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List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Tisch Environmental,Inc. 05072022 5Jul 22 4 Jjul 24 -
Calibrator Particulate Matter < 10 pm (PM,,) 158M

2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P914 11 Jul 22 10 Jul 23 -
Particulate Matter < 10 pm (PM, ) - (Thailand-Japan)

3 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1400 9 May 23 8 May 24 -
Particulate Matter < 10 pm (PM, ) - (Thailand-Japan)

4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2722 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)

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

6 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1589 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

7 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 pum (PM,) (Thailand-Japan)

8 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022492 1 Mar 23 28 Feb 24 -
Acceleration Level UM12888

9 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23015868 13 Feb 23 12 Feb 24 -
Acceleration Level UM13368

10 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022495 1 Mar 23 28 Feb 24 -
Acceleration Level UM12395




List of Instruments Certification for Air & Noise Quality Analysis

No.

Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
11 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 22-ACT-371 8 Jun 22 7 Jun 23 -
(Acoustic Calibrator) 6458 Co.,Ltd.
12 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-056 20 Apr 23 19 Apr 24 -
(Acoustic Calibrator) 6695 Co. Ltd.
13 |Sound Level Meter Laeq 1 hr, baeq 24 hr, Lamax, Lago, Lacn Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 24 -
0005394 Co.,Ltd.
14 |Sound Level Meter Laeq 1 hr, Laeq 24 hr, Lamax, Lago, Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 24 -
0005395 Co.,Ltd.
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RECALIBRATION
DUE DATE:

July 5, 2023

Environmental
Calibration Certification Information
Cal. Date: July 5, 2022 Rootsmeter S/N: 438320 Ta: 297 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  G25A Calibrator S/N: 158 M
Vol. Init Vol. Final AVol. ATime apP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3240 3.2 2.00
2 3 4 1 0.9480 6.4 4.00
3 5 6 1 0.8480 7.9 5.00
4 7 8 1 0.8060 8.7 5.50
5| 9 10 1 0.6670 12.7 8.00
Data Tabulation
Pa Tstd
vstd Qstd AH(Ps EI)( Ta ) a  |far(Tarea)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9860 0.7447 1.4073 0.9957 0.7521 0.8899
0.9818 1.0357 1.9902 0.9915 1.0459 1.2585
0.9798 1.1554 2.2251 0.9895 1.1668 1.4071
0.9788 1.2143 2.3337 0.9884 1.2263 1.4757
0.9735 1.4595 2.8146 0.9831 1.4739 1.7798
m= 1.96745 m= 1.23199
QSTD b= -0.05315 QA b= -0.03361
r= 0.99995 r= 0.99995
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd =
Qstd= um( i H () ))b) Qa= um(( ﬂH(Ta!Pa))-h)

Standard Conditions

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer reading (mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

Tstd] _ 298.15 °g RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
FREE: (877)263-7610

OLl
Lanmsil.umm 7-9009

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 801 18 SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. :

Certificate of Calibration

22Pa14

Page: 1of 2

Equipment : U-Tuba Mancmeler
Manufacturer: Dwyer This certificate may not be reproduced other than in full
except with the prior written approval of the head of
Model : 121-36-WiM Corporate Services 3: Equipment Calibration and Testing Services
Serial No.: -
ID No.: UAE. EFM.181/2581

Condition As-Recelved: Used ltem
Received Date: 01 July 2022

Calibration Date: 11 July 2022

Refarence: 2202-0083WSC

Ambient Temperature: ( 23 * 2 ) °C
Relative Humidity: {50 £15 ) %

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procedure used:

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

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according lo in-house calibration procedure CP-P04, using " DKD-R B-1 ; Calibration of Pressure

Gauges, Edition 032014 " as a guidelines,

Condition of this result of calibration

1.Reference slandards Instuments :
Instrument Serial No, Certificate No.

1) Pressure Calibrator PC106P 1189 MP-0113-22

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

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

4.This instrument was used clean air as pressure media

5.This instrument was installad in vertical orientation and center of connector was used as the reference level

6.The caertificate is valid cnly to the item calibraied on date and place of calibration.

7.This Certification Is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Nopparat Phongam Approved Signatory © |

Due Date
14 Jul 2023

Issue Date : 11 July 2022 [ | Phalinur.;l Prabpaipal
[ 1 Sura Suwannasri

[/’]/Atlapol Panurach
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 PATTANAKARN ROAD S0 |8 SUANLUANG, SLIANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-0484

Cert.No.: 22P314

Page: 2 of 2
Certiﬁcate Of C i r ti(}ll Certificate No. : 23P1400
B U alibration: sut adjustment Range : 0 inH,O to 36 inH,O 3lb a Page: 1of 2
F - t Scale Interval : 0.1 inH.O( The Fifth Estimate )
Increasing Pressure
Equipment ; U-Tube Manemeter
UUC Indication Manufacturer: Dwyer This certifi may not be reproduced other than in full,
Applied Pressure High-port side Low-port side AP Error except with the prior written approval of the head of
(inH0) (inH;0) (inH;0) (inHz0) (inH30) Model : 1221-36-WiM Corporate Services 3; Equipment Gallbration and Testing Services.
0.00 0.00 0.00 0.c0 0.00 Serial No.: -
2.00 1.00 -0.98 1.98 -0.02 B W 8
400 2.00 -1.98 .98 -0.02 s AERE IR0
6.00 3.00 -3.02 8.02 0.02 Condition As-Received: Used ltam
8.00 4.00 -4.02 ao02 0.02
R 4 26 April 2023
10.00 5.00 <5.04 10.04 0.04 Rasiven P
12.00 6.00 -6.04 12.04 0.04 Calibration Date: 09 May 2023
14.00 7.00 -7.06 14.06 0.086
16.00 8.00 -B.06 16.06 0.08 Reference: 2304-0703WSC Submitted by: United Analyst and Engineering Consullant Co.,Ltd.
18.00 9.00 -0.08 18.06 0.08 Ambient Temperature: ( 23 £ 2 ) °C
20.00 10.00 -10.08 20.06 0.06 Relative Humidity: (6502 15 ) & 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
22,00 1140 -11.08 22.06 0.08 Phrakhanang, Bangkok 10260
24,00 12.00 -12.08 24,08 0.08 Atmospheric Pressure: 1010 mbar
26.00 13.02 -13.10 26.12 0.12
28.00 14.02 -14.10 28.12 0.12 Procedure used: The calibration was conducted by direct comparison methed against Pressure Meaasuring Instruments
30.00 15.02 -15.10 30,12 0.12 Standard according to in-house calibration procedurs CP-P04, using " DKD-R 8-1 ; Calibration of Pressure
32.00 16.02 -16.10 32,12 0.12 Gauges, Edition 03/2014 " as a guidelines.
34.00 17.02 -17.08 34.10 0.10 Condition of this result of calibration
35.50 17.86 -17.62 35.78 0.28
1.Reference standards instuments :
The uncertainty of measurement was + 0.11 inH.,O Instrument Model Serial No, Certificate No. Due Date
*UUC = Unit Under Calibration 1) Pressura Calibrator PC108P 1188 MP-0137-22 24 Aug 2023

* AP = High-port side - Low-port side

The reporied uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85 %. 3.Scale and conversion factor is 1 kPa = 4.01462493 inH20
4. This instrumant was used ciean air as pressure media.

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

~olo-
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 orlentation and top of the pressure port was used as the reference level
7.The cerificate |s valid only to the item calibrated on date and place of calibration.
8.This Certification is traceabla to the Intemational System of Unit maintained through:-

-National Institute of Matrology Thailand (NIMT)

Calibrated by :  Suwil Aussarres Approved Signatory : |
Issue Date : 11 May 2023 [ 1

[ 1Sura Suwannasri

L/ﬁ\ttapol Panurach

wnaslualuau Lanmi‘lumuqu
a 1037943° B 0314240




Result of calibration:- Without adjustment

Range : 0 inH;O to 36 inH;0

Cert.No.: 23P1400
Page: 20f 2

S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S, s
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Mﬁ =3

53404 PATTANAKARN ROAD SO0 18 SUANLUANG, SUANLUANG, BANGRKOK 10250 %/~

PN
el |

TEL, 0-2717-3000-24 FAX. 0-2719-84 84

Certificate of Calibration

NSC-TISLTIS 17025
CALIBRATION 0008

Certificate No. : 22P2722
Page: 10of2

Function:- Pressure Measurement
Increasing Pressure

UUC Indication

Applied Pressure High-port side Low-port side AP
(inH,0) (inH:0) (inH,0) (inH,0)
0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00
4.00 2,00 -2.00 4.00
6.00 3.00 -3.00 6.00
8.00 4.00 -4.00 8.00
10.00 5.00 -5.00 10.00
12.00 B.00 -6.00 12.00
14.00 7.02 -7.02 14.04
16.00 B.02 -8.02 16.04
18.00 9.04 -8.04 18.08
20.00 10.04 -10.04 20,08
22.00 11.02 =11.02 22.04
24.00 12.02 -12.02 24.04
26.00 13.02 -13.00 26.02
28.00 14.00 14.00 0.00
30.00 15.00 -15.00 30.00
32.00 16.00 -15.98 31.98
34.00 17.00 -16.96 33.96
35.80 18.00 -17.94 3504

The uncerainty of measurement was £ 0.11 inH,0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-olo-

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

Error
(inH.0)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.04
0.08
0.08
0.04
0.04
0.02
-28.00
0.0
-0.02
-0.04
0.14

onaslumuAu
a 1160341

Equipment : Aneroid Barometer
Manistaciurer: Barigo This i may nu!_be. D other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Tesling Services.
Serial No.: -
1D No.: UAE ANV, 013/2547

Condition As-Recaived: Lised liem

Received Date: 20 July 2022

Calibration Date: 22 July 2022

Reference: 2207-0584WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd.
Ambient Temperature: | 23 £ 2 ) °C

&1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Relative Humidity: (50 15 ) %

Atmospheric Pressure: 1010 mbar
Procedure used: The calibration was conducted by direct comparison method 1 Pressure M ing Instruments

Standard according o in-house calibration procedurs CP-P10, using " DKD-R -1 ; Calibration of Pressure
Gauges, Edition 03/2014 * as a guidelines.

Condition of this result of calibration
1.Reference standards instumentis -
Instrument Mode! Serial No. Ce No. Due Date
1) Standard Barometer DPl142 1422505046 MP-0076-22 02 May 2023
2.This instrument was installed in vertical orlentation 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 Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was In absclute pressure.
6.This instrument was used clean air as pressure media,
7.The certificate is valid only to the item callbrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained ati-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree
Issue Date ; 25 July 2022

Approved Signatory : .
| ] Phalinee Prabpaipal

[ ] Sura Suwannasri
Vﬁtmpol Panurach

enasluaIuAy
g 0293205




sult of calibration:- Without n
Increasing Pressure

Cert.No.: 22P2722
Page: 20f 2

Range ;: 720 mmHg to 780 mmHg

Scale Interval : 1 mmHg ( The Filth Estimate }

Applied Pressure (mmHg) | 71846 | 729.33 | 739.85 | 750,22

760.90 | 772.01 | 7B5.88

UUC* Indication (mmHg) T20.0 7300 740.0 750.0

760.0 Tro.0 780.0

Error {mmHg) 1.54 0.67 015 -0.22

-0.90 -2.01 -5.89

Decreasing Pressure

Applied Pressure (mmHg) | 78580 | 771.99 | 760:85 | 75017

739.890 | 729.57 | 718.62

UUC* Indication (mmHg) 780.0 770.0 760.0 750.0

740.0 730.0 7200

Error (mmHa) -5.80 -1.89 -0.85 017

0.10 0.43 138

The uncestainty of measurernent was + 0.24 mmHg
* UUC = Unit Under Calibration

The reported uncerainty of measuremant was based on a

by a coverage facler k=2, p ca of

i ly 85 %.

g a level of

~obo-

wNa1TluAIUAN
a 1118533

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5347 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGROK 10250
TEL. 0-2717-3000-24 FAX. 0-27 1959384

CALIBRATION 0006

Certificate No. : 23P1855
Page: 10of 2

Certificate of Calibration

Equipment : Anercid Baromater
Niangtaciure Barige This certificate may not be reproduced other than in full,
except with the prior wnitten approval of the head of
Model : - Corporate Services 3. Equipment Callbration and Testing Services
Serial No.:
ID No.: UAE ANV.122/2550

Condition As-Received: Used ltlem

Received Date: 26 May 2023
Calibration Date: 02 Juna 2023
Reference: 2305-08919WSC Submitted by: United Analyst and Enginsearing Consultant Cao. Ltd.

Ambient Temperature: (23 £ 2 ) °C

i 5 Sukhumvit Road
Relative Humidity: (60 %15 )% 81 Soi Udomsuk 41, Sukhumy !

Bangchak, Phrakhanang, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direst comparison method agalnst Pressure Measuring Instruments
Standard according to in-house calibration procedura CP-P10, using " DKD-R 6-1 | Calibration of Pressure
Gauges, Edition 0372014 " as a guldelines.

