Temperature : 5°Co4n’c
Relative Humidity : 30 % 1o 90 %
Calibrated by : Man Patianapongpaiboon

Approved by :

Approved Signatory
() Pomthippa Tameyakul
() Malea Bulkruea

{,#} Suwit Imjai
Issue Date @ 2 May 2023
The Uncertalnties are for a confid probability of approsi Iy 95%

-8 '
onenslumuny
R ———,
Equipment : Electronic Balanca Cert.No.: 23MM112
Condition As-Received :  Used liem Page: 3af 3
Reference : 2304-04520C-1
Result of calibration 1 ) 0
2. Effoct of off center loading - T e
A mass of 100 g was placed to various position on the pan. - = L L [6][0]
The weighing machine reading error obtained is given in the table From Frour i
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-canter and central loading
ta) (g} ta) ta) tg) tg)
-0.0001 ~0.0001 0.0000 -0.0o01 ~0.0001 00001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Caorrection Uncertainty Factor
(g} (g} (g) {£mg) (k)
Unload 0.00000 0.00000 0.014 213
008 0.05001 -0.00001 0.015 209
01 0.10001 -0.00001 0.015 209
1 1.00001 -0.00001 0.018 2.04
] 5.00003 -0.00003 0.026 200
20 2000008 -0.00006 0.045 200
50 50.00006 -0,00006 0.080 2.00
B0 &0.00004 -0.00004 015 2.00
100 1000000 0.0000 016 2.00
150 150.0000 0.0000 029 200
200 2000000 0.0000 0.29 2.00

The reportad uncertainty of measurement was based on 8 standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 85 %.

-olo-

tanms'laimM



AN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 5
CORPORATE SERVICES 5: EQUIPMENT CALIBRATION AND TESTING SERVICES 7%‘ =
5344 PATTANAKARN ROAD 801 1, SUANLUANG, SUANLUANG BANGROK (0245 i
WSC-TIBLTISATazS
THL, 071 7-300-20. - FAX. 0:IT1 9644 CALIBRATICN a1

Cort.No.: ZaMM113
Page.: 1of3

Certificate of Calibration

Equipment ; Electronic Balance

Manufacturer : Meltler Toledo

Model : X5R205

Serial No. : C210885394

ID No. : UAE WAD 01012565

Submitted by : United Analyst and Engineering Consutant Co, Lid
3 Sol Udomsuk 41, Sukhumvil Road,
Bangchak, Phakhanang,
Bangkok 10260

Location : Balance Room

Received order : 28 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15 °Cto 40 C

Relative Humidity : 30 % ta 90 %

Calibrated by : Man Pattanapongpaiboon

Approved by :

Approved Signatory

{ )} Pornthippa Tameyakul

() Malee Butkuea

{,/) Suwit Imjai

Issue Date : 2 May 2023

The Uncertainties are for o of npp 9%
This curtifecain m; ith the peior writton
Aprmval o the st f Corposste Services & lguipmen: Calibeston and Tesng Sereices, .
tonenslumuny

Equipment : Electronic Balance Cert.No.: ZaMM113
Condition As-Received :  Usead ltam Page: 3of 3
Reference ; 2304-045900-2

Result of calibration
2. Effect of off center loading

A mass of 100 g was placed to varous position on the pan.
The weighing machine reading eror obtained is given in the table

Maximum differance between

Positlon 1 Paosition 2 Position 3 Position 4 Position 5§ off-center and central loading

(a) fa) ta) (g) 53] la)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 00001
3. Daparture from neminal value
Balance Measurement Coverage
Applied Weight Reading Corraction Uncertainty Factor

tg) tg) (g} {£mg) (k)

Unload 0.00000 000000 0.014 21

0.05 0.04959 +0.00001 0.015 208

0.1 009999 +0.00001 0.015 2.07

1 1.00000 0.00000 o.018 2.04

5 5.00000 0.00000 0.026 2.00

20 20.00002 000002 0.045 2.00

50 50.00002 -0.00002 0.080 2.00

&0 S0.00002 -0.00002 D5 .00

100 1000000 0.0000 017 2.00

150 150.0000 0.0000 0.2 2.00

200 199.9999 +0.0001 0.29 2.00

The reparted uncertainty of measurement was based on a slandard urcerlainty multipfied by a coverage
factor k | providing  level of confidence of approximately 95 %,

-olo-

mnms'l:iw

Equipment :
Condition As-Received ;:  Used Itam

Electronic Balance Cert.No.: 2IMM113

Page: 2 of 3

Reference : 2304-04590C-2
Procedure used :-
Calibration were conducted using in-houss o | dure CP-DBO ing to direct
measurement meathod sgainst standard waight.
Condition of this result of calibration

1. Reference standard instruments:-

1) Standard Weight Set (E2) 15884 24053 TORCOO7 MM-0010-22

2. This
3. This
4. This
5. This

Result of calibration { ) Without A () Aftar A

Instruments Model Serial No. 1D No, Test report No, Due date
20 Jan 2024
certificate is valid only to the ilem calibrated on date and place of calibration
result of calibration was made on requested at the point specified by customer.
certificate is not cerified for any commercial fransaction.

ification is bie to the System of Linit.

by Intermal C:

Range capacity : 0 g 0 81 g Resolution 0.00001 q

Before

lied Welght Readin Carrection
Applied Weight Reading Carrection

81 g to 220 g Resolution 0.0001 a
Adjustment ;
Balance Measurement Coverage
Uncertainty Factor
(g} (g) (g) (£mg} (k)
&0 79.99992 +0.00008 0.15 2,00
200 199.5995 +1.0005 0.29 2.00

After Adjustment

1. Determination of the standard deviation of weighing machine (n=10)

Applied Welght Standard Deviation
ta) of Reading (g }
B0 0.000007
200 0.00004

tanm:!'l:im
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CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer *Agilent Technologies”
Model AAZ30FS, Serlal No. MY13160001
2. Working standard solution “Inorganic Ventures™
Multi Analyte Customn Grade Solution, Lot No. S2-MEBT08640
SUBMITTED BY : United Analyst and Engineering Consultant Co, Ltd
3 Sol Udomsuke!, Sukhurvit Road, Bangchak, Prakanone, Bangkok 10260

CALIBRATION PROCEDURE : L. Performance Verlfication of Atomic Absorption Spectrophotometer
{WI-500-02-30)

2. Estirnation Uncertainty of 1t in Analytical Chemistry (OP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 ma/l at 228.8 nm.Cel, 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 ma/l at 324.7 nm:Cu, 0.10,0.30,0.50,0.70,1.00 il &t 2983 nm.Fe, 0.20,0.50,0,70,1.00,1.50 mes
at 217.0 nm.Pl, 0.05,0.10,0.30,0.50,0.70 mg/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 masl at 2320 nen. Mi,
0.05,0.10,0.30,0.50,0.70 mgA at 213.9 nm.Zn
CALIBRATION DATE : 2 Febriary 2023
REFERENCE MATERIAL : Traceable to NIST *Carlo Erba®, *PanReac AppliChem®
Cadmium Lot Mo, 1152457, Chromium Lot Mo, 1793249, Copper Batch No., T11T098A, Iron Batch No, T1260874,
Lead Lot No, 1227673, Manganese Batch No, TI092284, Nickel Batch No. T2701784, Zinc Batch No. T8201804
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 ( MST ) by Th dical Chemistry
Laboratory, The results are attached herewith,

Calibrated by 1 D Sl
{ Mr. Danai Srithongkum )

{ - g
T
7
Acting Director of Analytica istry Laboratory

Ref. 2015266012600366001
Issued Date : 15 February 2023

2 Atipal
{ Mr. Atipat Aatana )
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Request No. 25-66 / 0323 175 MTC. ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Level
Elament cd Cr Cu Fe Ph M i Zn

0.0020 | 00000 | 00008 | 00000 | -00009 | 00021 | 00016 | -0.0022
0.0015 | 00006 | 00005 | 00009 | 00014 | 00018 | D002 | 00023
0.0014 | 0.0006 | 00010 [ 00009 | 00015 | 00008 | 00004 | 00015
0.0021 | 00008 | 00013 | -00010 | 0.0005 | 00005 | -0.0008 | -0.0004
00020 | 00012 | 00004 | 00003 | -0.0000 | 00001 | 00024 | -D.001

0.0021 20011 0.0011 0,0003 0.0006 0.000% 00002 | -0.0013
00017 | -0.000% 0.0001 00015 0:0010 00007 0.0001 -0.0016
00024 | -00012 | 0.0004 | -0.0002 | 00008 | 00005 | -0.0012 | -0.0019
0.0011 -0.0002 0005 -0.0004 0.0004 0.0008 -0.0003 -0.0017
Absorbance 0.0017 0.0000 0.0009 0.0004 0.0001 0.0015 00009 | -0.0024
00019 | -0.0004 | 00004 | 00000 | 00006 | 00010 | -0.0005 | -0.0016
0.0016 -0.0025 0.0003 0.0005 0.0009 -0.0004 -0.0013 -0.0016
0.0018 -0.0014 0.001 -0.000% -0.0006 0,0010 -0.0004 -0.007
00019 | -0.0006 | 00011 | -0.0008 | 00011 | 00004 | -DOD03 | -0.0005
00024 | 0.0003 | 00005 | 00012 | -0.0002 | 00012 | -0.0006 | -D.0011
00023 [ 00012 | 00006 [ 0.0007 | 00002 | 00014 | 00012 | -0.0013
00020 | 00014 | 00009 | 00018 | 00003 | 00012 | -00012 | -D.0013
00010 [ -0.0015 | 00002 | 0000d | 00017 | o011 00018 | -0.0013
00016 0.0011 0.0013 0.0003 QL0007 0.0026 -0.0006 -0.0006
00001 | 00007 | 0.0009 [ -0.0003 | 00008 | 00008 | 00000 | -0.0000
fverage Absorbance 0.002 0001 0.001 0.000 0.000 0,001 -0.001 0,001

Continue 2/5
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2. Precision
| Element| Conc Absorbance fAve, | SO [HRSCY
(el Abs,