Condition of this result of calibration
1.Reference standards instruments ©
Instrument Model Serial No. Certificate No, Due Date
1) Standard Barometer DPiI142 1422505048 MP-00824-23 03 May 2024
2 This instrurnent was installed in vertical orientation and center of the dial was used as the refarence levei.
3.This resull of calibration was madea on raquestad at the point specified by customer.
4. This result of calibration instrurnent was in absolule pressura
5. This instrurment was used clean air as pressure media.
6. The certificate |s valid only to the item calibrated on date and place of calibration,
7 This Cartification Is traceabla 1o the International System of Unit maintained through;-

-National Institute of Metrology Thalland (NIMT)

Calibrated by :  Suksan Khankaaw Approved Signatory ;
Issue Date : 08 June 2023 Ii 1

[ ]Sura Suwannasn
L/]/Alfapnl Panurach

wnaslumun
e 0316955




Resuit of calibration:- Without adjustment

Functign:- Absolute Pressure Measurement

Inereasing Pressure

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa { Tha Filth Estimate )

Applied Pressure (hPaj 958.50 | 969.59 | 980.35 | 990.39 | 1001.01 | 1011.15 | 1020.94 | 1031.45
WUC® Indigation (hPa) 860.0 8970.0 280.0 9800 1000.0 | 1010.0 | 10200 | 1030.0
Error (hPa) 1.50 0.41 -0.35 -0.39 1.01 116 -0.94 -1.45
Decreasing Pressure

Applied Pressure (hPa) 1031 45| 102161 | 101216 100238 | 992 17 | 98220 | 7069 | 958.32
UUE™ Indication (hPa) 10300 | 10200 | 10100 | 1000.0 980.0 980.0 8700 8560.0
Error ihPa) -1.45 -1.61 -2.16 +2:38 217 -2.20 -0.68 0.68

The uncertainty of measurament was + 0.30 hPa
* UUC = Unit Under Calibration

The reported uncerainty of measurement was based on a standard uncerainty multiplied
by 8 coverage factor k = 2, providing a8 lavel of confidence of approximately 96 5

-ollo-

Cert.No.: 23P1856
Page: 2of 2

L h Ly

Equipment :
Manufacturer:
Model :

Serlal No.:

ID No.:

Condition As-Received:

Recelved Date;
Callbration Date:

Reference:

Ambient Temperatura:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i‘[ﬁ‘“—/ﬁ’g
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % /f'\“\ "y
farl

TEL. (-2717-3000-24 FAX. 0-2719-5484 NSC-TISLTIS1T028

CALIBRATION 0008

Certificate No. : 22H1588
Page: 1of 2

Certificate of Calibration

Dial Thermo-Hygrometer

This ifi may not be other than in full,

excapt with the prior written approval of the head of

= Corporate Services 3: Equipment Calibration and Testing Services.

Barigo

UAE ANV.132/2550
Used ltem
20 July 2022

22 July 2022
o 27 July 2022
2207-0588WSC

{28 £33 °C

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

(50 £ 20) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humidity:
Phrakhanong, Bangkok 10260

Calibration were conducled using in-house calibration procedure CP-HOZ according to comparison
with standard chilled mirror sensor for humidity measurament function and comparison with standard
temperature probe for tempaerature measurement function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Refarence standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime I 31863 19714 17 Sep 2022
2) Standard Humidity/Temperature Meter 400 10240757 TH-0125-21 13 Dec 2022

2.The certificate is valid only to the ltem calibrated on date end place of calibration.

3.This Certification is traceable to the International Systam of Unit maintainad at:-
-Mational Institute of Standards and Technology (NIST) . The United States of America
-National Institute of Metrology Thalland (NIMT)

Approved Signatory :
[n/} Chakrit Waewanjua

[ 1Pornthippa Tameyakul

Calibrated by :
Issue Date :

Somehal Dumwor
03 August 2022

[ 1Viporn Tantiyawutti

wNaEsluAIUAY
g 0293725




Cert. No.: 2241589

Page.: 2 of 2
Pesu't of Calibration:- Before Adjustment
Functian: Humidity measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
("c) (%R.H.) (%R.H.) (%R.H.) (%R.H.)
250 40.1 40 0.1 1.6
25.0 60.0 57 -3.0 1.8
25.0 80.0 T2 -8.0 2.0
Result of Calibration:- Aftar Adjustment
Function: Humidity measurement.
Reference Standard uuc* Uncertainty
. Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (t%R.H.)
25.0 401 41 0.9 1.6
25.0 60.0 60 0.0 1.8
25.0 80.0 T2 -8.0 2.0
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Standard vuct Uncertainty
Temperature Reading Error of Measurement
) (c) (¢c) (+°C)
20.00 20.0 0.00 0.72
25.04 250 -D.04 0.72
30.01 29.5 -0.51 072
35.04 34.0 -1.04 0.72
39.98 39.0 -D.g8 0.vz2

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 85%.

-o0o-

wnaTluAIUAU
al11139771

s,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) iﬁl\a‘m—/ﬁ‘:

CORPORATE RVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2 iy

5344 PATTANAKARN ROAL SO0 18, SUANLUANG, SUANLUANG, BANGKOK 10250 -"r/, ——
TEL. 0:-2717-3000-24 FAX. 0-2719-64%4 R

CALIBRATION 0008

Certificate of Calibration C“"‘““‘:Z‘;f Sy

Equipment : Dial Therma-Hygrometar
Manufacturer: Barigo This certificate may not be reproduced ather than in full,
) i except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Galibration and Testing Services.
Serial No.: -
1D No.: UAE ANV, 130/2550

Condition As-Received: Used ltem

Received Date: 26 May 2023
Calibration Date: 30 May 2023
10 06 Jung 2023
Reference: 2305-0819WSC Submitted by: United Analyst and Engineering Consuftant Co., Lid,
Ambient Temperature: [ 23 * 3 ) °C
81 Soi Udomsuk 41, Sukhumylt Road,
Relative Humidity: (50 % 20 ) % e
Bangchak, Phrakhanong, Bangkok 10260
Procedure used: Calibration were conducted using in-house calibration procedure CP-HO2 according lo comparison

with standard chilled mirrar sensor for humidity measuremant functien and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber,

Condition of this result of calibration

1 Refarence standards instrumants -

Instrument Model Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Menitor 5112 2360185 20703 D2 Aug 2023
2) Handheld Themmomater With Sensor 1523 3240076 231305 15 Mar 2024

2.The certificate is valid anly to the item calibrated on date and place of callbration,

3.This Carification is iraceable to the International System of Unit maintained through:-
-Mational Institute of Standards and Technology (NIST) , The United States of America
-Technology Promation Association (Thailand-Japan), NSGC-ONSC Accredited No, Calibration D008

Calibrated by : Somchai Dumwor Approved Signatory :
Issue Date : 07 June 2023 [J 1 Chakrit Waswwanjua

[ ]Pornthippa Tameyakul
| ]Viporn Taniiyawuttl

wenaslumaun
g 0316274




Result of Calibration:-
Funection:

Reference

Temperature

('c)
25.0
25.0
25.0

Result of Calibration:-
Function:

Reference

Temperature

c)
25.0
25.0
25.0

Result of Calibration:-
Function:

Before Adjustment
Humidity Measurement

Standard uuc

Hurmnidity Reading Error

(96RH.) (%R.H.) (%R.H.)
401 48 7.8
60.0 i%} an
80.0 76 -4.0

After Adjustment
Humidity Measuremen!

Standard uuc*
Humidity Reading Error
(%WR.H.) {%RH.) (FR.H.)
401 44 a9
600 60 0.0
80.0 75 -5.0

Withoul Adjustment
Temperature Measurement

Standard uuc*
Temperature Reading Error
rc) (‘o) e
18.987 200 0.013
20.016 30.0 -0.016
39,944 30.5 -0.444

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 85%.

-o000-

Cert. No.: 23H1200
Page.: 2 of 2

Uncertainty
of Measurement
(+%R.H.)
1.6
1T
18

Uncertainty
of Measurement
(x%RH.)
1.6
1.7
1.8

Uncertainty
of Measurement
(#c)
0.72
0.72
0.72
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Aceredited
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CALIBRATION LABORATORY CO.,LTD.

2/10-11.94, 55 Spoi Praser Manukit 20 Yask 4, Prasert Manukit Rel Ladphrao, Bangkaok 10230

Tel. 02-578-03563-0 Fax: 02-578-2672  www.oaklsboratory.com  E-mallsalifical-laboraiory.com

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE z VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE - T21A2501/721A2901
SERIAL NO. 3 UM12888/UMIZEEE
CLID. NO. E 251900037

JOB CONTROL NO. 230228022492

CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
81 SO1 UDOMSUK 41, SUKHUMVYIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 28 February 2023 DATE OF ISSUED ; 02 March 2023

Report of calibration sercening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
02 March 2023

This Calibration Certificate d ts the hiliry to national Aards, which realize the units of measurement sccording to

the International System of Units { 51)

Certificate No. Q23022492
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Prased Manukil 20 Yask 4, Praserd Manukll Rd. Ladphrao, Bangkok 10230

Haboratary com

Tel. D2-678-0363-4 Fax: 02-578-2672  www.caklabors

am- Emalsaled

CLC

Aecredited
IBOARC 17025

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL / TYPE g T21A2501/721A2901
SERIAL NO. : UM12888/UM12888

DATE OF CALIBRATION 01 March 2023

ENVIRONMENT CONDITIONS :

23t 2°c (551 15) %RH

Temperature : Relative Humidity :

PROCEDURE USED :
This instrurment was calibrated under procedure No, CLC-CPEE-08 based on IS0 16063-21 as calibration guideline.
The ealibration was performed by using Digital Multimeter, Universal Counter, Accelerometer and Measuring

Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

|. Digital Multimeter, Wavetek Model 1281 S/N. 29320,

2. Universal Counter, HP Model 5315A S/N. 2448A13042,

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 8/N. 397018, 2434988,

TRACEABILITY :

1. The are tr hieto I jonal System of Units (S1), through Acronautical Radio of Thailand Lid.

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

2, The are traceable to | ional System of Units (1), through Aeronautical Radio of Thailand Lid.

Certificate No. 07-0075/22, Due Date 27 July 2023,
3. The are traceable to 1 ional System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No, AV-0009-22, Due Date 22 June 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 .

1t has been evaluated sccording to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23022492

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CoO.,LTD.

2110-11,14, 55 Sol Prasert Manukit 22 Yaek 4. Pmsen Manuklt Rd, Ladphras, Bangkok 10230

Tel. 02-578-0353-4 Fao N3578-2672 Wiy ey torm  Eomailzale@eal-kboratony com

CLC

Acoredited
HO/IEC LYoas

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjust t( )adj nt
CALIBRATION DATA

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uneertainty
(g) ( frequency ) - (g) (g) (g) +( % of rdg. )
0.3 50 Hz 0.300 0298 +0.002 1.9
o4 50 Hz 0.400 0,396 +0.004 1.9
0.3 50 Hz puak 0.500 0.493 +0.007 13
0.6 50 Hz 0.600 0.591 009 1.3
07 50 Mz 0.700 0.690 +0.010 13
0.3 100 Hz 0300 0.299 0,001 1.9
0.4 100 Hz 0400 0.398 -+0.002 19
0.5 100 Hz peak 0.300 0,457 +0.003 13
0.6 100 Hz 0600 0,595 +0.005 1.3
0.7 100 Hz 0.700 0.693 +0.007 1.3
2. VELOCITY RESULT
Test point ? S5TD Reading | DUC Reading Correction Uncertainty
( mmis ) ( frequency ) Mo { mmfs ) ( mmis ) ( mm/s ) 3 (% ofrdg. )
3 50 Hz 3.000 3.011 -0.011 1.8
4 50 Hz 4.000 4017 -0.017 1.8
5 50 Hz peak 5.000 5021 -0.021 1.8
6 50 Hz 6.000 6.023 -0.023 1.8
7 50 He 7.000 7.029 0,029 1.8
3 100 Hz 3.000 1.016 -0.016 1.8
Ll 100 Hz 4.000 4.019 -0.019 1.8
5 100 Hz peak 5.000 5.023 =0.,023 1.8
4] 100 Hz 6.000 6.027 -0.027 1.8
7 100 Hz 7.000 7.030 -0.030 1.8
Certificate No. Q23022492
F3-011-04/01-12 page3of 4

v [EEEE]
wnaslum 13 H

@clecalibration




CALIBRATION LABORATORY CO.,LTD.

2/10-11, 44, 55 5ol Prasert Manukit 20 Yaek 4, Praseri Manukit Rd,, Ladphran, Bangkek 10230

Teb 02-578-0353-4 Fax: 02-578-2672  wwweaklaporalory.com  E-madsaieificat

CLC

Accredited
mosre 1Toun

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty

{ mm ) { frequency ) - { mm ) { mm ) (mm ) =+ (% of rdg. )
*0.03 50 Hz 0.030 0.030 0.000 2.1
“0.04 50 Ha 0,040 0,040 0.000 1.3
*0.05 50 Hz peak (1030 0,050 0.000 L
*0.06 50 Hz 0.000 0.059 +0.001 1.3
*0.07 50 Hz 0.070 0.069 +0.001 12
0.03 100 He 0.030 0,030 0.000 21
.04 100 Hz 0.040 0.040 0.000 L7
0.05 100 Hz peak 0.050 0.050 0000 1.5
006 100 Hz 0,060 0.059 -+0.001 1.3
007 100 Hz 0.070 0.069 +0.001 1.2

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

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

This report is valid for the above stated instrument/s only.

### End of Certilicate ###

Certificate No. Q23022492

F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110-11,%4,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukit Ri.. Ladphran, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-3672  www.cal-ahoratory com  E-mallsa al-taboralary com

CLC

Accredited
180 /TEC 17088

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL / TYPE T21A2501/721 A2901
SERIAL NO. UM 13368/LIM13368
CLID. NO. 5 251900391

JOB CONTROL NO. : 230211015868

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
81 S01 UDOMSUK 41, SUKHUMVIT ROAD,

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

Report of calibration screening must not be taken D part, Exeept enmplete, Withaut the spproval of the Calibration Laboratory Co., Led,

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

i

Approved By : Mongkol Yotsoontorn

Authorized Signatory
14 February 2023

“This Calibration Certificate documents the fraceahility to national stundards, which realize the units of messurement according 1o

e International System of Units { S1)

Certificate No. Q23015868
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CALIBRATION LABORATORY CO.,LTD.

2116-11,14, 55 Sai Prasert Manukit 29 Yaek 4. Prasert Marukit Rel.. Ladphras

Bangkok 10230
Tal. N2-578-0363-4 Fax D2-578-2672  www.ea-aboratory.com  E-mallsaiefical-laborsiony.com

CLC

Aseredited
IROARG 17028

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL /! TYPE ¢ 721A2501/721 A2901
SERIAL NO. ¥ UM13368/UM13368
DATE OF CALIBRATION 3 13 February 2023

ENVIRONMENT CONDITIONS :

(23t 2% (55 15) %RH

Temperature : Relative Humidity :

PROCEDURE USED :
This instrument was calibrated under procedure No, CLC-CPEE-08 based on 150 16063-21 as calibration guideline.

The ealibration was performed by using Digital Multimeter, High Resulution Programmable Timer/Counter,

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

REFERENCE STANDARD USED :
1. Digital Multimeter, Waverek Model 1281 8/N. 29320,
2. High Resolution Programmable Timer/Counter, Philips Model PMBGS0B S/N, SMAOTLOL.

3. Acceleromieter with Measuring Amplifier, Bruel & Kjacr Model 8305, 2525 S/N. 307018, 2434988,

TRACEABILITY :

|. The measuremints uie teaceable 1o International System of Units (S1), through Aeronsutical Radio of Thailand Lid.
Certificate No, 05-0207/21, Duc Date 31 May 2023,

2. The messuremeénts are traceable to International System of Units (1), through Acronauiical Radio of Thailand Lid.
Certificate No, 07-0001/22 , Due Dute 22 February 2023,

3. The measurements are traceable to International System of Units (SH, through National Institute of Meteology (Thailand)

Certificate No. AV=-0009-22, Due Date 22 June 2023,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of menasurement nultiplied
by the coverage factor &= 2,00 whigh for u normal distribution corresponds 10 a coverdge probability of approximately 95 %.

It has heen evaluated according to the “Evaluation of the Uncertaimy of Measuramen! in Calibration (EA-4/02 M;2022)"

Certificate No. Q23015868

F3-011-04/01-12 page 2 of 4
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2/10-11,14,55 Saoi Prasert Manukit 25 Yaek 4, Prasart Manukit
Tal. 02-578-0353-4 Fax: D2-578-2872  www.cal-labaratory. com

CLC

Aceredited
IRO/EC 17a2A

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test paint STD Reading | DUC Reading Correction Uneertainty
(g) { frequency ) i (e) (el (g) + (% of rdg. )
0.3 50 Hz 0.300 0302 -0,002 1.9
0.4 50 He 400 0404 ~0.004 1.9
B:5 50 Hz peak 0.500 506 -0.006 13
0.6 50 Hae 0,60 0,608 -0.008 13
0.7 50 H=z 0,700 0710 =0.010 1.2
0.3 100 Hz 0.300 0.303 -0.003 1.9
0.4 100 Hz 0,400 0405 0005 1.9
0.3 100 1z peak 0.500 0.507 -0.007 1.3
0.6 100 Hz 0.600 0.609 -0.009 L
0.7 100 Hz 0.700 0710 -0.010 1.3
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
{ mmis ) { frequency ) o [ s b { mmis ) { mmvs ) + (% of rdg. )
3 50 He 3,000 3.022 -0.022 (1
4 50 Hz 4.000 4,033 (1,033 LB
5 50 He peak 5,000 5043 -0,043 1.8
(5] 50 Hz 6.000 6051 -0.051 1.8
7 50 He 7.000 7.067 -0.067 1.8
E 100 Hz 3.000 3.023 =0.023 1.8
4 100 Hz 4.000 4.031 -0.031 1.8
5 100 Hz peak F.000 5.043 -0.043 L8
[ 100 Hz 6.000 6,051 -0.051 1.8
T 100 Hz 7.000 7.063 -0.063 1.8
Certificate No. Q23015868
F3-01 1-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO. LTD.

2H10-11,14,55 Soi Prasaert Manukit 28 Yaok 4. Prasen Manukil Rd., Ladphrao, Bangkok 102303
Tel. N2-578-0353-4 Fax: 02-57R-2672  www.caklahoratory com  Eemail

aliry com

CLC
Accredited
IHO/AEC 1Tous

CALIBRATION DATA
3. DISPLACEMENT RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
{mm ) { frequency ) e { mm ) (mm) {mm ) T (% ofrdg )
*0.03 50 Hz Q.030 (L0300 0.000 211
*0.04 50 T 0.040 0.040 0.000 L7
#0.05 50 Hz penk 0.050 0.050 0.000 1.5
*0.06 50 Hz 0.060 0.060 0.000 1.3
007 50 Hz 0.070 0.071 -0.001 1.4
003 106 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 10 ;
0.05 100 Hz penk 0.050 0.050 0000 1.5
(.06 100 Hz 0.060 0.061 =0.001 1.3
0.07 100 Hz 0.070 0.07] 0,001 1.2

Note. * means Calibrations marked * Not ANAB Acecredited " in this Certiffeate have been included for completencss,

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

This report is valid for the above stated instrument/s only.

### End of Certificate ##¢

Certificate No. Q23015868
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CALIBRATION LABORATORY CO.LTD.

2110-11,14,55 Saj Prasert Manukil 28 Yaek 4, Prasert Manukit Rd,, Ladphraa, Bangkok 10230

Tal. 02:678-0353:4 Fax: 02:578-2672  www.cablsboratory.com  E-mailsalefica-labaratory oom

CLC

Acormdibed
O TEE 1 FORE

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER INSTANTEL

MODEL / TYPE 3 721A2501/721A2901
SERIAL NO. UM12395/UM12395
CLID, NO. 251801350

JOB CONTROL NO. i 230228022495

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SO1 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 28 February 2023 DATE OF ISSUED : 02 March 2023

Report of calibration sereening must not be taken in part. Except complete, Witheut the approval of the Calibration Laboratory Co., Ld.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Mongkol Yotsoontom

Approved By :
Authorized Signatory
02 March 2023

This Calil Certificate o ional standards, which reallze the units of measurement according to

the ir rility 1o

the International System of Units (S1)

Certificate No, Q23022495
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14_55 Sol Prasort Manuklt 28 Yaek 4, Prasert Manukit Rid . Ladphrao, Sangkok 10230

Tol 02-578:0353-4 Fax: 02-578-2672  www.oaHaboratarycom  E-maitsale@ical-laboralory.odm

CLC

Aceredited
RO | 7oan

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER H INSTANTEL
MODEL / TYPE T21A2501/721A2901
SERIAL NO. LM12395/LIM 12395

DATE OF CALIBRATION 4 01 March 2023

ENVIRONMENT CONDITIONS :

Temperature : (23t 2% Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on IS0 16063-21 as calibration guideling.
The ealibration was performed by using Digital Multimeter, Universal Counter, Accelerometer and Measuring

Amplifier which maintained by the Calibration Laboratory Co., Ltd,

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S§/N. 29320,

2. Universal Counter, HP Model 3315A 8/N, 2448A13042.

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

TRACEABILITY :

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

2. The measurcments arc traceable to International System of Units (S1), through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0075/22, Due Date 27 July 2023,

1 System of Units (S1), through National Institute of Metrology { Thailand)

3. The are i le to Inter

Certificate No, AV-0009-22, Due Date 22 June 2023,

UNCERTAINTY

The reported expanded uncertainty of measurement is stated as the siandard uncertainty of measurement multiplied
by the coverage factor &= 2,00 which for a normal distribution correspoends to a coverage probability of approximately 95 %,

1t has been evaluated according to the "Evaluation of the Uncerminty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23022405
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CALIBRATION LABORATORY CO.,LTD.

210-11 14,55 Sol Pragert Manukit 28 Yaek 4, Praser Manukil Rd,, Ladphrao. Bangkok 10230

Tol, 02-578-0353-4 Fax: 02-578-2672  www.caklzboraiorny.com  E-maitsatsficababosatory.com

CLC

Accredited
BOANC | Toan

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

) adjustment

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uneertainty
Meode
(g) { frequency ) (g) (g) (g) (% of rdg. )
0,3 50 Hz 0.300 0.300 0.000 1.9
0.4 50 Hz 0.400 0401 -0.001 1.9
0.5 50 Hz peak 0.500 0.501 -0.001 L3
LX) 50 Hz 0600 0.602 ~0.002 13
0.7 50 Hz 0.700 0,703 -0.003 1.3
0.3 100 Hz 0.300 0,299 #0.001 1.9
0.4 100 Hz 0400 0,400 0.000 1.9
0.5 100 Hz peak 0.500 0.502 0002 13
0.6 100 Hz 0.600 0.604 0004 1.3
0.7 100 Hz 0.700 0.706 -0.006 1.3
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
{ mmis ) ( frequency ) — {mm/s ) (mmis ) ( mmis ) + (% ofrdg. )
3 S0 Hz 3.000 3.014 ~0.014 1.8
4 50 He 4.000 4018 ~0.018 1.8
5 50 Hz peak 5.000 5.023 -0.023 1.8
3 50 Hz 6,000 6.027 -0.027 1.8
b 50 Hz 7.000 7.031 -0.031 1.8
3 100 Hz 3.000 3.010 -0.010 1.8
4 100 Nz 4.000 4013 -0.013 1.8
5 100 Hz peak 5.000 5,023 -0.023 1.8
6 100 Hz 6.000 6.034 -0.034 1.8
7 100 Hz 7.000 T.041 ~(L041 1.8

Certificate No. Q23022495
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14.55 Sod Prasart Manukit 28 Yaek 4, Prasert Manukit Rd . Ladphrag, Bangkok 10230

INMNOVATIVE INSTRUMENT OO LTD. HEAD OFFICE

AN Nntimal Fafizs Bnaed
ACCRED|ITED

TAR MO0 |3, SO SUNTINAKORN 1) TAMBON BANG KAFD,

il Bl Buswiue $1he

Tel. 02-578:0353-4 Fax: 02-578-2672  www caldaboratory.com ical-laboralony.com AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND RS
CLC TEL: (B60-21 16-5860- | FAX: (8610-2116-7140 b Bt
s Pugmt ot
Certificate of Calibration
CALIBRATION DATA
Customer
3. DISPLACEMENT RESULT
- Name I UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-371
Test point 5 i E i “orrect] :
est poin n_— STD Reading | DUC Reading Correction Uncertainty GO, 3 Request No ; Req-2022-0839
ﬁ— o o o : o _
— ) ) e Somnd _ Lan{ Sestig) Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak,
*0.03 50 Hz 0.030 (030 0.000 .l
Prakanong, Bangkok 10260
*0.04 50 Haz (.040 (L0400 0.000 L7
Unit Under Calibration Details
.05 50 Hz peak 0.050 0.050 0.000 1.5
Measurement item : Acoustic Calibrator Class : 2
*0.06 50 Ha 0.060 0.060 0.000 1.3
Munufacturer : LASON DAVIS Range : 94, 114dB / 1000 Hz
*0.07 50 Hz 0.070 0071 -0.001 1.2
Muodel : CAL 150 Intrument Status :  Usced
0.03 100 Hz 0.030 0.030 0.000 21 )
Serial Number : H458
0.04 100 Hz 0.040 0.040 0.000 L3 o . UAE.EFM.056/2564
(.05 100 Hz peak 0.050 0.050 D000 L5
0.06 100 Hz 0.060 0.061 _0.001 3 Calibration Environment and Details
‘Temperature :(2342°C)
0.07 100 Hz 0.070 0.071 -0.001 1.2
ibrati : ; Humidity : {50+ 20 %RH )
Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.
Barometric Pressure : (1013 =10.0 hPa )
The Scope of Aceredited ANAB Certificate No. ACDM-2814 Version 008 Fage | of 58
Received Date + 10 May 2022
Calibration Date : 8 Junc 2022

Location of Calibration : LAB | Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

This report is valid for the above stated instrument/s only.
Reference Standard Maodel Serial Number Traceable Due Calibration
Sound Calibrator SV 3s5A 58079 EEI 31 May 2023
THD Multimeter 2015 1047765 NIMT 2 February 2023
Traceability : This certificate providoes traceability of o gnized national fard, and to the

realization of the international System of Units (SI).