0.0Z | 0.0085 | 0.0084 | 0.0090 | 0.0089 | 0,0089 | 00020 | 0.0086 | 0.0092 | 0.0090 | 0.0089 | 0.009] 0.0003 | 288
od D50 | (L0993 | (L1001 | 01007 | 0.1004 | 0,1008 | Q0995 0.0997 | 00998 | 00999 | 0.0996 | 0.100] 0.0005 | 0.45
070 | 0.2238 | 0.2229 | 0.2244 | 0.2249 | 0,2243 | 02233] 0.2235 | 0.2231 | 0.2251 | 0.2240 | 0.224 | 0.0007 | 0.33
010 | 0.0068 | 0.0087 | 0.0094 | 0.0086 | 0.0086 | 00091 | 0.0099 | 0.0095) 00076 | 0,0085 | 0.009 | 0.0006 | 7.25
cr 030 |0.0257 | 0.0265] 0.0255 | 0.0270| 0.0266 | 00254 | 0.0261 | 00262 | n.027a | 00262 | 0.026 | 0.0006 | 235
0.70 | 0.0573 | 0.0590] 0.0580 | 0.0576 | 0.0578 | 00579 | 0.0593 | 0.0599| 0.0585 | 0.0594 | 0.058] 0.0009 | 1.51
0.05 | 0.0083 | 0.0084 | 0.0084 | 0.0075 | 0.0086 | 0.0086 | 0,0081 | 0.0080 | 0.008T | 0.0092 | 0.008 | 0.0005 | 5.45
Cu 030 | 0.0430 | 0.04a4 | 0.0426 | 0.0420 | 0.0435 | 00432 | 00428 | 0.0441 | 0.0427 | 0.0436 | 0.043 | 0.0006 | 1.41
070 | 0.0981 | 0.0992 | 0.0990 | 0.0997 | 0.0877 | 00986 | (L0990 | 00982 ] 00988 | 0.0980 | 0.099 | 00006 | 0.63
00 | 0,009 0.0104 | 0.0087 | 0.0100 | 0.0067 | 00094 | 0.0102 | 0.0092 | 0.0094 | 0.0100| 0.010] 0.0007 | 7.53
Fe 050 | 0.0456 | 0.0442 | 0,0850 | 0.0444 | 0.0450 | 00455 | 0.0455 | 0.0441 | 004446 | 0.0444 | 0.045] 0.0006 | 1.27
1.00 | 0.0%04 | 0.0501 | 0.0891 | 00876 | 00873 | 00901 | 0.0876 | 0.0885 | 0.0BTY | 0,0901 | 0.089 | 0.0012 ] 1.38
0.20 {0.0093 | 0.0099 ] 0.0104 | 0.0102| 0.0104 | 00109 | 0.0102] 0.0103 | 0.0115] 0,017 | 0.010] 0.0007 | 6.85
Fb 0.70 | 0.0344 | 0.0336 | 0.0336 | 0.0328 | 0.0338 | 00386 | 0.0336 | 0.0331 | 0.0343 | 0.0350 | 0.034 | 00007 | 202
1.50 | 0.0709 | 0.0718] 0.0706| 0.0713 | 0.0698 | Q0718 0.0712 | 0.0713] 0.0715) 0.0719] 0.071 | 0.0006 | 0.590
005 | 0.0115] 0.0830] 0.0131 ) 0.0127 | 0.0135 | Q0136 | 0.0124 | 0.0133 ) 0.0124 | 0.0130 | 0.013 ] 0.0006 | 4.88
M 030 | 0.0709 | 0.0700 | 00714 | 00704 | 0.0700 | 00705 | 0.0714 | 00658 | 0.0694 | 0.0700 | 0,070] 0.0D0T | 0.96
0.70 |0.1619] 0.1633 | 0.1646 | 0.1638 | 0.1646 | 01614 0,1632 | 0.1614 | 0.1636 | 0,1652 | 0.163| 0.0014 | 0.83
0,10 (0.0113] 0.0105] 0.0113| 0.0114 | 0.0110 | 00113} 0.0117| 0.0112] 0.0107 | 0.0117 | 0.011 | 0.0004 | 3.45
Mi 0.50 {0.0509)0,0517 | 0.0508 | 0.0502 | 0.0517 | 00516 ] 0.0516 ) 0.0523 | 0.0518 | 0.0503 | 0.051 | 0.0007 | 1.36
100 | 0L0997 | 0.1006 | 0.1006 | 0.1006 | 0.0696 | 00998 | 0.1007 | 0.1000] 0.1013 | 0.0999 | 0.100 | 0.0006 | (.55
005 | 00315 ] 00309 ] 0.0322 | 0.0304 | 0.0329 | 00312 | 0.0313 | 0.0319| 00308 | 0.0311 | 0.031 | 0,0007 | 235
Zn 030 | 01T05] 01728 01668 | 016935 01711 01704 0,1704 | 01707 | 0.1708 | 0.1688 | 0.170] 0.0012 | 0.70
0.70 | 0.3559 | 0.3572] 0.3548 | 0.3560 | 0.3559 | 03550 0:3579 | 0.3552| 0.3574 | 0.3573] 0.356 | n.0011 | 031
Continue 3/5
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3. Trueness
3.1 on wavelength- Cadmium(Cd) at 2288 nm.
Element | Standard Value of FM|  Reading Error of Emar of M t | Uncertainty
(meg} {ma/) (/) {96} (mg/l
0.02002 .01 0.001 4.50 + 0.005
Cd 0.30030 0.298 -0.002 0.77 + 0.005
0.70070 0675 -0.026 3.67 + 0.008

3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.

Element | Standard Value of RM|  Reading Error of Measurement | Emor of Measurement | Uncertainty
(/) ima/l) (mg) %) (me/l
01001 0.101 0.001 0.90 + 0009
Cr 0.3003 0.203 -0.007 243 + 0,012
0.7007 0.685 -0.053 7.52 = 0.023

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

Elernent | Standard Value of RM| Reading | Eror of Measurement | Eror of Measurement | Uneertainty
tmgd) {ima/l) (mg/D) (96} (me/
0.050 0,046 -0.004 8.00 + 0,003
Cu 0.300 0289 -0.011 3.67 + 0.009
0.700 674 -0.026 371 + 0,020
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3.4 Reading on wavelength- Iron (Fe) at 2483 nm.
Element | Standard Value of RM |  Reading Ermor of Measurement | Error of Measurement | Uncertainty
{mg/) {mg/l) {ma) (%) {mg/l)
0.100 0.095 0,005 5.00 =+ 0.014
Fe 0.500 0474 -0.026 520 + 0.016
1000 0.950 -0.050 500 +0.029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Elernent | Standard Value of AM|  Reading | Eror of M it | Emor of M t | Uncertainty
(mg/l (mg/) (/L) (9%} (mg/l}
0.200 0.207 0.007 3.50 + 0.014
Pb 0.700 0673 0027 3.86 + 0.030
1500 1.417 -0.083 553 + 0061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Elerment Value of RM| Reading | Emorof Enmor of it | Unc
(mg/) (g} (rmgAl) (5} {ma/l)
0.04995 0.046 -0.004 791 + 0.005
Mn 0.29970 0294 00057 150 + 0.007
069930 0,651 -0.0053 0.76 + 0.014

Continue 5/5
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Request No. 25-66 / 0323 5/85 MTC. ACL. No. 387 / 66
3.7 Reading on wavelength- Nickel (NI} at 2320 nm.
Element fard Value of AM| Heading Error of Measurement | Emor of Measurement | Uncertainty
(mg/l) (mg/l) (mgfl) (96) (mg/)
0.1001 0.103 0.003 290 +0.013
Hi 0.5005 0.501 0.001 0.10 +0.018
1.0010 0.987 -0.014 1,40 = 0.032

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

Element | Standard Value of RM|  Reading Ervor of Error of M) it | Uncertainty
frra/l) (mg/t) {me/l) (%) (mg/l)
0.050 0.096 0.004 8,00 + 0013
Zn 0,300 0311 0011 3467 + 0.013
0.700 0.665 -0.035 5.00 + 0.019
Remark : The reported inity Is an uncertainty cal { using a coverage factor of 2 (k= 2)

which gives a level of confidence of appronimately 95%

Calibrated by 1%“% Approved by... o :
(Mr. Danai Srithongkum)

(Mr. Atipat Ratana) Acting Director of

Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate

DQE Servicss Co.Ltd.
DQE Services 5o Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230

Phone : +56 002 518 2054, Emall : dgeservicesinfofgmaik com ez
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CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-008 Page 1of5

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

Add : 3 50i Ud k 41, Sukk it Road, Bangehak, Phrakh Bangkok 10260

Location of calibration : Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No. :  21E22-009

1D No. : UAE.WAT.051/2564

Received Date : 6 January 2023

Calibration Date 1 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

. I " . g
Calibrated by : I U J P Approved by : e sal
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangagem )
Technical Manager Cuality Manager

‘Thie calibrasion reslt is applied oafy 10 the above enlibrased ieon and was fousd accuran s shown on dae and place of cilbration anly

The messuremnent cupability of the laboemoty snd iy irsceability b secogninad sational etandnrds and to the mif of messurement realEred at the coresponding

FM,BLMTC.002 Revd e T cotRctd ol el than i ull exeept with the pricr wrinen appraval of the IO Services Ca, Lid,
Head Office Office/Laboratory Office
35 My 3 Tamben Khlang Ha Armphoe fHong Luang. 501 1€, Bangpoo ndustrial Estatie, Subbumidt Rsssl, 196 Praboryothin Road, Chatucha, Banghok 10900, '
Changwat fathumthani 12120, Thatand Armpibce Mang, Changeat Sarmutprakan 10280, Thaiiard  Thalland [
Tel. (6610 2577 9000 Tel, {6610 2323 167260 ext. 115, 116 Tﬂmmﬁ‘b‘mﬂw 5225, 5217 lﬂmﬁ\lﬂmtlﬂﬂ
Fa. (66 0 2517 9009 Fax. (66 b 2523 4165 Fa. (66) 0 2579 1592
E-mall : ampalgtistr.onth Websiteswewitiitcorth Bl ; micgtistron th E-rnat : sumalssgivr or th FMT08-02 ROT 17112021
DQE Services Co. Ltd. DQE Services Co, Lid
DQE Services 32 Soi Ludpruo-Wanghin 55, Ladprao-Wanghin Rk, Ladproo, Ladprao, Bangkok 10230 DQE Services S0l LadpronWanghin 55, Ladgrao-Waaghin Re, Ladprao, Ladprus, Banghok 10230
Phone - +66 (0)2 538 2084, Ermail : dqeserviessinfof@gmail.com e e ek Phane : +66 (0)2 538 2054, Emall : dgesenvicesinfo@gmail eain
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP23-008 Pape 2of3 Certificate No. : SP23-008 Page 3o0f5
Envi Condition :  Ambient Tem 2545 °C Calibration Results : Without adjustment
Relative humidity 55 £ 20 %RH Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertalnty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(mim) (Abs) (Abs) {Abs) (Abs) 3
00000 0.000 0.0000 0.0028 2.00
Certified Reference Materials :
a0 0.5787 0.574 0.0047 0.0031 2.00
Material Serial No. Certificate No. Due date 10490 L34 0.0650 0.0029 2.00
2.1900 2182 0.0080 0.0080 2.00
Absobance Standard set 25760 95935 22 October 2023 0.0000 0,000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
Abgobance Standard s 25757 95929 22 October 2023 440
e Sl 1.0247 1021 0.0037 0.0035 2,00
Wavelength Standard set 25806 95916 22 October 2023 2.1229 2114 Q0085 £.0079 200
0.0000 0.000 0.0000 0.0028 .00
‘Wavelength Standard set 25758 95915 22 Oetober 2023 0.5236 0.520 00036 0.0030 2,00
465
0.9634 0.960 0.0034 0.0029 2.00
Traceability This is to the System of Unit maintained at National - 1.9763 1,969 0.0073 0.0070 200
N N N . (L0000 0.000 0.0000 0.0028 2.00
I of Standards and Technology (NIST) through Starna Scientific Limited
S5 0.5191 0.516 0.0031 0.0031 2.00
Spectral Band Width of UUC: 15 nim. Hoa il G 002 2
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
0.5523 0,550 0.0023 0.0030 200
Sean Interval of UUC: 0.1 nm, 0 1.0809 1078 0.0029 0.0030 200
2.0391 2.032 0.0071 0.0080 200
Resolution of UUC : Photometric  0.001 Ahs.
olition oRYTIC DRERCE & 0.0000 0,000 0.0000 0.0028 2,00
Wavelength 01 i i 0.5601 0.558 0.0021 0.0031 2.00
1.0512 1.049 0.0022 0.0030 2.00
v v
1.9294 1.922 0.0074 <
naslunugy whdhsluminy

FM-708-02 ROT 17152021

FM-TOE-02 ROT 171 172021



DQE Services Co.,Lid.
DQE M 32 Soi Ladpran-Wanghin 55, Ladprao-Wanghin Rel, Ladprsn, Ladprao, Bangkok 10230
Services
Phane : =66 (0)2 538 2054, Emall : dgeservicesinfo@gmail com
REPORT OF CALIBRATION
Certificate No, : SP23-008 Page 40f5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Carrection Uncertainty Coverage factor
{nm.} (Abs) (Abs) {Abs) (Abs) &
45% 0.0000 0,000 0.0000 (L0050 2.00
B 0.7478 0,744 0.0038 0.0057 2,00
- 00000 1.000 0.0000 0.0050 2.00
; 08686 0.863 0.0056 0.0059 2.00
513 0.0000 0L000 0.0000 0.0050 200
0.2912 0.290 0.0012 0.0051 200
150 0.0000 0.000 0.0000 0.0050 2.00
& 0.6448 0.639 0.0058 00055 2.00

4, AK ARN ROAL SOI 8 SUAN|

enmslumugy

FM-T08-02 RO1 171 12021

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-FAPAN)

ANG SIANLUANG BANGKOK 10250 &

ORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

NSC.TISLTIS 7025
CALIBRATION 0008

Cert.No.: 24CH40
Page.: 1of 3

Certificate of Calibration

Equipment
Manufacturer ,

Modei

Seriai No.

ID No

Condition As-Received:
Received Date
Calibration Date
Reference

Submitted by

Ambient Temperarure
Relative Humidity
Calibration Procedure

Calibrated by

Approved by

/ Saithip Meanumai
) Warakom Lerngagtrakul
Ponpan Paipim

1ssue Date

pH Meter
Horiba

LAQUA-PHZA(

HAIMO04H

UAE EFM 001/2563(EFM.pH 01/63)
Used item

09 January 2024

10 January 2024

2401-0219WSC-3

United Anaiyst and Engineenng Consumant Co. Lid
3 So0i Udomsuk 4. Sukhumvit Road
Bangchak, Phrakhanong, Bangkok 10260
25 £ 26) °C
(50 ¢ 15) %
In - house method

CP-CHS by direct measurement with standard
roltage calibrator and direct measurement with
cerfifieq reference marerial (CRwM)

CF-CHB8 by comparison with standaro fnermomerer

Warakorn _erngagtraku

Saefls,

Approved Sign%tory

15 January 2024

!'he Uincertainties are for o confidence probability of aporuximaiety 95 %

CHiIGaLE Mty 0T 08 reprOduEed

sther than 1 with

A 0062456

DOE Services Co. Lad.
DQE Servi 32 Soi Ladprao-Winghin 55, Ludprac-Wanghin Re., Ladprao, Ladprao, Bangkok 10230
ervices
Phone : +66 (012 538 2054, Email ; dqeservicesinfo@gmail.com
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 5of 5
Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertalnty Coverage fuctor
{nm.} {nm.} (nmt.) {nm.} 3
24192 2410 oz 0.8 2.00
279.45 2788 0.65 0,18 200
28781 2879 -0,09 (18 .40
33406 3335 0.56 018 2,00
360.93 3605 043 18 2,000
418.59 4180 0.59 018 2.0
443594 445.8 0.14 018 2.00
453.66 4530 (66 018 200
460.02 459.5 152 0.18 200
536.59 536.5 009 018 2.00
63798 638.0 002 018 200
431.38 430.6 078 018 00
472.50 4720 050 0.18 .00
51347 5130 0.47 0.18 2.00
528.88 5285 .38 0.18 .00
573a7 573.7 -0.33 018 2.
38535 5850 035 0.20 200
68440 6840 040 018 2.00
T40.72 T40.5 022 0,20 2.0
74855 T48.5 0.05 L1E 2.00
BO7.03 307.0 03 18 200
B79.28 B79.5 022 (U843 200

Remark | - UL = Unil Linder Caléaration
< NIA = K Avainhly
- The nesult expanded uncestulnty of messanemest L i stnted us e stndird uncirsaisty. of memurement muliglied by the coversge facior & ,

which fora. ditriy

' | wnaslumuny

FM-T08-02 RO 171 L2028

- End of Cemificate -

&

Cert.No. 24CH40

Page. 2ot
Conditiun of this calibration resuit
1. Reference Standard Instrument
Instrument sSernal No. 1D No. Cert. No Due Date
Documernt Process Calibrator 540350044 1 30RC116 23E2802 2/ Aug 2024
2) Ref. Standard Theimometer 4982054  110ORCN44 231908 26 Juy 2024

This ceitification is traceable (o the Iniernational Sysiem of Unit mainiaineu througn
!'echnology Promotion Association (Thailaiid-Japail)

-ermfied Rererence naterials he measurement results are traceable to S through CPA chem Ltd.

ANSI-AS() Nanonal Accrednanon 30ard, Accredited No. AR-1835

Butfer Solution Manufacturer. Lot No. Exp daie
pH 4.008 CPA chem 340102 27 Nov 2025
pH 5 986 CPA cnem 931959 01 Oct 2024
pH 9897 OPA unem 340106 UZ Nov 202
2 This ceriiicaie s vana only 1o e item callbrated on date and place ot calibration
Caiipration_Resuns
E n v Measurement
Peiforining standard cuive by Fluke at pri (4.7)(7 1)
Nominai Standard Uncertainty of Coverage
Unit Under Vaiue Voitage Actuat Reading Nieasurement ‘actor
Calibration inout v
pH mv mV’ oH L "
pH Mete 1.00 7748 177.5 4.01 ).058 200
S/IN. HASMOO46 7 00 ).00 0.2 /00 0.058 200
ao 100 0.2 7 00 LUSE 230
10.00 177 48 177.0 10 01 ).058 200
Stk
a 1197725



Cert.No 24CH40
Page 3013
Calibration Results
Function ' pH Measureiment
Pertorming three butters standard curve by using buffer noi al pH (4,7)(7 10)
Unit Undei Standaid pH Actual pr | Actual mv uncertainty of | Coverage
Calibratior Butter Solutior Reading R g |eh facror
(mV ) %) K
pH Eiectroge 3.008 401 1718 0.0079 30
S/IN 5. 986 65.99 22 0.0083 00
©.98¢ T 36 T.00v3 200
3.997 10.0 7 )0 )7
F i P! re
* ) Without agiustment
This equiomeni was conneciea witn Temperaiure Frobe
Mode
Serial No
Dimension of probe:
ength 103 fr
iamerer — 1% mn
mimeision Deoii 30 mn
Calibration Standard uuc Uncertainty of Coverage
Boint Temperatuie Reading rrer measurement facto
() (c) (°c) (°c) (£°C) «
25.0 25 002 7 0.002 013 2.00
30.0 30.002 30 0002 0.13 2.00
36.0 35 003 35 0 003 0.13 2.00

Remark  UUC* = Unit Under Calibration

I'ne reported uncertainty of measurement was based o a standard uncertainty muitipiea oy a overage

factor k- provioing a 1evel or confidence of approximately 95 %

-00o-
Sl
Sl
a 1187724
Equipment : Hot Ajr Oven Cert. No.: 24TM588
Condltion As-Recelved :  Usad liem Page: Zof3
Reference : 2404-00040C-3
Procedure Used :-
[af ion were ducted using cali CP-0T02 based on TLAS G-20 according to direct
measurement methed with Dala Acquisition which connected with Resistance Temperature Detector [ RTD )
and Thermocouple Type T.
The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MYST03711 23M115 TPA 11 Jul 2024
2. This certificate is valid ondy to the item calibrated on date and place of calibration.
3. This i ion is o the i System of Unil.
Remark : TPA ; Technolog, ar ion { Thalland - Japan }
Result of Callbration :- ("} Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close during calibration
Beginning Finizshed
Temp. ( °C ) 27 26
: 4 REL Humid. { % } 47 48

[AC Supply ( Vel ) 221 220

Ref. Std. 1D No.: @
C:

H ion Point
{12010 180)
/ Position : {104 )°C
o (=] °c
“n ] 2118TC-01 | 22-18RTD-2/1
2118TC-04 | 1BRTD-214
Probo Details: DI of C 2118TC05 | 1BRTD-2/5
a= &0 &m a g5a: m 21-18TC-06 | 18RTD-26
b= 50 om = 0ED  m 7 21187C-07 | 1BRTD-27
50 cm M= 075 m __B | 21-18TC-08 | 1BRTD-218
Cadiys b we 3 {ref.) 8TC-00 | 18RTD-28

LA

enanslumunu
21208739

Haik

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVIC 'u HPMENT CALIRRATION AND TESTING SERVICES =
3304 PATTANAKARN ROAD 501 SUANLUANG BANGKOK 10250 e
ITI9-04H8 CALBRATION B8

Cert. No.: 24TM589

Certificate of Calibration i
Equipment : VS A
Manufacturar ¢ Kt
Wodlal UF 55
Serial No. : B212.0411
1D No. : UAE WAD.DOS/2556
Submitted by : United Analyst and Englneering Consultant Co. Lid,

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

Bangkok 10260
Location : Lab Floor 2
Recelved Order ; 01 April 2024
Calibration Date : 01 - 02 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : {B0+30)%
Callbrated by : Krisda Malee

o R

Approved Signatory

{ ) Ponpan Paipim
(") Suwit Imjai
{ ) Kunchil Promprat

Issue Date : 5 Agril 2024

The Uncertainties are for a ™ of appr 5%

“This ceriliuse may no b cep with 1he prce weiinen

sting Sarvices

wnms‘l:imugl
A 006506

Equipment : Hot Al Ovan Cert. No.: 24TM5B3
Condition As-Recelved : Used Itam Page: 3of3
Reference : 2404-00040C-3
Result of Calibration == (* | Without Adjustment
Function of UUC* Temperature Source
Fresh alr setting : Close
Calibration | UUC* | UUC* Temp Cverall ]
Foint | Setting | Reading stability Factor
£°c) (cr)ich (£C}) () (G} k
104.0 140 | 1040 0.032 047 0.84 2
1200 120.0 120.0 o2 072 1.3 2
180.0 180.0 | 180.0 0.13 12 1.5 2
Calibratlon {°C})
Paint Position
L) 1 2 3 4 5 6 7 B [9(rel)| (2'C)
1040 104,464 | 10E.847 [ 104 226 | 104.232 | 104 106] 108,681 | 104.275] 104 127 [ 104.013 042
1200 120.484| 120.080| 120.635| 120.596| 119.531| 119.644 | 120.364 | 120.144 | 120.158 141
180.0 180.574 | 179.768 | 180.285 | 180.670] 179.584| 175.790 | 1H0.267 [ 170.061 | 178.802 13

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

Temperature stability : One-half of the greatest of F &t any one sensor.
: The maxi i af at any sensors and the measured

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

possible to the patiern or ity within the chamber undar steady-state conditions,

Owverall Vari : The Diff of the i and minimum d P ghout ok i

UGt : Unit Under Callbration

MNaote - The reported uncertainty of measurement was incuded stability and excluded uniformity .

The repored uncerainty of measurement was based on a standard ¥ lied by &
factor k. providing & level of confidence of approximatety B8 %.

-ollo-

i

wnms‘laimugu
a 120973
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Foundation for Indusinal Developmens MNaronal Food inshiute
Food ihdustnd Lsborafory Senvice Certer

Froundaton for nousmal Devwiopment National Food instiute
Food incaing Laberaioly Serves Coner

Calibration Certificate

Calibration Report

The are for a of 5%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of realized at the o g natianal standards laboratory. Thes certificate may not be reproduced other {9 )1l 9 11l g

¢ y1f o ¥IC p } Lo}
than in full except with the prior written approval of the National Food Institute. 1eoa002 | 000000 | 1000000 | 99.4eey | 1000001 | 100.0001 1.0003 &/

F-LS-009 Revision: 01 Date: 20-D4-65

C:rhﬁ:ate No.: 2402283-001-01 Cariiticate N A SR
: N ANA AND ENGINEERIN Al T0.
id:ﬂt name: UNITED LYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: — _— e
Keas 350000 4%, Sukhuimvit Roar, Model: XSRIDSOU Resolution: D000 g/ 00001 g
10260 Seriad No.: COOBOTIET? 10 Mot UAEWAQ.DIZ2543
Capacity: 230
Pogedols Date of Calibration: 2 april 2024 Page 2 of 4
Ci i Ammbient | M5 ¢ 05 C Relative Humdty: 475 15 %
Equipment: Electronic Balance Place of Calibration: Laboratory, UNTTED ANALYST AND ESGINEFRING CONSULTANT £01, LTO.
Condition of Equipment: Good Candgion
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration:
1. Calbration Mathad: NFT Mothod W-MA-001  In-House Method based on UKAS Lab 14 - 2019
2, Reference Standards:
Model: XSR2050U o " 2
Reference Standard ~ Model Serial No.  Calibrated By  Certificate No, Due Date
R Stancart Weight Class £2 img to 200g 8505367572 TCS M23040535 # April 2024
Serial No.: C009071872 Instrument Model  SerialNo.  (Calibrated By ~Certificate No,  Due Date
Therme-Hygro Meter BOR-H1 WFLETH 016/23 Qualiny Reborn Q240343 9 February 7025
ID No.: UAE.WAD.012/2563 3. This centification s traceabie ta 51 UNIT
4, This certificate was certfied only for the mstrument we calbrated.
Order No.: 2402283 5, Thi result of calibration was found ccutate as shawe on datn and pla of caliaeation only.
7 1. Repeatability of Reading:
Operation No.: 2402283-001
Pormin Value (g ) Standard Deviation of Reading gl
Date of Receipt: 2 April 2024 20 00000052
80 00000063
Date of Calibration: 2 april 2024 200 Lt
200 G.000053
2, Off-Center Error:
/ & mass of 100 g was placed and moved o various paskian on pan
: : A .
Calibrated by mr.ierawut g PP by The baliance resding obtiead s given i the st .
Sciantist ( Mr.Pheraphat Tuanjit ) B 7 N
y . (O O] @\
Manager, Division of Calibration Laboratory C} . Ly |
Date of Issue: 9 April 2024 for the z Team Rl ) ),I
2 O \/

1 2 3 | 4 5 6 (Masimuen Difference)
1 {

FE5-012 Revision: 01 Date: 20-04-65

AR NSSULELLYSOSIE s LSS
ALeiuErEdsoUfUEn IS8 aIMISSUE TS

Foundation for ndusiial Development Natenal Food inshiute
Food housmal Laboraioy Serdce Center CALIBRAT