Note

#iH End of Certificate ### The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.
Calibrated By : Approved By :
Mr. Noppadon  Luangart Mr. Pacit Mathavomn
ice Cal ion Engi Calibration Engi S isor
Certificate No, Q23022495 Service Calibration Engineer ibration Engincer Supervi
Issue Date : 8 June 2022

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

INNOVATIVE INSTRUMENT CO. LTD, HEAD OFFICE

T MO 13500 SUNTINAKORN 11 TAMBON BANG KAED,

|

G BT Bus s $he

"HIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: (6621 16-5860-1 FAX: (66X-2116-TI40

Pagedofl

Certificate No ; 22-ACT-371
Request No ; Reg-2022-0839

Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance lmit
(dB) Measured Error Measured Error {+dR) Class 2 ( £ dB)

94 dB / 1000 Hz 93.86 -0.14 = = 0.11 (.40

114 dB / 1000 Hz 113,92 -0.08 * - 011 0.40

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (£ %) Class 2 ( + %)
94 dB / 1000 Hz 1000.00 0.00 * 5 .10 ET
114 dB /7 1000 Hz 100,00 0.00 - = .10 1.7

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

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance Hmit
(Hz) Measured (%) Measured (%) { £ %) Class 2 ( &%)
94 dB / 1000 He 0.02 = 0.40 3.0
114 dB / 1000 Hz 0.23 = 040 3.0
Note :
= Aceeplance limit was IECS0942:201 7 Class |
= The ealibeation results exclude the enfibralor pressure correction
- The calibratkon results exclude the mistophons valume correstion
End of Calibration

L}
The resules redsted oaly b the fiern calibrated. The centifieate shall not be reprodiced excepl in fll, without wristen um\téﬁm‘i
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Certificate of Calibration
Customer
Name 1 UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 23-ACT-056
CO.LTD. Request No : Req-2023-0788
Address * 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Prakanong, Bangkok 10260
Unit Under Calibration Details
Measurement itermn : Acoustic Calibrator Class : &
Manufacturer : LARSON DAVIS Range : 94, 114.dB / 1000 Hz
Maodel : CALI50 Intrument Status ©  Used
Serial Number ; GOYS
] : UAE.EFM. 1402565
Calibration Environment and Details
Temperature {2342 °C)
Humidity (50 =20 %RH )
Barometric Pressure ({1013 £10.0 hPa )
Received Date 3 17 April 2023
Calibration Date ;20 April 2023
Location of Calibration : LAB | Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on [EC 60942:2017 Eleciroacoustics - Sound calibrators
Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2023
THD Multimeter 2015 1047765 NIMT 31 January 2024
Traccability + This certificate providoes traceahility of to recognized national dard, and to the
realization of the international System of Units (S1),
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of
confidence approximately 95 %.
Calibrated By : - Approved By : -
Mr. Noppadon Luangart Mr. Pacit Mathavarn

Service Calibration Engineer Calibration Enginecer Supervisor

Issue Date @ 20 April 2023

T resulis nelated oudy w0 the ivem culibrmisd. The geni fease sball non be reproduced except m L seithow weinen approvil of the lnnovative instrument Co Ll
FM-?&SMM’BW
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TEL: (600021 165560 | FAN: 16610-21 167140 ACzag o TEL: (66)0-21 1 6-5860-1 FAX: (6610-21 16-T140 a0t el

i it Page : 1/6,

Certificate No : 23-ACT-056

Request No ; Reg-2023-0788 Certificate of Calibration

Sound pressure level Calibration Results : Without Adjustment Customen
S : ™ ¢ UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No : 22-ACT-034
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit i = ARSI
Adidress 2 81 Soi Udomsuk 41, Sukhumvit Read, Bangehuk, Prakanong, Bangkok Request No ¢ Reg-2022-(092
(dB) Measured Error Measared Error (+dB) Class 2 (£ dB)
10260
94 dB / 1000 H= 93.86 -0.14 B - 013 0.40
114 dB / 1000 Hz 113.96 -0.04 = - 013 0.40 Usit Under Calibration Details
Mensurement fiem : ¢ Sound Level Meter Microphone Class: 2
g i i el Manufacturer : LARSON DAVIS Microphone Model ; 375404
quency of So pre ©l
Modet : LxT2 Microphone 5N @ 3129361
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
Serial Number r 0005394 Preamplitier Model = PRMLxT2C
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (% %) Cluss 2 ( & %)
m + UAE EFM.031/2564 Preamplifier 8/N @ 073810
94 dB / 1000 Hz HO00.00 0.00 = - 0.01 L7 :
Resolution 1 061 dB Intrument Status @ Used
114 dB /1000 Hz 1000.00 0,00 = = 0.01 1.7 Calibrarion Environment and Deralls
Temperuture = o o B
Total Harmonic Distortion plus Noise of Sound pressure level (THDHN %) Humid ity © S0%RH £ 20 %RH
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit Baromeiric Pressure ! 1013 hPa == 10hPa
(Hz) Measured (%) Measured (%) (% %) Class 2( = %) Reccived Dt 14 Janwiry 2022
94 dB / 1000 Hz 0.27 _ 0.40 3.0 Calibrated Date o 21 January 2022
114 dB / 1000 Hz 0.33 ~ 0.40 3.0 Calibratiom Procedure < In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroncoustics - Sound level meters- Part 3: Periodic tests
Locativn of Calibration = Lab Acoustic
Reference Standard
Note :
Instrument Brand Model SN, Liwe calibration Travehility
- Accepisnes limit was TECA0947-2017 Claws 1 5
Standzrd Microphane GRAS HIAN 188273 15 September 2002 GRAS
~ The callbrantlon results enclude the calibitor ressere chrmention Multifrequeney Calibrator Quest Quest-cal EFADO0234 14 June 2022 TSI
- The calibratlon results exchade the microphone volume comection Audio Generator Svantek Syvandl| 131 18 Octoher 2022 WE Electric
End of Calibration Note

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

Calibrated By : - Approved By :

Mr, Noppadon Lugngart Mu. Pecit Mathavorn
Calibration Cificer Calibration Engineer Superyisor
Issue Diate ¢ 21 January 2122

Thig resuhs refated ooy w e vem calibrated, The cendticans shall wor be reproduced excepe o Al withous wrines sppeoval of the lusevarive lissumen Ca. Lo
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Page :2/6
Certificate No 22-ACT-034
Request No Rieq-2022-0092
1. Indication at the calibration check frequency
ULC Serting Mominal Before Adjust Adjust Acceptance
NCERTAINTY
FAST /A /37139 Level vuc ERR uuc ERR Limit
Calibrator Setting (aB) (dB) (dBE) (dB) (dH) { £dB) ( =dB)
1000 Hz 1 14.00 dR IEED 1139 DS 1139 0.05 0.20 0.3
Note Absolute sensitivity was established by thi use of Seund Calibrator Brand SVANTER. Model 5V 354, SN.38079
2. Self-generated noise, Microphaone installed
UUC Setting
— Measured | UNCERTAINTY
FAST /37-139
UUC Weighting ) (£dB)
A 7% 0.t
3. self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
UNCERTAINTY
FAST /37-130
ULC Weighting (dB) (+dh)
A 27.5 0.10
« 27.0 .10
Z 38 010
4. Acoustic signal test of freguency weightings (Without Windscreen)
Devintion from various Frequency Acceptance
ULC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 37-132 A e Z
+dB +dB
STD Setting (L] (dB) (di) f2d8) NsHB)
125 Hz 0 o1 0.0 0.50 2.0
10600 Hz 0.0 0.0 0.0 0,60 (8]
4000 Hz 0.2 03 0.2 060 10
£000 Hz 0.3 -0.3 -0.3 0.70 50

L}
The results reloted only 1o the item ealibrated. The cerificate shall not be eprodosed exiept in full. withour weites ﬂﬁﬁamm
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Certificate No

Reguest Na

5. Electrical signal test of frequency weightings, Weighting netwaork respane with relative to 1 kHz

UUC Setting Deviatlon from various Frequency Acciplance
UNCERTAINTY
FAST /37-139 Welghting Respone enrve
STD Setting A (dis) C(dB) Z (dB) i+ dB)
63 Hz -02 =ikl 0.0
125 He =0.1 0o 0.0 L5
350 He =01 Ll 0.0 -]
500 Hz =01 0.0 0.0 1.5
1000 He 0.1 0.0 0.0 02 ]
(KM Hz oo o0 0.0 20
4000 He oo 0.0 0.0 i)
BOB He 1 =01 [1X4] 5
1600 Hz | .l +5, ~INF.
6. Frequency and time weightings at 1kHz
ULIC Setting STD Maensured Acceptance
UNCERTAINTY
FAST /1 37-132 REF v ERR Limit
UUC Weighting (dB} (dH) (dB) (£ dB) (+dB)
A 114.00 140 0.0 02
C 114,00 1140 L [ 3 0z
z 114,00 (REXY o0 0.2
ULC Setting STD Mensured Acceptance
37-13944A REF uc ERR SHURERAIITY Limit
UL Time Respone (dBy (dB) (i) (+dB) (£ dB)
Fast | 14.00 140 b 0.1
Slow | 14,00 114.0 oo 0.z 0.1
Leg 1 14.00 1140 0.0 0.1

L}
The resaills related anly w the item cafibmted. The eenileme shill nol be reprodiced except in fll, withaut wristen \mtaﬁam S
PR 'ﬂl 1 7 ™3
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Certificate Mo

Request Mo
7. Long Term Stability
UUC Setting Measured Aceepiance
UNCERTAINTY
FAST /A /37 uuc Limit
STD Setting (dB) { £ dB) (£ dB)
Initind 1140
Final 114.0
Deviated 0.0

8. Level linearity on the reference level range

22-ACT-034

Req-2022-01092

UUC Setting Antlcipated Deviation Acceptunce
UNCERTAINTY
FAST /A /37-139 REF ouc ERR Limit
STDdB (dB) (dB) (dB) (£ dB) { £dB)

139.00 139 30 [th] L
134,00 134 134.0 LR} Ll
128,00 129 129.0 a0 (R}
124.00 124 1240 ] 11
119,00 18 11940 [iE1] 11
114,00 1id 1140 oo 1.1
108,061 106 W0 al 11
104,00 (E158 1040 oo 14
99,00 G4 9.0 an 11
94,00 94 939 -0,1 11
B9 BY BES =01 L1
a4.00 B4 219 =0.1 il

T9.00 ™ 79 =0.1

7400 74 739 0.1 11
69,00 69 5.0 0 H]
A4.00 4 6539 0.l L1
59.00 59 59.0 @n Ll
£4.00 54 540 o0 11
49.00 a8 450 o0 0B
44,00 44 4. ol Ll
19.00 39 393 (5] L1
3800 38 383 03 L
anm ki) 375 [LX] (A

L}
The results relaied anly 1o the item calibrted. The cenificate shall ol be reproduced exeept in full. without writen |pwrﬁﬁcﬂﬁ%\ﬁnul
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Page 1 5/6

Certificate No

22-ACT-034

Reguest No Req-2022-0092
49, Level linearity including the level range control
UL Setting STD Messured Acceptance
UNCERTAINTY
FAST A REF vuc ERR Limit
UUC Range (dB) (dB) (dR) (= dB) [ 1:1]
428 43.0 02 {5 )
IT-139 0.3
114 114.0 0.0 14
10. Tone burst response
UUC Setting 5TD Anticipated Measured Acceptance
UNCERTAINTY
A 374139 Toneburst TRl uuc ERR Limit
ULIC Time Respone {ms) {dB) (dB) (dB} { £ dB) {=dB)
200 1350 135.0 LLNH] |
Fust - 1140 17 0.3 +10, 25
0:2% 109.0 1088 0.2 A
200 1286 1285 0.1 1
Slow 03
2 109.0 1084 0.1 1.0, -5.0
200 129.0 129.0 0.0 |
SEL 2 109.0 109.1 =01 i 2N
0.25 100.0 100.0 0.0 + 1A =50
11. Peak C Sound level
UUC Setting A M d Acceptance
UNCERTAINTY
FAST /1 C/95-142 REF uuc ERR Limit
ST Sentlng (i) (dB) (dB} (£ dB) | =dB)
Complete cycle 1374 1368 (.60 30
Positive half ¢cycle 1364 136.1 -0.30 0z 20
Megative half oycle 1364 1362 -0.20 20

L}
The results related only 1o the frem colil A, The certi Geate <hall noe be | exeepl i full, withoiut wistten g 6ﬁaﬁ%ﬁ
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Certificate No 22-ACT-034

Request Mo Reg-2022-0092
12, Overload indication
VUL Setting Measured Acceplance
FAST. | A/ 37-139 uvuc ) Limit
STD Setting (dB) (£aB) {=dB)
Possitive one-half cycle 141,7
Negutive one-half cyele 1418
[reviated =01

13. High Level Stability

ULUC Setting Mensured Acceplance
FAST I A7 37-139 uuc Limit
STD Setting (dR) { £ dB} {=dB)
Liirial 1380
Final 138.0
Deviated 0o

End of Certificate

L}
The resuibis related only 1o the item calibmied. The certificate shall not be reproduced except in full, witheut written W‘tﬁlﬁaﬁm mit Lo |
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Certificate of Calibration

Costomer
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 22-ACT-247
Address Bl Soi Udomsuk 41. Sukhumvit Road, Bangehak, Prakanong, Bangkok Request No @ Reg-2022-0627

10260

Umit Under Calibration Details

Measurement item : + Sound Level Meter Microphane Ulass © 2

Munulacturer ; LARSON DAVIS Micraphons Model @ 375404
Muodel + LxT2 Microphone SN @ 3293

Serfal Number : DO0SI0S Preamiplifier Model : PRMEXT2C
18] + VAEEFM.0322564 Preamplifier S/N: 073797
Resalution ¢ ol dB Intrument Status © Llsed

Calibratlon Environment and Detalls
Temperature PN EIC

Huumidivy

50 %RH 20 %RH
Barometric Pressure 1013 hPa = 10 hPa

Received Date :+ 23 March 2022

Calibrated Date + 1 April 2022
Calibration Procedun: ¢ In-house method CP-SLM-01 based on TEC 61672-3 © 2013 Electroacou: Sound level meters - Part 3: Periodic tesis
Locathon of Calibration + Lab Acoustic

Reference Standard

Imstrumient Brand Model SN Due calibration Tracebility
Standard Microphons GRAS 40AN IRR273 15 September 2022 GRAS
Multifrequency Calibrator sy Crisesit-cal EFAN0Z34 14 June 2022 TSl
Audio Generator Svantek Svandih 131 18 Octwber 2022 WE Electric

Note

The reporied uncertainty Is based on standard uncertamnty multiplied by the Covernge Factor & = 2. providing o level of confidence approximaiely 935 %s

Calibrated By :

Mr. Noppadon Lunngan

Approved By :

Mr. Pacit Mathavom
Calibrution Officer Calibsation Engineer Supervisor

Issme Date : | April 2022

L}
The resulrs refated only o the iem calibeated. The certificans shall nit be reproduced except in Sl withioo writsen nuprut haﬁ% ﬁ
s ):n .qu s 0100019




INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT CO_ LTD, HEAD OFFICE INNOWVATIVE INSTRUMENT OO, LTD. HEAD OFFICE
TR0 AOO 13, SO SUNTINAKORN || TAMBON BANG KAEO IMMTVeINZWE = 71360 MO 15, S01SUNTINAKORN 11 TAMBON BANG KAEQ, a2 bu
AMPHOF BANG PHLT SAMIUTT PRAKAN PROVINCE 10540 THATL AND BL e A e e AMPHEOE BANG PHLISAMUT PRAKAN PROVINGE 10540 THATL AND e i =
TEL: (66)0-21 16-5860-1 FAX: (66M-21 16714 AL AT VEL: 166102 1 16-3860-1 FAN: (660-2 1 16-T140 Beaciah' o) 7 bl
Poge 1 276 Page :3/6
Certificate No @ 22-ACT-247 Cenificate No : 22-ACT-247
Request Mo Req-2022-0627 Request No | Req-2022-0627
1. Indication at the calibration check frequency
VUC Setting Mool Before Adjust Adjust Aieoptaie 5. Electrical signal test of fr ¢y weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY LR
T " o o x " ULIC Setting Deviation Fram varfous Frequency Acceplance
FAST /A7 37-139 Level [A] K ERR uuc ERR Limit UNCERTAINTY
FAST /37139 W
Calitrator Sstting (dm) ) @n) (am) @) (4 dm) (4 dB) " i e aidelioc Lt
ST Setti A (dB) C (dB) Z {dB) +di) {+dB)
1000 He 1 14.00 B 1'13.85 1138 005 1139 (LE1R] 0.20 03 i $ AL =
63 Hz 0.2 0,1 0.1 20
Nala | Absclute sensitivity wis established by the nse of Sound Calibrator Brand SVANTER. Model SY 354, SN.5807%
125 He 0.1 LR 0.0 L&
250 He =01 0o 0.0 .5
2. Self-generated nolse, Microphone installed 500 Hz i i oo 1.5
UUC Setting S0
Hz 0.0 [} 0o 0z Lo
Mensured UNCERTAINTY ;
FAST /37-139
2000 Hie oo o 0o 20
ULE Weightin (B (= dB;
fghting ’ ? 4000 Hx o4 LiA1] o a0
A 284 [{AT]
RODO M 1 -0.1 0.0 3.0
3. 5elf-generated noise, Microphone replaced by the electrical input signal device i sl it s i
UUC Setting
Measured | UNCERTAINTY 6. Frequency and time weightings at 1kHz
FAST /37-139 r
= _ UUC Setting STD Measured Acceptance
UUE Weightin (dB) (4 dB) . Ll el
phiting FAST /37-1290 REF vuc ERR Limit
A 28.1 ol
UUC Weighting By (dBy By {+dB) i +dB)
| = 277 (R [i)
A 114.00 1140 0.0 0.2
4 320 o1
C 11400 4.0 o w2 02
. I : : 4000 2
4. Acoustic signal test of frequency weightings (Without Windscreen) = 1N ki a9 Lt
Deviation from various Frequency Ageeptance
ULC Seiting UNCERTAINTY UUC Settin
. 4 I 5TD Measured Acceplance
Weighting Respone curve Limit UNCERTAINTY
FAST /37130 A C F3 AT-130 7 A REF uuc ERR Limikt
( +dB) (- dB)
STD Setting (B} {dB) {dB) UUC Time Respone () {dB) (dB) { +dB) (+dB)
P25 He G0 B i e 20 Fast 114.00 114.0 00 01
1000 Hz o6 o0 o0 .60 Lo Slow 114,00 1140 00 02 ol
4000 Hz 4 s s 060 X)) Leg 114.00 4.0 04 0.l
BOOD He 0.2 [N} 03 070 50
] ]
The restiles tefated only b e fen calibted. The certificate shall nol be reproduced except in full, without writien "w“tﬁﬁﬁ % i The results related only 1o the e calibmied. The certificnte shall not be reprodisced except in full, without written "ppmmqﬁaﬂm‘ ﬁ
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7. Long Term Stability

Cenificate No T=ACT=247

Request No Reg-2022-0627

UUC Senting Meusured Acceptance
FAST{ AJ3T-139 uuc Limir

STD Setting (AR i+ dBR)
Iritinl (AERI}
Final 1140

Devinted 0.0
8. Level linearity on the reference level range
UL Setting Anticipated Deviatinn Acceplance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit
SThdi (E) (dE) () (= daB) (+dB)
134,00 139 1380 04 1.1
13406 134 134.0 (1] L1
120,00 179 1200 (131] 11
124.00 124 1240 i) 1.4
119,00 1y 190 i) 1.
11400 114 1140 it} i}
L9000 i 1090 ] ]
104,00 14 1040 oo (W]
99 00 9 890 i} 11
4400 a4 940 ] 11
g9.00 BD 89.0 on L1
(i)

#4.00 84 B0 o 11
7900 79 790 oo 11
Ta.lH TH TAD (1} 1.1
69,00 69 69.0 no L1
64.00 64 &40 oo L1
59,00 55 59.0 oo 11
54.00 54 540 on 11
4900 a9 490 o0 L1
4400 B 441 ol 11
900 3 193 03 L1
3800 £ 334 (LR L1

1
The results refrted anly b the e calibrated. The certificate shall ot be teprodiiced except in full, without written wnti 6?‘?‘1%{] i

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT €0,

TEL

T MO0 |3 501 SUNTINAKORN || TAMBON BANG KAED, = bt ealetebes ik o ] ANS Wi AL
AMPHOE BANG PHLIESAMUT PRAKAN PROVINGE 10540 THAILAND i SERT ey 150
{OOHI2 1 16-SRE0-1 FAK: (6600-2116-7140 i
Cernficate No 22-ACT-247
Riquest No Req-2022-0627
9. Level linearity including the level range control
UL Setting STo Measured Acceptance
UNCERTAINTY
FAST /A REF uuc ERR Limlt
UUC Range (dB} (dH) (dB) (+dB) {=dB)
434 435 0l L1
37139 03
114 114.0 0.0 1.1
10. Tone burst response
ULIC Setting 5T Anticipated Measured Aceeptance
UNCERTAINTY
A/3T-129 Toneburst Refl uuc ERR Ldmit
UUC Time Respone {msh (di) (dB) {dBy (+dB) (=di)
200 1a%0 1349 0.1 Lo
Fast 2 1180 1178 +02 #1.0,-2.5
025 [EA] 108.7 03 H.5.-50
200 1286 1284 0.2 Lo
Show 03
2 1048 02 #1.0. 5.0
200 1290 0.0 Lo
SEL 2 5.0 091 1 L2
025 1,0 999 k1 +1.5, 5.0
11. Peak C Sound level
ULC Serting Anticipated Meusured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit
STD Setting {dB)y (i) {dB) (=dB) (=d4B)
Complete cyele 1374 136.8 -0.60 30
Positive half evele 1364 1362 020 02 20
Negative half cycle 1364 1362 “0.20 20

LTD, HEAD OFFICE

'
The results related gmly to the flem calibeate. The certificans shall not be cepaducesd excepd in il withert writien mnmwrﬁa ‘i\% o
.‘.JI d udau: mare
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12. Overload indication

Certificae No

Request Mo

ULC Seiting Measured Acceptance
UNCERTAINTY
FAST/ A137-139 uue Limit
STD 5 8 B} { +dB) [ xdi)
Positive one-half eyele 1422
Negative one-half cycle 1422
Deviated (L8] 2 L5
13. High Level Stability
U Setting Measured Aceeplance
UNCERTAINTY
FAST /A f37-130 uie Limit
STD Setting (4B} 1+ dB) (= dB)
Initial 1380
Final 138.0
Dreviated 0o ol 03

End of Certificate

22-ACT-247

Req-2022-0627
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Sowmaluddeauay) Jwindesne (sseganiiunis)

SERIAFDULNTIAN-BIAIAN A, 2566

senslususesaauiiisu/mudaeu insesllenanyszdniesuiinisiaseit dwmsuniaingauninii

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
w3asdievandmiuasiainnmuainin
1 |pH Meter Arudunsanazang Hanna HI2020-02 / National Food Institute, 2203135-001-01 8 Jun 22 7 Jun 23 -
vam“ﬁ Instrument C0051107 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
1231155210 Ministry of Industry, Thailand
3 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
1230525212 Ministry of Industry, Thailand
4 |Analytical Balance Hrstuuarlastu Mettler-Toledo XSR204 / National Food Institute, 2202934-001-01 13 May 22 12 May 23 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
5 |Analytical Balance Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
6 |Analytical Balance vouduriuaosion Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) A@NSUUIUADY C009071872 (Thailand-Japan)
7 [Hot Air Oven ansfazaneldiiomn Memmert UF55/ Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)
8 [UV-VIS Spectrophotometer  |FaLun Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 23 May 22 22 May 23 -
yoain Technologies MY15410009
9 |UV-VIS Spectrophotometer mwmju Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
G 2021-064
10 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP23-008 6 Jan 23 5Jan 24 -
21E22-009
11 [Digestor Unit Tlasiauluguvesiiiadu FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mear 24 -
TECATOR 91794469 Ministry of Industry, Thailand
12 |Distillation Unit FOSS KT8100 / FOSS South East Asia 6623 25 Jul 22 24 Jul 23 -
(Kjeldahl Method) TECATOR 91889052

Certificate Page 1/3
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Sowmaluddeauay) Jwindesne (sseganiiunis)

SERIAFDULNTIAN-BIAIAN A, 2566

senslususesaauiiisu/mudaeu insesllenanyszdniesuiinisiaseit dwmsuniaingauninii

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
w3asdievandmiuasiainnmuainin
13 |lon Selective Electrode Mete|Fluoride Orion Star A214 / Science Tech Co.,Ltd. FT005/22 23 Aug 22 22 Aug 23 -
(ISE) Nitrate X36836
14 [Atomic Absorption Asenic ,Copper ,lron ,Lead , Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No. 2 Feb 23 1 Feb 24 -
Spectrometer (AAS) Mercury ,Manganese ,Zinc Technologies AA240FS / Technological Research(TISTR) 387/66
Cadmium ,Chromium MY13160001
15 |Atomic Absorption Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. PM Service No. 20 Jul 22 19 Jul 23 -
Spectrometer (AAS) PFBS20031902 WO-01710010
16 |BOD Incubator Tlef (BOD) Arco UCa-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAO.015/2561) (Thailand-Japan)
17 |BOD Incubator Arco UCa-1320 / Technology Promotion Association 22TM1232 15 Aug 22 14 Aug 23 -
(UAE.WAQ.002/2550) (Thailand-Japan)
18 |BOD Incubator Arco UC4-1320 / Technology Promotion Association 22TM1233 15 Aug 22 14 Aug 23 -
(UAE.WAO.018/2559) (Thailand-Japan)
19 |DO Meter 29NTLAUaTAY YSI 4010-2w / Technology Promotion Association 22TW240 27 Oct 22 26 Oct 23 -
20260326 (Thailand-Japan)
20 |Incubator Tndvlefuuupiietomun Binder BD 53/ Technology Promotion Association 23TM192 16 Feb 23 15 Feb 24 -
flroalmdnesunuaiize 13-07343 (Thailand-Japan)
21 |Incubator Memmert INB40O / Technology Promotion Association 22TM1063 11 Jul 22 10 Jul 23 -
E411.1325 (Thailand-Japan)

Certificate Page 2/3
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Sowmaluddeauay) Jwindesne (sseganiiunis)