AT,
S
FEamrssRILIS0STsaNILE TS 2 X
AUELSM s R ErEsESMNSSUS TS ,4//-—':\\@?
b
Frundanon for indusmal Develoomens Aahonal Pood nsfiuee KA

¥ood housiid Laborstory Senice Cerver HAEETEN T

Calibration Report Calibration Report

Ci No.: 001-01 Certificate No.: 2402283-001-01
Equipment: Bectronic Balance: Manufacturer:  METTLER TOLEDD Equipment: Elpctronic Bakance Manufacturer:  METTLER TOLEDO
Model: XSRASDU Resolution:  1.00001 g / 0.0001 g Modelt XSR0500 Resolution:  0.00001 g / 0.0001 g

Serial No.: CO09071877 I0 Mo UAEWADO12/32563
Capacity: 20 g
Date of Calibration: 2 agdl 2004 Fage Jof 4
Calibration Results:  (Continued)
Calibration Range: 0-809
Calibration Adjustment: Intermnal Calibraton
3. Departure from Nominal Value: [Range: 0 - 80 g ; Resolution: 0.00002 g )

Surial No,j COOBI7IETZ 10 No.t LR WAD 012/2563
Copacity: 220 g
Date of Calibration: 7 sprt 7024 Page dof 4
Calibration Results:  {Continued)
Calibration Range:  81-200g
Calibration Adjustment: Intemal Callbration
3. Departure from Nominal Value: (Range: 81 - 200 g; Resolution: 0.0001 g}

Haming value Sandard Vang Average Reading Carrection Uncertainty Cerverage Factor Nommnal Value Swundard Value Average Reading Correction Uncertainty Caverage Facioe
(g3 {93 { g3 { g Le g ) L] [ 9. | [ Lo [& ¢ ) ¥

Unipad .000000 Lo DOKKED 0.00000 00000088 200 S0 8000010 90.0000 0.0001 0.00015 2.00
Lool 0.001003 000101 000001 00000058 2.00 100 10000006 100.0000 0.0001 .O0001S 2.00
0005 0.005003 000499 000001 00000 2.00 1o 11000007 110.0001 0.0000 L00017 2.00
oo 0.010003 01000 0.00000 00000051 2.00 120 13000009 120.0000 0.0001 LO00LE 2.00
0os 1104556 a5 £.00000 0000005 200 130 13000010 130.0000 0.0001 000019 200
01 0300911 010000 00001 0000011 200 o 14000014 140.0000 00001 000020 200
0.5 0 516 050001 000001 0000014 200 150 15000009 150 0001 0.0000 000020 200
1 1 0003 100002 -0.00002 0000018 2.00 160 16000010 160, 0007 0.0000 000022 200
2 2000023 2K 000001 0000017 200 1 1HL00012 170.0001 0.0000 000023 200
5 5000017 5.00002 000000 0000020 200 100 30000016 200.0000 0.0002 000028 200

10 10000008 1000000 R 0000005 200

20 20 (031 20 00062 (R 0.000037 2.00

30 3000040 3000003 0.0000% 0.000052 100

1] 30000028 5000004 -0.00001 0.000068 100

B 50000065 5000005 000002 0.00011 200

The reparted uncertarty of measurement wis based on & stardand uncertainty mubtiphed by 3 coverage factor &, providng a

’é ievel of confidence of approsmately 95 %,

ERmR——— ¥ m—

F-C5-0L2 Rewsion: 01 Date: F-04-65

F-C5-D12 Rewision! 0] Date- 20-D4-65
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Foundanon for irdusiial Developrmert National Food insmte (IO e T Foundanan for ncusmal Oweiopment Nahcnal Fosd Psie Pilap? NTirieLns ez
Food rdustal Laboratory Senice Cerer CALIBRATION D081 Food incusing Labotatory Servce Cenfer CALIBRATION
Certificate No.: 2402283-002-01 Cartiftcats No:: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. — N R -
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD, N A 0o | EO0OK 5 A
Bangchack; Prakhanang, Banghok 10260 Sarial No.: C110685304 1D No.: LAE WAG.010/2565
Capacity: 220 g
Pageloft Date of Calibration: 2 ail 2024 Page 20 4
Conditi Marbient 245 : 05 T Welatve Humidny: 475+ 28 %
Equipment: Electronic Balance Place of Calibration: Laboeatary, UNTTED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Condition of Equipment: Good Condition
Manufacturer: METTLER TOLEDO Congition of This Results of Calibration:
1. Calibration Methad WL Method W-MADOL  Tn-House Method based on UKAS Lao 14 2019
2. Retgrence Standards:
Model: R205 "
ok ARRRNRDD Reference Standard  Model  SerialMo,  Calibrated By Certificate Mo  Due Date
Standard Weght Class E2 1rmg to 200 BE0556TST TS MZ3053S 8 Al 2004
Serial No.: €210685394 Instrument Model  SerialNo,  Calibrated By Certificate No.  Due Date
Thermo-Hygn Meter Ea8-H1 NFLBTH D623 Quaty Rebam QR 5 Fehirury 2025
ID No.: UAE.WAD.010/2565 3 Ths certsfcanion is tracestée 1o 51 UNIT
4. Ths cortficate wes certified anly for fhe instrument we calibrated.
Order No.: 2402283 5 r:m mullor:l-nl:nn wias found accurat as shown on date and glace of calbration anky.
Calibration Results:
) 1. Repeatability of Reading:
Operation No.: 2402283-002
Norminal Vake (g ) Standard Devation of Resdng ta)
Date of Receipt: 2 April 2024 @ 0.0000042
& 10000052
i 0.000K4A
Date of Calibration: 2 april 2024 100
200 0.000048
2. Off-Center Error:
A mass af 1WE g wes placed snd movi to various pesition on (an
Calibrated by mrisrawut Prapawuttipong Approved by The: balance reading abizred is Gheen in the taie \
Scientist { Mr.Pheraphat Tuanjit )} r,s Gj i \
Manager, Divislon of Callbration Laboratory et o) @\
: 9 April 2024 for th T Vo)
Date of Issue: Apr r the Bam / @ @
The are for a e of ap 95% O
This Certificate is issued In accordance with the conditions of scredation granted by the Thal Laboratary Accraditation Scheme
which has assessod the measurement capability of the laboratery and its ility to national standards and to the < 3 4 5 2 {Mmimum Difference)
units of measurement realized at the cormesponding national standards laboratory. This centificate may not be reproduced other L g 3 g 110 o 34¢C g 310 g 3 {9 3
than in full except with the prior written approval of the National Food Institute. 1000000 | 3000001 | 998060 | 999998 | 100.0001 | 100.0000 0.0001

F-CS5-009 Resision: 01 Dete; 20-04-65

FC5-017 Revision: 01 Date: 20-04-65
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Fourdance fer ndusinal Deveiopment Nahoral Food insute bl L Sounderon for indusing Devenpmerr Natonal Faod insae Ll ook Ay 8
Food indusinal Laborstory Senice Cenner CALIBRATION 0081 Food indusmia Laborafory Service Certer CALIBRATION 0087
Calibration Report Calibration Report
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufocturerr  METTLER TOLEDG Equipment: Electranic Balsnce Manufacturer:  METTLER TOLEDD
Model: XSAZ0SOU Resolution:  0.00001 g/ 0.0001 g Model:  ¥SR20500 Resolution: 000001 g/ 0.0001 g
Serial No.r C2106EE33 10 No.t LIAE WAD,010/1565 Serial No.i C110605154 10 No.i LIRS WAQO10/2565
Capacity: 110 Capacity: 2201 g
Date of Calibration: 2 apni 2024 Page 3af 4 Date of Calibration: 2 apri 2024 Page d of 4
Calibration Results:  (Continued) Calibration Results:  (Continued)
Calibration Range:  0-B0g Calibration Range: B1-200g
Calibration Adjustment: [nternal Calibration Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: [Range: 0 - 80 g ; Resolution: 0.0000L g ) 3. Departure from Mominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 9 )
o Vake Standard Value Morirage Reading Correction Uncernty Coverage Factor Forming Vihs Sndard Vahe Average Readng Corection Lnertaingy Coverage Factor
{ g } g (g 1 (g 1 [t g ] L] (g} [ L g ] (g} (2 g L]
Liniedt 0.000000 0.00000 0.00008 00000086 200 90 20.00010 90.000% 2.0000 000015 200
0.001 0.001003 000101 -0.00001 00000085 200 100 100 00006 1000001 2.0000 0.00015 200
0.005 0.005003 900500 2.00000 9.0000092 200 b 13000067 1100001 20000 000016 200
.01 0.010003 001000 0.00000 0.0000085 200 120 12000005 1200000 0.0001 000017 200
0.0 0.049594 0.05000 000000 0.0000036 200 130 13000010 1300000 0.0001 000015 200
01 0.100011 010000 000001 0.000011 200 140 14000014 1400000 00001 0.00020 200
0s 0.500016 0.50001 000001 0.000014 200 150 15000005 1500061 0.0003 0.00020 200
1 1000003 10000 -0.00002 0.000016 200 160 16000010 160.0001 0.0000 0.00022 200
2 2.000033 2.00001 0.00001 0.000017 200 i 17000052 1700001 0.0000 0.00023 200
5 5.000017 5.00003 000000 0.000020 2.00 00 20000016 200,000 0.0000 0.00028 20
w 10000009 10.00000 0.00001 0.000026 200
20 20000031 20.00000 000003 0.000037 200
0 0. L0030 30.00001 000003 0.000050 200
50 50000024 50.00007 1.00001 0000066 200
a0 HO.00006H H0.00007 0.00005 00011 200

The reported uncertainty Of measrement was based on & standard uncemainty mukipled by 3 coverage factor & | providing a

leved af confidence of appromimatety 95 %,
R ﬁ

F-C5-012 Revison: 01 Dete: 20-04-65

F-CS-D12 Revision: 01 Date! 20-D4-65

#




Agilent
CrossLab

oo Ingight 1o Dustoema

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilenl Preventive Maintenance grovides factory recommended service for your analytical
systems (o assure reliable operation and the accuracy af your results.

Delivered by highly trained and certified service engineers uaing genuing Agilent parts and
supglies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systermns operating at their peak. This checklist will be completed at the
end of the service and provided 1o you as a record of the installation,

Mote: While non-current production AA instrument and or accessory models are not covered
spacifically in this docurmnent it can be used as a basic reference.

Far more information about Agilent Technologies services please visit our web site using the
following URL  hitpu/fwww agilent.comien-us/services

Introduction

Customer Information

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

2 A customer representative should be available to the engineer while performing the preventive
maintenance procedures

3 Any parts. nat included in the Parts Lists section of this docurment, are not part of the
recommended Preventive Maimenance service, nor are they included in the price of this
service,

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

Reviglan: 10.00, lssued; Novernoer 2021

© Agilent Technoiogies, nc. 2021

Agiant
CrissLab

System Information

O e

1T &n Instrment configuration repor is attached Instead of compl

Instrurmnent System Name and 1D
instrument System Site and UNTED  pual¥5T AMP ENBINEELD conSultemt. / nd Lab
®

Location

List the Serlal Numbers of each

List System Component Product Numbers Component

1 G LA 316 000\

mnms'lu'ﬁ'mqu

Agilent

CréssLab

Froos Inaight 10 Qudiaprn.

Instrument Preventive Maintenance Checklist

Important Customer Web Links

= For more information about Agilent Technologies services, please vigit our website using the
following URL: httpe fwoww, agifent com/fen-us/praducts/crosslab-instrument-services/service-
Tepar

& Toaccess Agilent University, visit http:/wwwe agilent comyerosslab/university/ to learn about
training opticns, which include onling, classroom and onsite delivery.
Atraining speciaklist can work directly with you to help determine your best options.

® A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumatles Tor rew instruments, and other valuable information
Check out the Resource Page here: hitps //wirw.agilent com/en-us/agilentresources

®  Need technical support, FAQs, supplies? = visit our Support Hame page at
hittp://wwoer agilent.com/search/support

e Get answers, Share insights. Bulld connections:
Join the Agilent Community al hitps./fcommunity agilent comywelcome

Service Engineer’'s Responsibilities

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

e Confirm the ability of the instrurment to deliver continued safe operation as established via the
Agilerit A4 safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

= Only select lhose peges Lhat relate to (he system or module being serviced,
«  Complete empty fizlds with the relevant Information.
« Complete the relevant checkboxes in the checklist using either a " or tick mark ",

« Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

» Complete the Preventive Maintenance service in the order of the tasks listed.
»  Complete the Service Review section together with the customer

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

s Complete the total number of pages field in the Servce Completion section

o Ask the customer o sign the Service Complencn section including the customer's and your
signature.

This information is subject to change without notice.

Fervisionn 1000, Issed: Nowerrion 2021
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wentive Mainter

O Feview and canfirm instrument configaration data in
wer supply voltages uaing the SYD Power Supply disgnostic
sing the SVD RBC frequency

| imstruments HBE fragque

£ Monochromator drive
& Siit drive

& Lamp selector

O ABA wii

Optics components

5 regired

s Slit Calibration.
17 Grating Squareness Diagnostic.




netrument Praventive Mainlenanc

Agilent
CrossLab

1 G

EI/I;'.spect the bumer interlock plate to ensure that the interlock pin ks secure and correct for
the burner type.

[ Clean the burner slat with & clean white card.
Check the uniformity of the slot width

E/Ciean the burner if required.

Q/Change the burner o-nng.

@ Clean the nehulizer, spray chamber and liquid trap

dchangs all o-rings and seals in the nebulizer, nebulizer block and spray chamber.

EI Check that the pressure relief bung releases readily.

@ Change o-rings on the fuel and oxidant delivery barbs

EI.-Leave the liquid trap EMPTY and verify the flame will not ignite in this state

& refill liquicl trap and check that overfill drains freely inta the drain/waste tube.

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

[ Theck and clean the igniter electrode

ling com interl

& Pressure test for leaks
3 Leak test gasbox internal components and connections

D/thﬂck safety interlock status and operation using the SVI interlock monitoring disgnostic,
i r B

Z’]gni!e a flame

Eﬁ]heck that you can adjus! the nebulizer uptake rate from 4 to 6.5 mL per minute.
a/{)ptimlze the instrument ready to perform Cu sensitivity test

B/C reate a manual method to perfarm a Basic Cu ABS test - "Final Performance Testing "

Run a PM completed sensitivity test for 5 ppm copper sample and record the results in
the Af PM Performance test results and measurements table.

-Agilent

lBﬂU"ﬁIll'ﬂ'JlIQﬂ

Cr68SLab
rossLa Instrument Freventive Maintenance Checklist

oo basight m Dutzome

a Tube
O Electrodes
O Shroud
O check and clean the end windows on the workhead
O Check safety interlock operation.
O Optimize the instrument ready to perform Cu sensitivity test.

O Run the sensitivity test for & 25 ppb copper sample and record the results in the results
table,

PSD autosampler accessory for Furnace systems

Q/Smmn? NOT Applicatle
O Check candition of the PSD capillary — replace if necessary

O Check condition and operation of FSD syringe = ensure it does not have air locks and
butbles.

0O Change PSD ringe bottle o-ring
[ Gheck and clean the rinse vessel

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

O Ensure that the waste vessel is suitable for use with the furnace system.

g{t‘ﬁ‘tlon NOT Applicabie

O Re-torgue serews securing the hubs, presser arms and purmp rotors

O Adjust each roller so that it rotates freely

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

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

J Remove the purmp module rear cover and check for the incursicn of liguids and any signs of
COrrosIon

O Re-torque the nuts thet fasten the motor mounting plates to the chassis,
O check clips securing the diluents holder and replace if necessary.
3 Dpisconnect, clean T-piece, and reassemble the tubing using the following steps

Fesaimin. 10 040, (ssood. Mevrrber 2021
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Cr SSLab Instrument Preventive Maintenance Checklist

i basig 1o Do

FURNACE SYSTEM section
A Section not applicable
O Review and confirm instrurment configuraticn data in SVD
Q confirm power supaly voltages using the SVD Power Supply diagnostic.

Mechanical components

O Run SVD tests to exercise all motor drives over the full range of their travek:
Q  Monochromator drive
a Slitdrive
0 Lamp selector

Optics components

O Check that extemal optical surfaces are clean — Clean or replace as required,

O Use SVD and perform Mone Wavelength Comection.

O use SVD and perform Slit Calibration.

O Use SV and perionm Grating Squareness Diagnostic.

O Use v and perform Zero Grder Offset/Mono Cormection.

3 Use 5D and pertorm Wavelength Repeatability.

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

1o age.

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

O If the coaler systemn is accessible (stand-alone) check for correct operation and
coolart/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water)

O Inspect the GTA workhesd water hoses and connections for leaks

O check all graphite components and replace if necessary
Tewisit, 10001 fesid Navember 2021

& A Techneloges. Inc. X021

Agilent
CrOSSLab Instrument Preventive Maintenance Checklist
i bnsight 0 QutzoTe
O Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing,

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

O Wash the T-piece under a tap with @ strong flow of water,
O Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow,

O Reassemble.

Sample preparation system (SPS 4) accessory

& Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal mainienance.
The following maintenance requirements are supgested to maintain the performance of the
autosampler
3 Cleaning the spil tray, rack location mat, end frames and chassis accessaries with a damp
saft cloth and diluted mild detergent.
U Cleaning the auosampler cover panels with domestic window cleaner

3 Checking the ¥- axis and Z- axis drive bels for cracks, splits, damaged teeth, excessive
fraying, color chanoes or degradation from fumes..

O check the ¥- axis. Theta- ans and 2- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer 1o the SPS 4 service menual GB410-90050.

@ample preparation system (SPS 3) accessory

la/gcmm NOT Applicalie

[0 Check the x-axis and z-axs timing belts - Replace if there |5 are any cracks, splits or color
detenoration and beft tension,

O theck balt tensions - adjust if required

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

0 Check the auto-sampler ability 1o find fube positions - Calibrate if required.

O Clean the exteror surfaces of the accessary with oft lint free cloth, This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
clesning agents.

R 1000, Issued: Mevernbor 2021
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CréssLab

From bsigf 13 s

Instrument Preventive Maintenance Checklist

E‘/Secrran NOT Applicable

O Inspect VGA gas supply hose

O Inspect/replace VGA pump tubing

T Check low gas pressure interlack selting— adjust if required.

O Check precision arifice gas flow setting — adjust if required

O Check gas regulator pressure 1o 46 psi (325 kPa) — adjust if required

O Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampenad with wanm water or & mild detergent. Do not use arganic salvenis or abrasive
cleaning agents.

LitrAA lamp accessory (external)

E{Sec:ion NOT Agplicable
0 check the condition of the power cable

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

Restore System
If you have altered the customer’s instrumentation during the course of P, restore to the

anginal status to allow the custorer to conduct their nommal activities {e.g., reload the
gustomer's method.)

Guidance

It the PM servige is performed pror 1o a qualification service, then use the gualification procedure
as a guide for final instrument set up and checkout

fenigian: 1000, tssaed: Mosaniber J021

Tagilent Techrologes, Ine. 2021
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Instrument Preventive Maintenance Checklist

AA consumable and parts list table

I =
Test Soiution = Cu Sppm

sokation E610030100 50 55 140 240 280 P supplied Cominci
Test Soltion - Blank soluton | S5190-7001 50155 140 240 780 PM supplied Comnan
Gopper, 1000 gg/mi, 100m STR-E2TS 50 55140 240 2B - Commen
Kit, M 7 C-1ingy, Bquecus, = | (- -

omplete sel 9910093400 50 55 740 240 280 Pht suppled Flame
Organie Kit 910053500 50 55 140 240 280 P supplied Flame
Wire Nebulizer Choaning 9910024700 50 55 140 240 280 consumiable Flame
Tubing-Cagillary Sid Nebs 9910024800 50 55 140 240 T80 conaumable Flnme
Capdlary Tube Hivac Nab (3) &

{organics anly) S910044000 50-55 140 240 280 consumatie: Flaime
Glass impact beads [5/pk} 010025700 50 55140 240 280 consumatie Flame
Tefion impisct beads {5/pk) = 0

(organizs any) 0910053300 50 55 140 240 280 consuemable Flame
Burner cleaning sirip (100/pk) | 9910053900 50 55 T40 240280 consurmable Flama
Wingow LV silica — round =

tright side} 010082600 50 55 140 240 280 i supplied Commen
‘Window UV silica -

recianguiar (efl side) bl i SESs AN S0 R igect Comiman
Pad adhesive window (round} | 4970012700 50 55 140 240 260 Pht supplied Commeon
Pad adhesive window o

{rectangular) A9100Y2E00 50 55 140 240 280 P supplied Comman
Electiogs ki {1 pr) (02) e31o00as00 | GTAI20 P supplied Furnace
Shroud (D) 6210003100 GTAYZO P suppled Fumace
Teerman eleotrode k(1 pr 6310003500 aTa1Z0 P supplied Fumage
Zeeman shicwd 6310003600 GTA120 Ph supplied Fumace
OHing FED rinse bottle HY1002EH00 PSDIZO P supplied Furnace

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

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

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

. Agilent
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Instrument Preventive Maintenance Checkdist

signature F

Service Review

d-’-‘-ll Azl =
@ Record

A \pdatelresel instrument ma

1w this mentatian

poris/printouts of all test:

Praventive Mainter

arvice activity In the.c

stomer’s records/

ghook

ance counters as

ﬂ Affix the PR sticker to the sysiem or instrument loghiok d on the custar request

Sormiplete the

)

@ Engine

Comments

i if there are additional comments

ryioe, parts replace, and test i

Flame optics PMT Gain test

Fol coppes &t 324.8 nm, 4 ma, 0 5 nm st widih <85% ] = ared

Flame performance test with § ppim copper sample

Alr facatylens, mixing paddh removed Aba value = 05 D.TADL -
Alr facetylens, mixing paddke instaled. 10 epicates HRED<1.0 0%~ R

Deutarium fumace cptics PMT Gain test

For coppar at 324.8 nim, 4maA, 0.5 nm elit widih =55% Wik
Dieuteriurn furnace performance test with 25 ppb copper sample (324 8 nm)

Precesion %R50 =40% [ Lad
Abg valus =018 wib

Zeerman fumnace snalyticsl performance: 25 ppb copper sample (327.4 nm)

Precision SRSD =40% YR
Abs valug 2010 Ll
MSRS 70% MR

CrossLab

Fres fesigh m Cokcoose

instrurment Preventive Maintenance Cl

Service Engi C ts (optional)

Service Completion

Servioe renUEs! raTer 6(5:‘%3“""15 Pk et 24 _:hﬂum?r oA
Agilent signature _\\‘Uvﬂ‘ﬁ.ﬁ_r.__ Customes signaure %A,‘_—
Total rumber of pages in this document ||3
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SVD Results Report

Instrument Configuration

Configuration:
Serial Number: MY13160001

Instrument Model: Varian AA140/240/280

Flame Instrument: True
Furnace Instrument: True
Zeeman Present: False
Internal Zeeman: False
Internal UltrAA: False
Optics Type: Double Beam

D2 BG Correction Fitted: True
Boot Block Version: 1.09

Service Engineer; Worawit T,
Contact Details:

Turret Type: Automatic
Number Of Lamps: 4
Mono Type: Automatic
Gasbox Type: 'Y Gas Box
Auto Bumer Adjuster: False
Mains Frequency: 50
Firmware Version: 2.11
Photomultiplier Type: Normal{300nm}
PWE Version: 45

EEPROM Data:
Instrument Run Hours: 62609.832
Zero Wavelength Offset: 30.148
Mone Correction: 0.765

Flame Hours: 29802.416

D2 Run Hours: 45136.000
D2 Serial Number: not set !
D2 Install Date: 1/1/1870
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Frequency:

Averaging Period: 30.0

Datapoint Count: 20

Upper Limit:
51.00
50.00

Lower Limit:
49.00

Highest Measured Frequency:
50.00

Average Frequency:

Lowest Measured Frequency:
50.00

Result: m

Report Generated At 1242024 10:11:18 AM

1 SWJ Results Ra;wﬂ‘.

wenmnslumugy

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 2

‘X' Lamp Screw

Peak Selected: 324.80
Lamp Alignment: [IEEECCE

"Y' Lamp Screw

Sample Peak; m

\

Sample Peak:

A=l

Upper Limit:

Raf PL 1.