SERIAFDULNTIAN-BIAIAN A, 2566

senslususesaauiiisu/mudaeu insesllenanyszdniesuiinisiaseit dwmsuniaingauninii

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
w3asdievandmiuasiainnmuainin
22 |Water Bath TndnlesuuuniiSefomen Memmert WNE 14 / Technology Promation Association 23TM193 15 Feb 23 14 Feb 24 -
flroaladviosuuuaiiisy L416.0606 (Thailand-Japan)
23 |Water Bath Memmert WNE 14/ Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
L416.0612 (Thailand-Japan)
24 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23 -
C236754745
25 |Auto Clave ALP CL-40L / SPC Calibration Center C11220112 17 Jun 22 16 Jun 23 -
810010
26 |Auto Clave ALP CL-a0L / Technology Promotion Association 22TM1121 11 Jul 22 10 Jul 23 -
807298 (Thailand-Japan)
27 |Auto Clave ALP CL-4oL / Technology Promotion Association 23TM763 27 Apr 23 25 Apr 24 -
808763 (Thailand-Japan)

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

Certificate Page 3/3
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Faundation for indusial Development Mations Food mstute Tl SC-TIBI—TES |yﬂ

Food industrial Lsboratory Service Cerrer CALIBRATION D061

Calibration Certificate
Certificate No.: 2203135- 001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
hack, Prakt g, Bangkok 10260
Pm 1of5
Equipment: pH Meter
Manufacturer: HANNA INSTRUMENTS
Model: HI2020-02
Serial No.: C0051107
ID No.: UAE WAO.005/2557
Order No.: 2203135
Operation No.: 2203135-001
Date of Receipt: 7 June 2022
Date of Calibration: 8 June 2022
Calibrated by Mr.Manas Somsak Approved by
Speclalist { Mr.|
Manager, Division of Calibration Laboratory

Date of Issue: 13 June 2022 i for the T Manag Team
The are for a confid, probability of app 5%,
This Cerfificate is issued in 8 with the of i granied by the Thal Laboratory Accreditation Scheme which has assessed
the messurement capability of the laboratory and its ility o national and 1o the units of measurement reslized at the

ing natignal laboratory. This certificate may not be reproduced other than in full excapl with the prior witlen approval of the
Nationsl Food Insttute.

F-C5-009 Revision: 01 Date: 20-04-65
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Fourdation for indusirisl Devwspment MNatisnal Food irstiute frderly
Food Industial |_aborarory Service Centsr
Calibration Report
Certificate No.: 2203135- 001-01
Equipment: pH Matar Resolution: 0.01pH  : 01mv
Manufacturer:  HANMA INSTRUMENTS Modei: Hi2020-02
Serial No.: COOs1107 Type: Bench tap
D0 No.: LUAE WAD,O05/2557
Date of Calibration: 8 June 2022 Page2of§
Location: Chamical Calibration Laboratory, National Food Institute
Environment Condition: Amblent Temperature: | 235 + 15 ) °C Relative Humidity: (| 53 + 5 | %
Condition of Equipment: Good Condition
Condition of this Results of Calibration
1.Calibration Method Iy heuse method ; W-CC-002 basad on direct measurament by using standard vallage calibrator and
certified reference materal (CRM)
2, s ! Certified Ref Material
Instruments Serial 1D No. Manufacturer Cartificate No. Dus Date
2.1 DC Voltage Calibrator 2709007 Fluka SCL-21F-Dea7 24 June 2023
2.2 Digital Thermameler 2702007 Fluke CC-840589-01 30 October 2022
2.3 Themo-Hygro Metar NFLETHOOS 18 FONFE QR22.0351 18 Fabruary 2023
Centified Reference Matarial Lot No, Manufacturer RefN Expira Date
2.4 pH buter 4,008 (Primary pH buffer Solution) 805203 CPAchem PH21B.LS 21 April 2024
2.5 pH bufler 8 865 (Primary pH buffer Solution) 805204 CPAchem PH217.L5 21 April 2024
2.6 pH buffer 10.01 {Primary pH bulfer Salution) BD5205 CPAcham PH22015 21 April 2023
Z7 pH buffer 7.00 (Standard pH bufier Salution) BOS20E CPAchem PHIOFLE 21 Apnil 2023
3, This is to The System of Unit {S Unit)
3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 L WA of Calib Ne.0ovs
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 L itigsn of ion Mo.00ET
3.3 Instruments No.2.3 through NSC-TISI-TIS 17025 L ¥ = of C No.02g2
3.4 Certilied Reference Material No, 2.4t0 2.8 traceable io Primary measurement method- Harned call using calibrated
B L and The Solution
preparation and certified by CPAchem Ltd is accradited to IS0 17034
and ISQIEC 17025
3.5 Cerfifiad Referanca Matarial No.2.7 traceablé to BiIM Refd HI-2T Lot 04.06.2021; BIM Refi HI-28 LatN 28.05.2021;

BiM RefN HI-27 Lot 04.06.2021; BIM RefN HI-28 LotN 28.05.2021,
the Standard Solution preparation and certified by CPAchem Lid is
accredited to 150 17034 and ISOAEC 17025

4. This cenificate was certfied onfy for the instrument wa calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only

F-C5-012 Revision: 01 Date; 20-04-65
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T NSC-TISI-TIS 17025
CALIBRATION DDE1
" . . -
Calibration Report Calibration Report
Certificate No.: 2203135- 001-07
Caertificate No.: 2203135-001-01
Equipment: pH Meter Resciution: 001pH | DamV
Equipment: Digital Thermemeter with RTD (pH Meter)
Manufacturer:  HANNA INSTRUMENTS Modal: Hi2020-02 Rasdivi 04 5
solution; . o] Model: HiZd20-02
Serial No.: CO051107 Type: Banch top
Saerial No.: cCO0s1107 D No:  UAEWAD.DOSZ567
1D No.: UAE WAD 0052557
‘ Manutacturer: HANNA INSTRUMENTS
Date of Calibration: 8 June 2022 Page 3of § Date of Calibration: 8 Jure 2027 Page 4 of 5
Calibration Results:
1. Calibration of pH Meter | Marual Temperature Compensation at 25 °C ) L ti Che e La
ocation: mical Calibration Laboratery, National Food Institute
Nominal DC Voltage Average Indicator Reading Uncertainty Coverage Factor Environment Condition: Ambient Temperature ( 238+ 10 )
pH (mv) ") (tmV ) (k)
m pH Ralative Humldity { B2 2 3) %
a 414117 4159 0.00 0.053 2.00
2 295.811 2975 2.00 0.083 2.00
4 177462 1781 400 0.083 2.00
& 59.158 60.8 6.00 0,083 2.00 Condition of this results of Calibration:
7 -0.001 1.8 ol 0.083 2.00 1. Callration Method ; - In house method; W-TE-D25 by comparisan with standard thermameter.
8 -59.159 578 800 0.083 2.00 L
- The Calibration is determined by comparing with a known temperature
10 177,463 -175.8 10,00 0.083 2.00
1z ~285 812 2042 12.00 0,083 2.00 ie PR
14 414118 4125 14.00 0.063 200 - The tlemperaiure scale in use al this laboralary is the |nternational
2. Galibration of pH Mater with { Manusl T & a25°C) Temperaturs seaisal 1060/( [1S-00.),
Eguipmant: ok Electrode Type: Combined Electrode 2. Reference Standard Instrumant :
Manufacturer:  HANNA INSTRUMENTS Madel:  HIT1310 Instrument Modal Sarial No. Certificate No. Due Date Through
Serlal No.: 078743 ID.Ne. N
HANDHELD THERMOMETER. 1523 2118154
Performance of Electrode system  (Three-Point Calibeation at pH4, pH7 end pH10} PSL-T D851/84 24-Jun-22 TISTR
Platinum Resistanca Thermometer (PRT) SEETA - ragcicrd
A i = : - - k
Certifisd Value werage Indicator Reading G Uncanainty s FRgtSE Suppart Equipment Low Temperature Bath (ISCCAL-G). Madel: Eurapa-& Plus Basic, S/N: 34158212
(@25 "C (pH) pH mv (£pH) (k)
4008 #01 1698 67 0.0071 200 3. This certificate is lraceable to International System of Units (S} Units).
6,885 B.87 6.2 - 0.0075 200
4, This certificate was cerlified only for the instrument we ealibrated.
10.008 10.01 -174.0 70 0.0087 200
2 [t i
5085 599 20 N 0.0083 200 5. This result of calibralion was found accurate as shown on daete and place of calibration cnly,
&, Cendition of Calibrated item Good
7. Result of Callbration Without sdjustment I:I Aftar adjusiment
F-CS-012 Revision: D1 Date: 20-04-65
F-C5-012 Revizion: 01 Date: 20-04-65
2008 51:11 EIE\, AR Arnam Fstlad. E&an\:j b iﬂ'larl prcns.rnﬂ, Elang Fﬁar Elshtl Ba'rdmk. J.CI?DE! "I'haland
Tl BRI Shes BRES R thaili2les BaGsl
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Foundaton for indusnal Oevelopment Mahons Food imstiiute
Food Industial Lsborarary Senvice Center

Calibration Report
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Certificate No.: 2203135-001-01
Equipment: Digital Thermometer with RTD (pH Mater}
Resolution; [+ S Model:  HI2020-02
Serial No.: €O051107 D Mo:  LAS WADDIS/2557
Manufacturer: HANNA INSTRUMENTS
Date of Calibration: 8 June 2022

Page 5of 6

Calibration point: 15.0. 20.0 and 25.0 °C

Calibration result:

- The probe was immersed |n liquld bath or dry bath o & minimum depth of 120 mm.

- Descnipton of probs, mode! ; HH1310 SIN 78743
Dimension of probe : Diametar 12 mm., Length 120 mm.,
Sheath material © Giass
uuC'Reading (Gl o m:;wT — Corrsction Value (°C) it i
* [€)
151 15.004 €01 0088
201 20.002 0.1 oes
252 25.002 -0.2 0,088
Nete - UUC* : Unit Undar Calibration
The rpart irty of wae basad on i by ge facter k= 2, providing
approsimataly 95 %,

End seesesse=

F-C5-012 Revision: 01 Date: 20-04-85
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ik e emises | OLMESNON for indusiria Cevelopment Natiorsal Fooo insiue (R NSTLTISI-TIS 17025
mnmire of wdusny Food bousitrid Laboratory Senvee Cenfer CALIBRATION 0081
Calibration Certificate

Certificate No.: 2301846-001-01

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

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

B I g, Bangkok 10260
Page 10f5

Equipment: pH Meter

Manufacturer: Mettler Toledo

Model: SevenEasy TM 520 pH

Serial No.: 1231155210

ID No.: UAE WAT.010/2553

Order No.: 2301846

Operation No.: 2301848-001

Date of Receipt: 17 February 2023

Date of Calibration: 24 February 2023

Calibrated by Mr.Worapob Sooktong Approved

Scientist { Mr.Nuttapol mchart )
Specialist, Division of Calibration Laboratory

Date of Issue; 24 February 2023 R for the Ti I Team

The are fora p of app 5%,

Thia Carlificate is ssued in accordance with the conditions of jon granted by the Thai Laboratory Accreditation Scheme which has assessed

the measurament capability of the laboratory and its to natlonal and 1o the units of measurement realized at the

national Thiz ifi may not be repreduced other than in full sxcapt with the priar written approval of the

National Foad instiute.