X Lamp Screw Result: [T

Upper Limit:

Y Lamp Screw Result: |

Grating Squareness:

Lamp Element{s): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.60
Lamp Alignment:

Lower Limit (nm)  Actual (nm)  Upper Limit(nm)  Result:
Zero Order 010 0.00 0.10 m
First Order 324,45 324.75 32515 | Passed |
Second Order 649,23 549,52 649.97
Report Gemerated At T/242024 101118 AM 3 qu Resuls Ropnn‘.
enenslumugu

Power Supply:
Averaging Period: 30.0
Datapoint Count: 20
Lower Limit (V) Actual (V) Upper Limit (V) Result:

12.00V Rail 1080 1219 13.20

-12.00V Rail 13.20 1150 0.8

5.00V Rail 450 5.05 550

310.00V Rail 279,00 320.00 341.00
Report Generated Al 1242024 101118 AM 2 SVD Results Repart 5 /0

@nmslumuny

Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324,750
Connected to Socket: 3

Lamp Alignment:

Lower Limit(nm) 324.768

{Appraach from Zero Order)

Sample 1

Sample 3:

Sample 5
Sample 7:
Sample &

Mean: 324825

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

324.888 Upper Limit{nm)
(Appmach from end)

324,828 Sample 2: 324.828
324.828 Sample 4: 324.823
324.823 Sample 6: 324.823
324.823 Sample 8: 324.823
324.823 Sample 10: 324.823

Standard Deviation: 0.002
Result: zFEETEG

Repart Generated At: 1242024 10.11:18 AW

4 D Resuits Fhsponm
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Mechanical
Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Miscellaneous 3 .

Signal Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
S0 14 261 207
s1 186 165 191
s2 21 296 332 | Passed |
s3 ara 507 579
s4 825 218 1008 | Passed |
55 1435 1528 1754
s6 2498 2769 3053 | Passed |
s7 4347 4752 8313

Interlocks:
Flame Detect:
GCU Active:
Oxidant Pressure:
Oxidant Changeover:

Burner Fitted:

N20 Burmner Fitted:

Flame Shield Closed:

Gas Control Fitted:

Pressure Release Bung Fitted: [IEIIEFE

Liquid Trap Fitted: IECIEE Ignition:
Report Generated At: 1242024 101118 AM 5 sw':» Resulls Report
enenslumugu
Sequential by time report 12472024 11:46 AM SpectrAh
Page 1 of 1
Analyst
Date Started ATRATZ0Z4 11:39 AM GMT: 124/2024 438 AM
Workshoot Cu 5 PP Sense check
Comment
Methods Cu
Computer name  DESXTOP-RILIFRS
Sarial Number: WY 13160001
Method: Cu (Flame)
Sample O Cong il RSO0 Mean Abs
CAL ZH0 0.000 550 00003
Readings
0002 0.0002 0.0004 1r2aEIZ4
STANDARD 1 5.000 17 nrag
Feadings
07274 07515 (R 1i24r2024
Abs Linear - Cal Set 1 .
.74
LT
D40
020
0.0
nome 2.000 4000 5500
Cumgll
Curve Fit = Linear
Characterate Conc = 0.028 mgil
] 1.0000
Caloulated Gane = 0000 5000
Rasiduals = 0000 0.000
Abs = 014833 x C » 000025
Samplo 001 e X
Feadings
7454 07398 07349 112412024
v
enenslumugu

Auto Lamp Recognition:
Lamp 1: Uncoded LampiNot Connected

Lamp 5: Mot Supported

Lamp 2: &7 - Silver'Cadmium/Lead/Zinc{UltrAd) (Ag/CLamp 6: 1Mot Supported

Lamp 3: 14 - Copper (Cu)
Lamp 4: Uncoded Lamp/Not Connected

Lamp 7: Mot Supported
Lamp 8: Not Supported

GTA Temperature Monitoring:
Not Perfi

Notes:
PM 24 Jan 2024

Signatures:
Iped - i s I ™0 04
~_ e Wiy ea A AR T
Dale Worawi T, Date
Report Generated At: 1242024 161118 AM [ S0 fesuis Repart
Sequential by ime report 1242024 11:50 AM SpectrAA
Page 1of1
Anakyst
Date Started 172412024 11:47 AM GMT: 172412024 £:47 AM
Waorkshaet Cu 5 FPM Freciaion
Comment
Methods u
Computer name  DESKTORRIUFRS
Sorial Numbar: MY 13160004
Maothad: Cu (Flama}
Sample I -Esp.ﬂ.uu HWRSD Mean Abs
Cu Frecisian 07z 05 oraER
Readings
07221 0.7185 07226 07283 07278 07260
0.7201 07213 0.7266 0.7174 1412024
Ans _CuPrecision
076
Q.60
040
0.00,
o0 50 100 150 00
Tire:

wnm3lumuny




DQE Services Co Lid
DQE Services 25 Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Lacpran, Bangkok 10230

Phone ; +66 (012 538 2054, Email : dgeservicesinfolagmail.com st sy

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-001 Page 1of 5
Customer :  United Analyst and Engineering Consultant Co. Ltd, (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No.:  21E22-009

IDNo.: UAEWAT.051/2564

Received Date : 4 January 2024

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument :  Good

Calibrated by : m] DT Approved by : ‘]‘;/T‘ E QJ"]
{ Me. Tanawut. Rittidach | { Ms. Chonthicha Sangngern |

Technical Manuger Quality Manager
The ealibratian resih is applied onky % the above calibrated item und was found aecuraie & shown on des and place of calibeasion only,

TG SR uIsiasiiL Lapatatity of il latanaiiy e | abiliey 1 unda s v ib unl vl lisod " &

nstional standands abormory. This ceriicase may oot he reproducsl other than (n full except with the prior written approval of the DOE Services Co. L

DQE Services Co. L1d.
nm Services 32 Sed Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprag, Ladprao, Bangkek 10230

s H 2 518 2 . ;| i r ’
Phone ; +66 (012 538 2054, Email ; dgeservicesinfodgmail com e Tmen

wnms‘l:imuqu

FA-208-02 RS 1112021

REPORT OF CALIBRATION

Certificate No. :  SP24-001 Page 20f5
Environment Condition : Ambient Temperature 25+ 5 T

Relative humidity 55 £20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No, Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Stondard st 25757 115628 25 October 2025

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

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

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

Spectral Band Width of UUC ¢ L5 am.

Sean Speed of UUC ;. 200 nm/min

Scan Interval of ULC : 0.1 nm.

Resolution of UUC : PE ic 0001 Abs,

Wavelength 0.1  nm.

wnms‘himuqu

FM-TOR-02 ROT 113021

DHOE Services CoLid. DOQE Services Co. Lad,
m£ SEWiCES 32 Soi Ladprac-Wanghin 53, Ladprao-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230 ms Ser\,‘ices 32 Soi Ladprao-Wanghin 55, Ladprag-Warghin Rd., Ladproo, Ladpras, Bangkok 10230
Phone : +66 (012 538 2034, Email : dqeservicesinfvagmal.com oot i Phone : +66 (012 538 2054, Email : dgeseracesmfidagmail com BT L
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3of 5 Certificate No. : SP24-001 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
Photometric Accuracy :
{nm.) {Abs) (Abs) (Abs) {Abs) &
Wavelength CRMs Values ULIC Reading Correction Uncertainty Coverage factor 00000 0.000 0.0000 0.0050 2.00
{nm.) {Abs) (Abs) (Abs) {Abs) & 33 0.7469 0.743 0.0039 0.0057 2.00
0.0000 0,000 0.0000 0.0028 200 0.0000 0.000 0.0000 (L0050 2.00
0 0.5780 0.575 0.0030 0.0031 2.00 . g s ibed 6656 2100
1.0484 1045 0.0034 0.0029 2.00 0.0000 0.000 0.0000 0.0050 2.00
21416 2192 -0.0044 0.00%0 200 o 02919 0.289 0.0029 0.0051 200
0.0000 0.000 0.0000 0.0028 2.00 0.0000 0,000 0.0000 0.0050 2.00
. 0.5595 0.558 0.0015 0.0034 200 350 o&g AL B0 010055 200
10239 1.023 0.0009 0.0035 2.00
2.1230 2125 ~0.0020 0.007% 200
0.0000 (L.000 0.0000 (L0028 2,00
g 0.5230 0.520 0.0030 0.0030 2.00
0.9633 0.961 0.0023 0.0029 2,00
1.9753 1.975 0.0003 0.0070 2,00
0.0000 0,000 0.0000 00028 2.00
(L5181 0.516 [EXiied] 0.0031 2.00
546.1
L0002 0.997 0.0032 0.,0033 2.00
1.9973 1.993 0.0043 0.0084 200
0.0000 0,000 0.0000 0.0028 200
0.5517 0.550 0.0017 0.0030 2.00
= 1.0803 1.079 0.0013 0.0030 200
20373 2.032 (.0053 0.0080 200
0.0000 0.000 0.0000 0.0028 2,00
0.5591 0.558 00011 0.0031 2.00
e L0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 200 '
tenaTItrun enasluemun
FN-NIE-02 ROE 1112021 FMTIR-E RN 111202



DIQE Services Co. Lid.
m 12 i Ladpruo-Wanghin 35, Ladprac-Wanghin R, Ladprao, Ladpiruo, Bangkok 10230
= Services s ; e
Phane ¢ +66 (012 538 2054, Email : dqeservicesinfoirgmatl.com Mo
TECHNOI OGY PROMOTION ASSOCTATION (THATLAND-TAPAN)  [aa-gmg
REPORT OF CALIBRATION ORPORATK SERVICES 5 EOUIRMENT CALIBRATION AN N SERYICES ;
pe N NG, peen NSC-TISI-TIS17a25
Page S of § CALIBRATION 0018
o
Certificate No, : SP24-001 Be
Wavelength Accuracy @ Cert.No.: 24CH310
> . Page.. 1of3
CRM;s Values | UUC Reading Correction Uncertainty Covernge factor . B
s Certificate of Calibration
(mm.) {mm.) {nm.} nim.) k
24172 2412 052 ats 20 Zquipmen oH Meter
279.45 2790 045 018 200 Vianuiacuurer @ Horiba
28781 2§74 041 018 200 Viodei AQUA-PH210
334.06 3338 0.26 18 200 Serlal No. ATMO043
36093 360.6 033 018 2.8 D No AE.EFM.013/2565(E FM.pH U3/65,
418.59 4184 a1y 018 .00 Condition As-Received: Used Item
Receiven Date 2 wiarch 2024
44594 4458 014 0.18 2,00
satipration idare 3 March 2024
453.66 4534 0.26 018 200
Reference 2403-0386WSC-3
460,02 459.8 0.22 018 2.0 R . o
Suomiited by & nited Analyst and Engineering Consultant Co. Lt
536,59 536.4 019 018 200 3 Soi Udomsuk 41, Sukhurmvit Road
3angchak, 2hraknanong, Bangkok 10260
63798 638.0 -0.02 018 2,00 9 g g
43138 431.2 .18 0.18 2.00 Aiibient Temperature : 25 £ 2.3
St Reiative HUMIdity 0 £ 15) %
47250 4725 Ll 13 - Caiibration Procedure ! r Nouse  [Metnca
51347 5134 0.07 018 2.00 P-CHS5 by direct measurement witl voltage
standara ana aiFect measuremen wiil
e s 2 o bl 2'00 sertified reference material (CRM
87317 5734 -0.23 018 2.00 - CP-CHY by comparison with temperature  stanaara
58535 585.2 w15 020 200
Caiibrated by Warakorn  Lerngagiiany
684.40 684.4 0.00 018 200
. .28 0.20 200
740.72 T41.0 Approved by :
748,55 T488 “0.25 0.18 2.00 \pproved SigMatory
B07.03 07,1 -0.07 018 200 () Pernthippa Tameyakul
022 018 200 (/ Unnopphol Harachai
87928 8795 . 2 i (/) Saithip Meangmai
Brmaky ~RHR= ol ot Issue Date : 15 March 2024
« MiA = Nat Avaiahie
R he Uncertainties are for 2 contidence probability of approximately 95¢
- The resull exgundod uncerainy of Ui st o unuensinty mulsiplied by the wovernge Gtk , o -
be reproaucea ormer tim 1n L witn i
which fiar  narmat distribati rage probability of app il
- * Indicates non TE1 seomodited '
tenanslupuny
- End of Certificate - q
A0 OS] 20 A 0064527
-
‘2
Cert.No.: 24CH310 Cert.No.: 24CH310
Page.: 20f3 Page.: 3of3
Condition of tnis caiinranion resuit Cavibration_Resuits
1. Reference Standard Instrument Function ' pH Measurement
Instrument Serial No. ~ IDNo.  Cert No. Due Date Performing three buffers standard curve by using buffer nominal pH (4.7)(7,10)
Jocument Process Caiipraror SAU30049 30RC11E 27 Aug 2024
’) Ref Standard Thermomete 98205 10RCO4 31908 26 Juiy 2024 Jnit Under Standard pH Actual pH | Actual mv | Uncemainty o1 | Coverage
. . Saiibration Buifer Soiution Readiig Reading |pH Measurement factor
This certification 1s traceable to the International System of Unit maintained through .
echnology Promotion Associanion (Thanana-.iapan} tmv) -
i Electrode )08 4.0 77.4 D079 2.00
sriified Reference Materials : The measurement results are traceable to SI through CPA chem _td
SN, 29200 ¢ 1 00
ANSI-ASQ National Accreditation Board. Accredited No. AR-1885 e i i
6.6 7.00 g 0
Buffer Soiution Manutacturer Lot No. Exp. date 9.99 0.00 04 00
oH 4.008 Pa chem 240102 2/ Nov 2025 Function : Temperature Measurement
v 6.986 CPA cher 940104 02 Nov 2024 (*) Without adjustment
pri 9.99 -PA cher 940106 Je oy 20z This equipment was connected with Temperature Probe;
3. This certificate is valid only o the item calibrated on date and place of calibration. - Model : 9852-100
- Serial No. : Q92M0181
Calibration Results Dimension of probe
Function : mV Measurement - Length : 103 .
Performing curve by Di Process Cali at pH (4,7)(7,10) _ Diameter - T"mm_
- Immersion Depth : 90 mm.
Nominas Stanoara Unceitainty of LOveidage SE——
Actuai Reading
e pnast Jalue Voltage feasurement facron Calibration Standard uuc* & Uncertainty of | Coverage
rror
Calitnatior input mv P Point Temperature Reading measurement factor
[=mV )
pri mv my pH (°c) (°c) (°c) (°c) (+°C) P
Miete 4.00 177 48 1/ 10 ). 58 U
S/N.. hAIMO043 7 00 .00 ). 00 1058 2.00 250 25.002 250 -0.002 0.13 2.00
700 .00 a0 0068 00 300 30.003 300 0,003 0.13 2.00
10.0C fL48 L i 0 35.0 35.002 350 -0.002 0.13 2.00
Remark uC snit Under Calipration

gw'ﬁ' r

a 1206337

he: reported un:

riainly of measurement was based on & standard uncertainty multiplied by a coverage

factor & providing a level of confidence of appioximately 95 %

-o0o-

a 1206338



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 BUUIFMENT CALIBRATION AND TESTING SERVICES
MM PATTANAKARN ROAD SOF 18, SUANLUANG, SUANLUANG BANGROK 10050 e e
TEL, O-ITIT-3000:2% | BAX, 027150444 CALITRATIIN (20

Cert. No.: 24TM580

Certificate of Calibration i
Equipment : Hat Air Oven
dmiriioaes i
Model : UF 55
Serial No. : B212.0411
ID No. : UAE WAD_D05/2556
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

3 Saoi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Lab Floor 2
Recelved Order : 01 April 2024
Calibration Date : 01 - 02 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : {B0+30)%
Calibrated by : Krisda Malee

Approved by : ém

Approved Signatony

{ ) Ponpan Palpim
{+") Suwit Imjai
() Kunahit Promgprat

lzsue Date : & Aprll 2024

are fora

nd Testing Services

wnanslumuay
A DDG506

Equipment : Hot Air Oven Cert. No.: 24TM58%
Condition As-Recelved : Used ltem Page: 3of3
Reference : 2404-00040C-3
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uucs T T Overall
Point Setting | Reading stability uniformity  |Variation| Factor
('c) (c) ) ("C) (£°C) t'c) () k
104.0 104.0 104.0 0.032 047 0.84 2
120.0 120.0 1200 012 0.72 1.3 2
180.0 180.0 1B0.0 0.13 12 1.5 2
Calibration i "c) Uncartainty
Point Position
("c) 1 2 3 4 5 6 7 8 afret) | (+'C)
104.0 104.464 | 103,847 104,226 104.232| 104,106 103,691 | 104275 104,127 | 104.013 042
1200 120.486| 120.080| 120.635| 120.506| 118.531| 119.644 | 120.364 | 120,744 | 120.158 1.4
180.0 160.574| 179.769 | 180.285 | 180.870| 179.584 | 179.790| 180,287 | 179.861 [ 179.802 14

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

Temperature stability : One-half of the greatest of d at any one sansor.
ity : The i i af at any sensors and the measured

temperatura at the referance location which are obsarved at the same time or al as close an cbservation lime as

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

Owerall Vi ion : The Diffe of the an mi d temp hy hout chsarvation.

Uuc* @ Unit Under Calibration

Mate : The reported uncerainty of measurement was induded stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard iplied by & g
factor k, providing a lavel of ot of appraxi 05 %,
-ollo-

L

Lanms‘lumugu
a120973

Equipment : Hot Air Crven
Condition As-Received :  Used ltem
Reference : 2404-00040C-3
Procedure Used :-
G ion were | using p CP-0T02 based on TLAS G-20 according fo direct
measurement mathod with Data A which with i Detector { RTD }

and Thermecouple Type T,

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

Instrument Sarial No. Cart. No. Traceabls Due Date
1 ) Data Acquisition MYS7013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to tha item calibrated on date and place of calibration.
3. This certif is 1o the Ir System of Unit,
Remark : TPA : Technology Promation Association | Thailand - Japan )
Result of Calibration :- {*) Without Adustment
Function of ULUC* : Temperatura Source
Fresh alr setting : Closa Environment during calibration
Beginning Finished
27 26
e i 47 8
[AC Supply ( Vol ) 221 220
& ]
1 3
) Ref. Std. ID No.: @
H TH'? ion Point
& | 8 {12010 180
i Position : {104)°C
SR :;,,}U E c
- i 1 21-18TC-01 | 22-18RTD-211
a
W 1 5
_3 :
- % |2 il
Probe Installation Details : Dimension of Chamber : . ZIAFTCA
a= 6O em o= 050 m . 2115305
b= 50 @m W= 080 m 7 | 2187TC07
e= &0 @m i 0.75 i 8 21-18TC-08
Capacity = 030 o{ref) | 21-18TC02
,SL.JQ
wnms‘lumugu
a120973
AW,
S
AUEUEMSAaLITEINSa8aMNSSUE IS ’-f,i'//;—h-\“‘\\f
i : = o i
_ Fourdason lor indueamal Developrment Manhional Food namee 4
Food indusimal Laboratorny Sece Center HRCRRTEN 88
Calibration Certificate
Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
hack, P ghkok 10260
Page 1 0f 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U
Serial No.: CO09071872
ID No.: UAE.WAD.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrerawut Approved by /
Seientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issuea: @ April 2024 for the Team
The es are for & P ility of 95%

This Certificate i= lssued in accordance with the condibons of accreditation granted by the Thal Laboratoey Accreditation Scherme
which has assessad the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the coresponding national stardards |ahoratory. This certificate may not be reproduced other
than in full excapt with the prior writtian approval of the National Food Institute.

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




SEarnssulBUA0ETEar ULas

FuEuSINSHEuUfUBNISsEaInNSSUS W s %"7,////:‘-{‘\\‘&‘3
Fourdaton for rdusiial Develapment Naronal Food sire KT o
Food ndustial Laboratry Senice Certer CRERATION 0on1
Calibration Report
Certificate No.: 2402283-001-01
Equipment: Eectronic Balanoe Manufacturer;  METTLER TCLEDO
Madel:  %SRZOSOL Resolution: 000001 ¢/ 0.0001 ¢
Sarlal No.: CONI0TIAN 10 Mo.t LK WAD 012/2563
Capacity: 22 g
Date of Calibration: 7 apil 2004 Page 2of 4

At 45 ¢+ 05 °C Relghe Hunidity 475+ 25 %

Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEFRING CONSULTANT 0, LTD.

Condition of Equipment: Good Candition.

Condition of This Results of Calibration:

1. Callbration Method: 41 Method W-MA-IGY  In-Hocse Method based on UKAS Lab 14 - 2019

2. Resferences Starclards:

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

Seandard Weight Class E2 tmy b 200G BS05557572 TS MZ3040555 & apnl 2024
Instrument Model Serial No  Calibrated By  Certificate No. Due Date
Thermao-Hygro Meter BOE-HL WFLETH 016/23 Quality Redorm QRI4-0343 % Fednaary 2025

3. Ths certification fs traceabie to 51 UNIT
4, This cerificate was certfied anfy for the instrument we calbeated
5. T resit of caibration was found accurate a5 shown on date and place of caltraton only.

1. Repeatability of Reading:
Marminal Value | g ) Starland Deviatkan of Readig [N
40 10000052
80 0 0000063
100 0O
200 0000053
2. Off-Center Error:
A mass of 100 g was placed and maved ta vanous pasition on pan
The balerce reading obtaired is given in te 1able.
o O
(o)

H 2 3 4 5 L] [Maimum Differerce)
i g )]t o ¥)1C g blC @ 3fJC @ $IC @ 3 [
100,0007 | 1000001 | 000002 | 99.eees | 1000001 | 100.0001 0.0003

#-C5-013 Revision: 0] Date: 20-04-65

=
AR ESUBILATSE FamILEs %
AUELET SRR 1S5RS M NS SUETTIS ‘g,_/'/,_i\\\*‘
o, R
Foundafion for indusitial Developmentt Matonal Food insshute Rl NEC-TISHTIS 17028
Food indusinial Laboratory Service Certer CALIBRATION 0081

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electranic Salance: Manufscturer:  METTLER TOLEDO
Model: ¥SR2050U Resolution: 000001 g 0.0001 g
Serial Mo.: CODI073872 1D Mo.: UAEWAO 1122563

Capacity: 220 g

Date of Calibration: 3 4pri 2024 Page 3of 4
Calibration Results:  (Continued)

Calibration Range:  0-80g

Calibration stment:  [nternal Calbration

3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

Hominal Valise Standard Value #verage Heading Cortetion Uncertiinty Covarags Faclor
i g3 L3} [ ) {9 LS | L]

Unlgad 0000 000000 000000 00000088 200
0.001 OO0 00101 -0.00001 00000031 200
0.005 0.005003 000499 £.00001 00000059 200
am 0010003 D100 000000 00000091 200
0205 0095996 L DMK £.00000 0.0000038 200
0.1 9.100011 010000 000001 0.000011 200
05 0.500016 050001 0000 0.000014 200

1 1.000003 100002 0.00003 0.000016 100

2 2.000023 2.00001 000001 0,000017 200

s 5.000017 500002 0.00000 0.000020 200

i 10000005 10.00000 0.00001 0.000026 2.00

n 20000031 20,00002 0.00001 0000037 200
E) 30.000040 3000003 0.00001 0 000052 200

= 50000028 5000004 -0.00001 0.000068 200

1] HO.000068 8000005 0.00002 0.00011 200

FC5-012 Revigion: (1 Dete: 20-04-65

assmnssulRLnatEdsamULEEs
AUEUSTSHEcUAUEnISaaaIMNSsUa IS

Foundaaon for indusinal Development Mafonal Food hsfiue 7
Food indusirial Leboratory Senice Cerver mﬂl& ngﬁ

Calibration Report

Certil MNo.: 001-01

Equipment: Electronic Balewce: Manufacturer:  METTLER TOLEDD
Model: HSRI050U Resolution:  0.00001 g/ 0.0001 g
Sarlal Mo, CO0907I877 10 Noyt LAE WAD.D12/1563

Capacity; 220 g

Date of Calibration: 2 tpr 2024 Page dof 4
Calibration Results:  (Continued)

Calibration Range: 1 -200g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: {Range: 81 - 200 g ; Resolusion: 0.0001 g )

Naminal Ve Standard Value Average Resdng Corretion Lincertainty Cowarage Faclor
Lo a1 S | i+ g J L]

2000010 90.0000 0.0001 0.00015 100
100 10000006 100.0000 0.0001 0.00015 200
1o 11000007 110.0001 0.0000 0:00017 200
120 120.00009 120.0000 0.0001 0.00018 200
130 130.00010 130.0000 0.0001 0.00019 200
Lan 14000014 140.0000 00001 000020 200
150 150 00009 150.0001 0.0000 0.00020 00
160 160 00014 160.0001 0.0000 100022 100
170 17100012 1700001 0.0000 0.00023 200
200 20000016 2000000 0.0002 0.00028 200

The reperted uncertainty of massurement was based on & standard uncertainty multipied by 8 coverage factor & |, providing 3
level of canfidence of approvimately 95 %

PR 1 e —

F-C5-012 Revmion: 01 Date: 20-04-65
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Foundaton for indusina Developmens MNatansl Food insmule s NSCTISITIE 17025
Food ndusinsl Labcrancry Service Cerfer CALIBRATION 0081

Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,
Address: 3 S0I UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, P 10260

Pagolofa
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
1D No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mMrierawut Pp 1 by
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 for the Team
The are for a probability of 95%y

This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the messurement capability of the laboratory ind its traceability to recognized nationsl standards and 1o the
units of measurement realized at the corresponding national standards laboratory. This certficate may not be reproduced other
than in full except with the prior written approval of the Natonal Food Insbiute.