F-CS-009 Revision: 01 Date; 20-04-65
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Foundston for industrisl Oevelopment Mational Fond insftus (AT bk Foundanion for Rdustia Developrren Mational Foad nstute SUTTY o W3
Food Indushial Laboratory Service Center CALIBRATION 0081 Food Industnsl Laboratory Ssrves Cernter EiEIER»\T!UN n8§1
Calibration Report
= .
P Calibration Report
Certificate No.: 2301846-001-01 y
Certificate No.: 2301846-001-01
Equipment: H Mater Resolution: 0.01pH ;. 1my
Equipment: pH Metar Resolution: 001pH ;. 1mV
Manufacturer:  Mstiisr Tolsde Modael: SevenZasy TM S20 pH
Manufacturer:  Matiar Taledo Model: SevenEasy TM 520 oH
Serial No.: 1231155210 Type: Bench top
Serlal Ne.: 1231455210 Type: Bench tap
1D Ne: UAE WAT.010/2553
1D Mo UAE WAT.0N012583
Date of Calil 24 February 2023 2of§ i i
Fone Date of Calibration: 24 February 2023 Page 3 of §
Location: Chemical Calibration Laborstory, Mational Food Institute
Calibration Results:
Environment Condition: Ambient Temperature: [ 257 = 15 I Relative Humidity: { 50 286 ) %
1. Calibration of pH Meter [ Manual Temperalure Compensation at 25 "C )
Condition of Equipment; Good Condition
Condition of this Results of Calibration ‘Nominal DC Voltage Average ] ty G ge Factor
pH {mv) myv pH {£mV ) (k)
1.Calbration Method In house method : W-CC-002 based on direct by using woltage ang
certified reference matenial (CRM) [] 414120 414 0.00 0.58 2,00
2. R { Cortifiad Material 2 295814 296 2.00 o.58 200
Instruments Serlal /1D No. Manufacturer Certificate No. BugDaty 4 177.464 178 4.00 0.58 2.00
2.1 DG Voltage Calibrator 2708007 Fluke 22E1858 17 June 2023 L 58,160 58 800 0.56 200
22 Digital Thermometer 2708007 Fluke CC 85057701 30 October 2023 7 0.000 0 700 0.58 200
2.3 Therma-Hygro Meter MELETH 00718 PONPE 490 QOR22-0885 26 April 2023 8 59,158 58 .00 058 200
Certified Referance Matorial Lot.ny Mangr RefN Expia Dt 10 177,460 77 10.00 0.58 2.00
12 295811 F 1 .
2.4 pH buffar 4,008 (Primary pH buffer Salution) 832608 CPRAchem PHZ1ELS 8 August 2024 it facic Ll o
14 14117 414 14.00 0.58 200
2.5 pH buffer 6,868 (Primary oH buffer Solution) 832607 CPAchem PHZIT.LS 8 August 2024
2.6 pH buffer 30.01 (Primary oH bufter Solution) B32609 CPAchem PHZ20.LS 8 August 2023 Ay Combniniof ph Msr Wi § Mmaral o "IET)
2.7 pH buffer 7.00 {Standard pH buffer Solution) 832810 CPAchem PH107.LS 8 August 2023 Savimonts  ptlElocmde Tope:  Gamblnad Blaplmda
Manufacturar:  Mattler Toks Madal:  Inl i
3. Thia cenification is traceable to The iMemational Systerm of Unit (31 Unit) s % Lzl
Serial No.: 4018311 ID.Na. WA
3.1 Instruments Na.2.1 through NSC-TISI-TIS 17025 L y of Calibeation No.00DE
Performance of Electrode system  [Thres-Paint Calibration at pH 4, pH 7 and pH 10}
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 L of G MNe.0o061
3.3 Instruments No.2.3 through NSC-TISITIS 17025 L A ion of C ion No.0282
) Valug Average Indicator Reading U Inty c rage F ¥
3.4 Cenified Reference Matsrial No. 2.4 10 2.6 o Primary method- Harned el using calibrated % Relative Slope (%) ;
i i aridt e Lciution @26 °C (pH) pH mv (£pH ) (k)
preparation and certified by CPAchem Lid Is accredlied to 150 17034 =
and ISOIES 17025 4phoa 401 188 0.0071 2.00
£.865 8.40 19 o7.68 0.0075 2.00
3.5 Cartlfied Refarence Materia| No.2.7 traceabie to  SIM Ref HI-27 Lot 04.06.2027; SIM Rafi HI-25 Loth 28.05,2021;
BIM RefN HI-27 Lo 04.06.2021; BIM ReflN HI-28 LotN 28.05.2021, 10.008 10.01 -160 a7.00 0.0085 2,00
the Standard Solution praparstion and certifled by CPAchem Lid is
accredited to IS0 17034 and ISOIES 17025 S3es b 18 S fone 260
4. This cerlficate was cartiflad only for the instrument we calibrated.
5. This resull of calibration was found accurale as shown on date and place of calibration only.
F-C5-012 Revision: 01 Date: 20-04-65 F-CS-012 Revision: 01 Date: 20-04-65
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Foundahon for Indusmal Development Mational Food Insttune NSC.TISI-TIS 17025
Food Induerial Labaratory Serdce Center CALIBRATION D081

Calibration Report

Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with RTD
Resolution: 21 Model:  SevenEasy TM 520 pH
Serial No.: 1231155210 ID Mo.:  UAEWAT.010/2553
Manufacturer:  Mettler Toledo
Date of Calibration: 24 February 2023 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 25% = 1 ¢
Relative Hurmidity 48 % = 3 %

Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by comparisen with standard thermometer.
- The Calibration is determinad by comparing with a known temperature
from a standard resistance thermometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER. 1523 2118154
Platinum Resistance Thermometer (PRT) 5627A B77332
Support Equipment @ - Low Temperature Bath (Micro Bath), Model: 7103, S/N: A39538,AN65 AB5181,

PSL-T 0673/65 | 07-Jun-23 TISTR

3. This certificate is traceable to International System of Units (SI Units).

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

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

7. Result of Callbration : Without adjustment I:I After adjustment

F-C5-012 Revision: 01 Date: 20-04-65
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Foundahon for ndusmal Develooment Matanal Food nsfirure
Food Pousiral Lahoratory Setvice Certer

Iéif-‘l‘rSI-Tls 1?3%?

IBRATION O

Calibration Report

Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with RTD
Resolution: 0.1 °c Model: SevenEasy TM S20 pH
Serlal No.: 1231155210 ID No.:  UAE.WAT.010/2553
Manufacturer:  Mettler Toledo
Date of Calibration: 24 February 2023 Page5of 5
Calibration point: 15.0,25.0 and 35.0 °C

Calibration result:
- The probe was immersed In liquid bath or dry bath to a minimum depth of 120 mm.
- Description of probe, model ;- SiN: -
Dimension of probe : Diameter 9 mm., Length 120 mm.,
Sheath material :  Stainless Steel

uuc* Reading Standard Correction Value Uncertainty
(§>)] Temperature (°C) °c) = (°C)
151 15.015 -0 0.11
25.0 25.014 0.0 0.11
5.1 35.016 -041 0.11
Note

- UUC* : Unit Under Calibration

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

FRSEY (7, DU

F-C5-012 Revision: 01 Date: 20-04-65
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Certificate No.:
Client name:

Fourdation for Incdwstrsl Development Maronal Food Institute
Food Industrial Laboratary Service Center

LA
el

NSC-TISI-TIS 17025
CALIBRATION D061

Calibration Certificate

2302181-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

B hack, Prakk B kok 10260

Page 1 of §

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAE.WAS.003/2553
Order No.: 2302181

Operation No.:

2302181-001

Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
Calibrated by Mr.Pheraphat Tuanjit Approved by
Sciantist { Mr.Nuttapol Niyomchart )
Speclalist, Division of Calibration Laboratory

Date of Issue: 24 March 2023 for the T Team
Tha ara fora k of B5%.
Thiz Cerlficate Is issued in d with the i of dif granted by the Thai Laboratory Accreditation Scheme which has assessed
the ility of the and its lity to national and to the unlts of measurement reslized at the

natlonal I y. This may net be reproduced ether than in full except with the prior written approval of the

Hational Food Institute,

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2302181-001-01
Equipment: pH Meter Resolution: D01pH  ; 1mV
Manufacturer: METTLER TOLEDO Modal: SavenEasy pH
Serlal No.: 1230525212 Type: Bench top
ID Nev: UAEWAS. DOR/2553
Date of Calibration: 24 March 2023 Page 2 of
Location: Chemical Calibration Laboratory, National Food Institute
Envirenment Condition: Ambient Temperature: | 234 & 15 ) e Relative Humidity: ( 52 +3 ) %
Condition of Equipmant: Good Condition
Condition of this Results of Calibration
1.Calibration Method In house method @ W-CC-002 based on direct b by uging woltage and
certified reforence material (CRM)
2 R ] | Certified Material
Instruments Serlal /1D Mo, rar Cenificate No. Due Date
2.1 DC Veolage Calibrator ZF0e007 Fluke: 2ZE1958 17 June 2023
2.2 Digital Thermometer 2709007 Fluke CC-850557-01 30 October 2023
2.3 Thermo-Hygro Meter NFILBTHOOAMT PONPE TE B50555-01 21 September 2023
Certified Reference Material Lot. No. Manufacturer RefN Expira Datg
2.4 pH buffer 4.008 {Primary pH buffer Solution) 873808 CPAchem PH21ELS 16 February 2025
2.5 pH buffer 6.865 (Primary pH buffer Solution) 873809 CPAchem PH217.LS 16 February 2025
2.6 pH buffer 10.01 (Primary pH buffer Solution) BT3611 CPAchem PH2Z20.L5 16 February 2024
2.7 pH buffer 7.00 (Standard pH buffer Solution) 873812 CPAchem PH107.LS 16 Fabruary 2024

3. This ification is to The | Systam af Unil {31 Unit)
3.1 Instruments No.2.1 through MNSC-TISI-TIS 17025 Laboratory A of Calibration Ne. 0008
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Lab ¥ of Cali Mo, 001
3.3 Instruments No.2.3 through NSC-TISITIS 17028 L W of G Mo 0081
3.4 Cerified Reference Materal No. 2.4 to 26 1o Primary method- Hamad call using callbrated
ang The Solution
preparation and certified by CPAchem Lid is accredited to 150 17034
and ISQNEC 17025
3.5 Certified Referance Material No,2.7 fraceable fo  BIM RefN HI-13 Lot 25.05.2022; BIM RefN HI-18 Lot 02.06,2022,

BIM RefN Hi-13 LotN 25.05.2022; BIM RefN HI-16 LotN 02.06.2022, the
Standard Soluticn preparstion and certified by CPAcham Lid =
accredited to IS0 17034 and ISQ/EC 17025

4, This cedificale was certified anly for the instrument we calibrated,

5. This result of callbration was found 2courate as shown on date and place of calibration onfy.

F-C5-012 Revision: 01 Date: 20-04-65
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Certificate No.: 2302181-001-01
Equipment: oH Mater Resolution:  0.01 pH 1my
Manufacturer: METTLER TOLEDD Maodel: SevenEasy pH
Serial No.: 1230525212 Type: Bench fop
1D No.: UAE WAS.003/2553
Date of Calibration: 24 March 2023 Page 3 of 5
Calibration Results:
1. Calibration of pH Meter | Manual Temperalure Compensation 8l 25 °C )
Nominal DC Voltage Standard Average c ge Factor
pH (mv) my pH (xmV ) (k)
o 414,120 414 0.00 o.58 2na
2 285614 206 2,00 0.58 200
4 177484 178 4.00 o058 2.00
& 50.160 =8 800 n.s8 2.00
T 0.000 o T.00 n.58 2.00
8 -59.158 -5a B.00 0.s8 200
10 =177.460 =177 10.00 0.58 2.00
12 -295.811 -296 12.00 n.58 2.00
14 414117 -414 14,00 n.58 2,00
2. Calibration of pH Meter with El dy | Manual T [ jon at 26 *C )
Equipment: pH Electrode Typa: Combined Electrode
Manufacturer: METTLER TOLEDO Medel:  Inlab Solids
SBarial No.: 1156883 I0.Na. NiA
Parformance of Elactrode systam (Three-Paint Calibration at pH 4, pH T and pH 10}
Ay Indicator Readi
Value WEERR. it hacing Relative Slope (%) Uncertainty Coverage Factor
(@25 °C (pH) pH my (2pH) (k)
4.008 40 187 - 0.0071 2,00
6.865 686 2z o7.86 0.0075 2.00
10.010 10.01 =180 o766 0.0086 2,00
6.085 8.09 14 - 0.0093 2,00

F-C5-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION D061

Calibration Report

Certificate No.: 2302181-001-01

Equipment: Digital Thermometer with RTD {pH Meter)
Resolution: 0.1 °¢c Model;  SevenEasy pH
Serial No.: 1230525212 ID No.: UAE.WAS,003/2553
Manufacturer: METTLER TOLEDO

Date of Calibration: 24 March 2023 Page 4 of 5

Location:
Environment Condition:

Chemical Calibration Laboratory, National Food Institute
Ambient Temperature 259 + 1 °
Relative Humidity 55 % = 5 %

Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
= The Calibration Is determined by comparing with a known temperature
from a standard resistance thermometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).
2. Reference Standard Instrument :

Instrument Madel Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 ABSOSY NATIONAL
TE 660039-01 10-Dec-23 FOOD
Platinum Resistance Thermometer (PRT) 385 509201 INSTITUTE

Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2

3. This certificate is traceable to International System of Units (S1 Units).

4, This certificate was certified only for the instrument we calibrated.

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

7. Result of Calibration : ‘Without adjustment I:] After adjustment

F-C5-012 Revision: 01 Date: 20-04-65
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: i Calibration Certificate
Calibration Report
Certificate No.: 2202934-001-01
Certificate No.: 2307181-001-01 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Equipment: Digital Thermometer with RTD (pH Meter) Address: = S0l Lo k41,8 i Road,
Resolution: 0.1 o Model:  SevenEasy pH Bangchack, Prakhanong, Bangkok 10260
Serial No.: 1230525212 ID No.: UAE.WAS.003/2553
Page 1 of 4
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 Page 5 of 5 Equipment: Eia nic Balanca
Calibration point: 15.0, 25.0 and 30.0 °c Manufacturer: METTLER TOLEDO
Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimum depth of 120 mm. Model: XSR204
- Description of probe, model :  N/A S/N: NfA
Dimension of probe : Diameter 3 mm., Length 120 mm., Serial No.: C117635043
Sheath material :  N/A
ID No.: UAE.WAS.012/2564
uUucC* Reading Standard Correction Value Uncertainty
°) Temperature (°C) ‘o £ (°C) Order No.: 2202934
15.2 14.999 - 0.2 0.12
25.2 24.999 -032 0.12 Operation No.: 2202934-001
30.2 29.999 -0.2 012
Date of Receipt: 13 May 2022
Date of Calibration: 13 May 2022
Calibrated by  Mr.Manas somsak Approved by
Note Specialist { Mr.Pheraphat Tuanjit )
- UUC* : Unit Under Calibration Manager, Division of Calibration Laboratory
Date of Issue: 25 May 2022 Responsible for the Technical Management Team
The uncertainties are for a confidence probability of approximately 95%
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, This Certificate Is lssued In accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
providing a level of confidence of approximately S5 %. | Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
s standards and to the units of measurement realized at the correspanding national standards |aboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the National Food Institute,
F-C5-012 Revision: 01 Date: 20-04-65 F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2202934-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution: 00001 g

Serial No.: C117635043 ID No.: UAE.WAS.012/2564

Capacity: 220 g

Date of Calibration: 13 May 2022 Page 2 of 4
Environment Condition: ambient Temperature 223 = 0.1 °C  Relative Humidity: 47 = 3 %

Place of Calibration: Balance room (Water Analysis Unit), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment Good Condition

Condit f This Results of Calibration:

1, Calibration Method: NFI Method W-MA-001 In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

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

Standard Weight Class E2 img to 200g B505567572 TCS M22041375 23 April 2023
Instrument Model Serial No Calibrated By Certificate No. Due Date
Therma-Hyaro Meter PONPE 420 NFL.BTH D10/18 Quality Reborm QR22-0350 18 February 2023

3. This certification is traceable to ST UNIT

4. This certificate was certified only for the instrument we calibrated,

5. This result of calibration was found accurate as shown on date and place of calibration only.
1. Rep bility of Reading

Mominal Value { g ) Standard Deviation of Reading {g )
100 0.000033
200 0.000032
2. Off-Center Error:
A mass of 50 g was placed and moved to various positdon on pan.