F-C5-009 Aeviwon: 01 Date: 20-04-65
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Foundanion for Inclusinal Developme t Nahonal Food hstue bty NSETISLTIS 170ze oot for et sl Ceveleprmert Nansesl Faod baiiue It o
Food indusial Laboratcry Sendes Certer CALIBRATION 0087 Food ndusiial Laboratory Senice Center CALIBRATION 0081
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer;  METTLER TOLEDG Equipment: Electranic Balance Manulacturer:  METTLER TOLEDD
Moded;  ¥SR20SDU Resolution: 000001 g/ 0.0002 g Model:  XSR20500 Resolution!  0.00001 g/ 0.000T g
Sarial No.t (210685364 10 No.: LAEWAD.DIDM555 Serinl No. C2106A539+ 0 No.t LIAE WAD 010/2565
Capacity: 220 g Capacity: 220 g
Date of Calibration: 2 sori 2024 Page 2ot4 Date of Calibration: 2 apré 2024 Page3afd
Conditi Auitent Temper 245 @ 05 T felatve Hamity: 415 = 25 % Calibration Results; (Continued)
Place of Calibration: Laboratery, UNTTED ANALYST AND ENGINEERING CONSULTANT CO,, LTD, librati o-m0g
Calibration Range: #
Condition of Equipment: Goed Condiian ——— . )
& Calibration Adjustment: Internal Calibration

Condition of This Results of Calibration:

1. Calkrabion Method: NFL Method W-A-001  In-House Method based on UKAS Lab 14 2019 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resalution: 0.00001 g )

2. Reference Stardards

Reference Standard ~ Model Serial No,  Calibrated By Certificate No.  Due Date Mo Ve Standsed Value hverage Reading Caredion Uncertainty Caverage Factor

Starlertt Weight Clsss £2 m:u:- 2009 5505557’5:3 s M23040535 1 Apr 2024 £ g3 ¢ g ) g trog:g (s g 3 i

Instrument i Calibrated By ~Certificate No.  Due Date

taadel Serial No Unlaed 000000 000000 0.00000 1.000006S 200

Thesmo- Hygra Meter 606-H1 INFLETH DI6/23 Qualty Rebam R 9 February 2025

P ST e 0001 OIS 000101 -0.00001 00000069 200

4. Thes cerbficate was certified only for the instrument we Calibrated. 0.005 0005003 000500 000000 [ 0000052 200

5 This st of cabbratian was fine accurati 5 Fhown an date and plce of calbraticn anly. ooy DOL003 001000 0.00000 0 DO00TES 200

libration lts: nos 0 043956 005000 0,00000 00000036 200

1. Repeatability of Reading: 151 0100011 0.10000 0.00001 0000011 200

E] 0500016 0.50001 A1.00001 000014 200
Fominal Value {9 ) Standarn Devaton of Reading tg}
i e 1 1000003 100008 D002 LO00016 100
o 0.0000052 3 2000023 200001 0.00001 RO00017 200
100 0.000048 5 3000017 500007 4.00000 L0000 200
Gl Lt 10 10000069 1000000 160001 o002 200

2 0ff Canter Erros: E ] 20.000031 2000000 100503 000637 100

A mmass of 100 g wes placed and moved 1o various postion on pan.

k] 0.000041 30.00001 100003 0000050 200

The bsfance reachng obiaired s ghven in the tacle.

—_— 50 30000028 5000002 1.00001 0000065 200
@ _,E [ 50000068 5000002 106005 000011 200
@
1 2 3
{ g )l g3 Log:3 g ]
100.0000 | 1000001 10,0000 00001 ﬁ
F-C5-012 Revision: D1 Date: 30-04-85 F-CS-012 Revision: 01 Date: 20-D4-65

LN DIE Services Co.Lul
S
c Services 2% Ladprao-Wanghin 55, Ladpeao-Wanghin Rd., Ladprav, Ladprao, Bangkok 10230
Faamresudiu EoeidaarUuaims EL =
FUELSNISHauUURIN S 3Ea 1M NSSLE S P Phene : +66 (012 538 2084, Email : dgeservicesinfoi@gmail com [Tt
- %
Fourdancn for indusial Developmer Nanonal Food insmnre I ot
Food industial Laboratory Sendce Center CALIBRATION
CERTIFICATE OF CALIBRATION
Calibration Report
Certificate No. :  SP24-001 Page 1 of 3
Certificate No.: 2402283-002-01 Customer :  United Analyst and Engimeering Consultant Co.,Lud. (Head Office)
Equipment: Electronic Balance Manufacturers  METTLER TOLEDO
Modal:  XSAIOSOU Resolution:  1.00001 g / 110001 g Address : 3 Soi Ud k 41, Sul it Road, B hak, Phrakh 2 kok 10260
Serial Wo.i C2106ES334 10 Nowi LIAE WAD,D10/2565
Capacity: 220 g Location of calibration :  Laboratory 213
Date of Calibration: 2 apeil 2004 Page 4 of 4

Calibration Results:  (Continued)
Calibration Range: &1 - 200 g
Calibration Adjustment: Internal Calibration

Equipment :  UV-Vis Spectrophotometer

3. Departure from Nominal Value: {Range: 81 - 200 g ; Resolution: 0.0001 g ) Manufacturer :  Hitachi
Nominl Yaue Stardans Valie Aweraga fleading Correction Uncertainty Coverage Factar Maodel : U-2900
(g {4 T t g3 fogeid [+ g &
0 9000010 90,0001 00000 100015 200 Serial No.: 21E22-009
100 100.00005 100.0001 00000 100015 200
110 110.00007 110.0001 2.0000 0.00016 200 =
IDNo.: UAEWATO51/2564
120 120.00009 170.0000 Q0001 0.00017 100
130 130.00010 130.0000 00001 1.00019 200
. b
140 140.00014 140.0000 a.000; 0.00020 200 Received Date: 4 January 2024
150 150.00008 150.0001 a0 00020 100
160 16000010 160.0001 00000 0.00022 200 Calibration Date : 4 January 2024
170 17000012 170.0001 Q.0000 000073 200
00 20000016 200.0002 20000 000078 200 Issue Date : 5 January 2024
Condition Instrument :  Good
Calibrated by : ) o Approved by : qni o
{ Mr-Tannwit Rittidach ) { Ms. Chonthicha Sangngern |
Technical Manager Quality Manager
The calibeation resssh s applied onby s the above calibraied tem and was found nccurate = shown an dase anil place of calibestion valy.
Thie reported UNCerainty of messinemant was based on @ standand uncertaity mutiofed by 8 coverage factar 4 | providing o Pl ERGSUICUTIL LIl o (e Jalhmiiiey aend L woneatiliny i isuginlos palhodl sisadads sl o e uilt o i penllg
tevel of confience of sppraximately 95 %
national standunds laboemony. This T than in fi pt wigh the prior py il of the DOE Services Co. Lol

e Efil] === -

F-CS-012 Aevision; 01 Date: 20-D4-65
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DOE Services Co., Lid.

DOE Services Co, Lid.

DQE Services 12 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpeao, Banghok 10230 DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpreo, Bangkok 10230
Phone - +66 (012 538 2054, Email ; dyeservicesinfogmail com ne s o Phone - +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com st s s
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. 1 SP24-001 Page 2of 5 Certificate No, : SP24-001 Page 3 of 5
Environment Condition ; Ambient Temperature 25 + 35 ¢ Calibration Results : Without adjustment
Relative humidity 55 +20 %RH Photometric Accuracy @
Wavelength CRMs Values UUC Reading Correction Uneertainty Covernge factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
{nm.) (Abs) (Abs) (Abs) {Abs) k
Certified Reference Materials : 00000 0000 9.0004 00028 2
0 (L5780 0.575 0.0030 0.0031 2.00
Material Serial No. Certificate No. Due date 10484 1.045 0.0024 0.0029 2.00
21876 2192 00044 0.0080 200
Absobance Standard set 25760 115663 25 October 2025 0.0000 0.000 0.0000 00028 2.00
Absobanee Standard set 25757 115638 25 Dctober 2025 440 0.3595 0338 00015 0.0034 200
1.0239 1.023 0.0009 0.0035 200
Wavelength Standard set 25806 115657 25 October 2025 iy 2.125 0.0020 0.0079 200
0.0000 0.000 0.0000 0.0028 2.00
Wavelength Standard set 25758 115665 25 October 2025 0.5230 0.520 00030 0.0030 2.00
465 0.9633 0.961 0.0023 0.0029 2.00
Traceability : This certification is to the | I Systern of Unit maintained st National - 19753 1.975 0.0003 0.0070 200
Institute of Standards and Technology (NIST) through Stama Scientific Limited £.0000 9.000 0.4000 Osifes =10
SiEd 0.5181 0.516 0.0021 0.0031 2.00
Spectral Band Width of UUC ; {5 G 1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.993 0.0043 0.0084 2.00
Sean Speed of UUC : 200 nm/min 0.0000 0.000 0.0000 0.0028 .00
0.5517 0.550 0.0017 0.0030 2.00
Sl Inbrvil prUUE:: 00 " 1.0803 1.079 0.0013 0.0030 2,00
- 2.0373 2.032 0.0053 00080 2.00
Resolation of UUC : Photometric 0001 Abs. 0.0000 0000 0.0000 0.0028 200
Wavelength 00 mm. o 0.5591 0.558 0.0011 0.0031 200
1.0518 1.050 0.0018 0.0030 2.00
' 1.9274 1.923 0.0044 0.0079 v 200
enaslumuny tENETIRIATUR
FM-M08-02 KOI 11 FM-TOE-02 RUL 17112021
DQE Services Co. Lid, DOE Services Co. Lid
DQE SRR 32 Soi Ladgrao-Wanghin 55, Ladpruo-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 - +2 Sai Lacfprao- Watsghin 55, Ladprao-Wanghin Ri., Ladgras, Ladpea, Bangkok 10230
Phone : +66 (012 538 2054, Email : dqeservivesinfoiagmail com NS sk s Phone : +66 (012 338 2054, Email : dgeservicesinfoigmail.com o asnon s
REPORT OF CALIBRATION REPORT OF CALIBRATION
o e Page 5of35
Certificate No. : SP24-001 Page 4 of 5 Certificate No, : SP24-001
‘Wavelength Accuracy :
Photometric Aceuracy : T TG oy ——— Dncertmaty Caverage factor
‘Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor - (am.) (@m) (am} &
{nm.) (Abs) {Abs) (Abs) (Abs) k 4172 241.2 052 018 200
0.0000 0.000 0.0000 0.0050 2.00 279.45 279.0 0.45 018 200
3 0.7469 0.743 0.0039 0.0057 2.00 28781 1874 041 0.18 2.00
0.0000 0.000 0.0000 0.0050 2.00 134,06 3318 0.26 0.18 200
257 0.8674 0.862 0.0054 0.0039 2.00 6093 160.6 033 0.18 2.00
41 0.0000 0.000 0.0000 0.0050 2.00 41859 4184 0.19 0.18 200
02919 0289 0.0029 00051 2.00 — 4458 014 018 2.00
0,0000 0.000 0.0000 00,0050 2.00 453,66 4534 0.26 018 2,00
29 0.6430 (.641 0.0020 0.0055 200 460,02 459.8 0.22 018 2.00
536.59 536.4 0% 18 2.00
63798 638.0 =0.02 0.18 2.00
431.38 431.2 018 .18 200
472.50 4725 0.00 0.18 2.00
51347 5134 0.07 0.18 2.00
528.8% 5289 002 0.18 2,00
57317 5734 023 0.18 2.00
58535 5852 018 0.20 2.00
68440 684.4 0.00 0.18 2,00
T40.72 741.0 028 0.20 2.00
T48.55 488 0.25 018 200
207.03 807.1 07 0.18 2.00
879.28 8795 -0.22 0.18 2,00
Remark : - UUC = Linit Under Calinrstion
« NiA = Mot Avnlable
- Thie result expasded ucemaloy of U 1s st uncenainty of romltigiliod by the eonerage fucsor b,
which for a normal distributi w ruge probabilty of appro %
' - * Indicates som T151 accrodiiad '
enaslumuny oGt enaslumun
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