The balance reading obtzined is given in the table.

e @
o B @
1 2 3 4 5 [ {Maximum Diffarence)
i g 31¢ g d1¢ g 31¢ 9 /¢ g JJ{ g ) L a3
50.000 50.000 50.000 50,000 50.000 50,000 0.000

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

Certificate No.: 2202934-001-01
Equipment: Electronic Balance
Model: X5R204

Serial No.: C117635043

Capacity: 220 g

Manufacturer: METTLER TOLEDD
Resolution: 0.0001 g

ID No.: UAE.WAS.012/2564

Date of Calibration: 13 May 2022 Page 3 of 4
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominal Value Standard Value Average Reading Correction Uncertainty Caverage Factor
(g ) { g ) ( g } [ (= g ) L3
Unload 0.00000 0.0000 0.0000 0.000085 2.00
0.01 0.01000 0.0100 0.0000 0.000085 2.00
0.02 0,02000 0.0200 0.0000 0.000085 2.00
0.05 0.05000 0.0500 0.0000 0.000085 2.00
0.1 0.10001 0.1000 0.0000 0.000085 2.00
g2 0.20001 0.2000 0.0000 0.000085 2.00
0.5 0.50002 0.5000 0.0000 0.000085 2.00
b 1.00001 1.0000 0.0000 (1.000085 2.00
2 2.00003 2.0000 0.0000 0.000085 2.00
3 3.00004 3.0000 00000 0.000087 2.00
5 5.00002 5.0000 0.0000 0.000087 2.00
10 10.00001 10.0000 0.0000 0.00D088 2.00
20 20.00004 20.0000 0.0000 0.00D092 2.00
30 30.00005 30.0001 -0.0001 0.00010 2,00
40 40.00008 40.0001 0.0000 0.00011 2.00
45 4500010 45.0001 0.0000 0.00013 2.00

F-CS-012 Revision: 01 Date: 20-04-65
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e NSC-TIS|-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2202934-001-01

Equipment: Electronic Balance Manufacturer; METTLER TOLEDO
Model: XSR204 Resolution: 0.0001 g
Serial No.: C117635043 ID No.: LAEWAS.012/2564

Capacity: 220 g
Date of Calibration: 13 May 2022 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) (g } f g ) (g } (= g | .
50 50.00004 50.0001 -0.0001 0.00011 2.00
55 55.00008 55.0001 0.0000 0.00012 2.00
&0 60.00005 &0.0001 -0.0001 0.00012 2.00
55 65.00007 65,0002 -0.0001 0.00013 2.00
70 70.00008 F0.0002 L0001 0.00013 2.00
75 75.00010 75.0002 -0.0001 0.00013 2.00
B0 BO0.0000% B80.0002 -0.0001 0.00014 2.00
85 B5.00011 85,0002 -0.0001 0.00014 2.00
a0 90.00012 50.0002 -0.0001 0.00015 2.00
100 10000008 100.0003 -0.0002 0.00016 2.00
120 120.00011 120.0003 -0.0002 0.00018 2.00
150 150.00012 150.0004 -0.0003 000021 2.00
200 200.00015 200.0004 -0.0003 0.00028 2.00

The reparted uncertainty of measurement was based on a standard uncertainty multiplied by a caverage factor &
providing 3 level of confidence of approximately 95 %,

---------- (117 [EE— /

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for Industial Developrment MNational Food Institute R NSC-TISI-TIS 17025

Food Indusinal Laboratory Serice Certer CALIBRATION 0061

Calibration Certificate

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakk g, Bangkok 10260

Page1of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.: 2302827-001
Date of Receipt: 10 May 2023

Date of Calibration: 10 may 2023

Calibrated by  Mr.Manas Somsak Approved by
Specialist ( Mr.pnerapnat 1uanjt )
Manager, Division of Calibration Laboratory

Date of Issue: 18 May 2023 Responsible for the Technical Management Team

- -

The uncertainties are for a c probability of approxi ly 95%

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 measurement realized at the corresponding national standards laboratory. This certificate may
not be reproduced other than In full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Foundation for Industial Development MMational Food Instirute
NSC-TISI-TIS 17025
Food Indusirial Laboratory Sernvice Certer CALIERATION 03&1

Calibration Report

Certificate No.: 2302827-001-01

Equipment: Electronic Balance Manufacturer; METTLER TOLEDOD
Model: XSR204 Resolution: 0.0001 g
Serial No.: C117635043 ID No.: UAE.WAS.012/2564
Capacity: 220 g
Date of Calibration: 10 May 2023 Page 2 of 4

Environment Condition: Ambient Temperature 214 = 0.2 °C  Relative Humidity: 43.4 = 00 %

Place of Calibration: Balance room {Water Analysis Unit), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment Good Condition

Condition of This Results of Calibration:

1, Calibration Method: NFI Method W-MA-001 In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

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

Standard Weight Class E2 1mg o 2009 B505567572 TCs MZ304053S B April 2024
Instrument Model Serial No.  Calibrated By Certificate No.  Due Date
Therma-Hygro Meter 608-H1 NFLEBTH 018/23 Quality Reborn QR23-0483 21 February 2024

3. This certification Is traceable to S1 UNIT

4, This certificate was certified only for the Instrument we callbrated,

5. This result of calibration was found accurate as shown on date and place of calibration enly.
Calibration Resuits:

1. Repeatability of Reading:

Nominal Value [ g ) Standard Deviation of Reading { 91}
100 0.000032
200 0.000032

2. Off-Center Error:
A mass of 100 g was placed and moved to varlous position on pan,
The balance reading obtained is given in the table.

o, G
jof
@ B
g
1 2 3 4 H 6 | (Maximum Difference)
¢ o )¢9 djt g J)t g ylcao )¢ g} [ g 3
100.0002 | 100.0002 | 100.0002 | 100.0002 | 100.0003 | 100.0002 0.0001

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for Indusmal Oevelopment National Food instiute ol s
Food Indusiial Laboratory Service Center CALIBRATION 0081
Calibration Report
Certificate No.: 2302827-001-01
Equipment: Electronic Balance Manufacturer; METTLER TOLEDO
Model: X5R204 Resolution:  0.0001 g
Serial No.: C117635043 ID No.t UAE WAS.012/2564

Capacity: 220 g
Date of Calibration: 10 may 2023 Page 30f4
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Callbration
3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor

{9 ) (g ) { g ) { g 3 [+ g 3 k
Uninad 0.00000 0.0000 0.0000 0.000085 2.00
0.01 0.01000 0.0100 0.0000 0.000085 2.00
0.02 0.02001 0.0200 0.0000 0.000085 200
0.05 0.05000 0.0500 0.0000 0.000085 2,00
0.1 0.10001 0.1000 0.0000 0.000085 2.00
0.2 0.20001 0.2000 0.0000 0.000085 2.00
0.5 0.50002 0.5000 0.0000 0.000085 2,00

1 1.00000 1.0000 0.0000 0000086 200

2 2.00002 2.0000 0.0000 0.000086 200

3 3.00003 3.0000 0.0000 0.000087 2.00

5 5.00002 5.0000 0.0000 0.000087 2.00
10 10.00001 10.0000 0.0000 0.000088 2.00
20 20.00003 20.0000 0.0000 0.000082 2.00
30 30.00004 30.0000 0.0000 0.000098 2,00
40 40.00007 40.0000 0.0000 0.00011 .00
45 45.00009 45.0001 0.0000 0.00013 2,00

F-C5-012 Revision: 01 Date: 20-04-85
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Foundation for indussrial Oeveloprment Mational Food Institute
Food Indusfisl Laboratony Service Centsr

Calibration Report

Certificate No.: 2302827-001-01

Equipment: Electronic Batance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution:  0.0001 g
Serial No.: C117635043 ID Mo.: UAE.WAS.D12/2564

Capacity: 220 g

NSC-TISI-TIS 17025
CALIBRATION 0061

Date of Calibration: 10 May 2023 Pagadofa
Calibration Results: (Continued)

Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

The reperted uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage factor &,
providing a level of confidence of approximately 95 %,

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

Nominal Value Standard Value Average Reading Corraction Uncertainty Coverage Factor
(g ) ( o) { 9 ) ( g ) (£ g ) £
50 50.00003 50.0000 0.0000 0.00011 2.00
55 55.00005 55.0000 0.0000 0.00012 .00
60 50.00004 60.0000 0.0000 0.00012 2.00
65 65.00005 65.0000 0.0000 0.00013 2.00
70 70.00006 70.0001 -0.0001 0.00013 2.00
75 75.00008 75.0002 -0.0001 0.00013 2.00
B0 BO.00D0OF 80.0002 -0.0001 0.00014 2.00
85 B5.00008 B5.0002 -0.0001 0.00014 200
an 90.00010 50.0002 -0.0001 000015 2.00
100 100.00006 100.0002 -0.0001 0.00016 2,00
120 120.0000% 120.0002 -D.0001 0.00018 2.00
150 150.0000% 150.0002 -0.0001 0.00021 2.00
200 200.00016 200.0003 -0.0001 0.00028 200

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) ;‘w

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e
7 S S [ANG BANGEC 3 A
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 T
TEL. 0-2717-3000-20  FAX. (-2719-9484 CALIBRATION 0008

Cert.No.: 23MM112

Page.: 10of 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettier Toledo
Model : XSR205
Serial No. : co09071872
ID No. : UAE WAD,012/2563
Submitted by : United Analyst and Engineering Consulant Co. Ltd.

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

Location : Balance Room

Received order : 26 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15°Cto 4D C

Relative Humidity : 30 % to 90 %

Calibrated by : Man Pattanapongpaiboon

Approved by :
tory

() Pornthippa Tameyakul

() Malee Butkruea

(,7) Suwit Imjai

Issue Date : 2 May 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other thin in full, except with the priar written

Approval of the head of Corpornte Services 3 : Equipment Calibration and Testing Services,

tonanslamuny

A AnFmaas




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

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according te direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (EZ2) 15884 24053 TORCOO7 MM—-DD10~22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction,
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to &1 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (g) (tmg) (k)
80 80.00005 -0.00005 0.15 2.00
200 199.9999 +0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
80 0.000007
200 0.00000
onansly

Equipment : Electronic Balance
Condition As-Recelved : Used ltem
Reference : 2304-04590C-1

Result of calibration
2. Effect of off center loading

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

Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g) (g)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (a) (g9) (+mg)
Unload 0.00000 0.00000 0.014
0.05 0.05001 -0.00001 0.015
0.1 0.10001 -0.00001 0.015
: | 1.00001 -0.00001 0.018
5 5.00003 -0.00003 0.026
20 20.00008 -0.00006 0.045
50 50.00006 -0.00006 0.080
80 80.00004 -0.00004 0.15
100 100.0000 0.0000 0.16
150 150.0000 0.0000 0.29
200 200.0000 0.0000 0.29

Cert.No.: 23MM112
Page: 3 of 3

Frant
Maximum difference between
off-center and central loading

(g)
0.0001

Coverage
Factor
(k)
213
2.09
2.09
2.04
2.00
2.00
2.00
2.00
2.00
2.00
2.00

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

factor k , providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 500 18, SUANLUANG. SUANLUANG BANGKOK 10230 . s g
NSC-TISITIS 17025

TEL. 0-2717-M11-27  FAX. 0-2719-0484 CALIBRATION 000K

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

) Pornthippa Tameyakul

(
( ) Malee Butkruea
( o) Suwit Imjai

Issue Date :

Hot Air Oven

Memmert

UF 55

B216.1666

UAE.WAQ.027/2559

Cert. No.: 22TM1490
Page: 1of 3

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

Bangchak, Phrakhanong,
Bangkok 10280

Lab Floor 2

19 October 2022
19 October 2022
(26+10)°C
(50+30)%

Preecha Hiahib

Approved Signatory

31 October 2022

The Uncertainties are for a confidence probability of approximately 95%

Approval of the head of Corparate Services 3

tificnte may pot be reprodioced other than 1o full, e

Equiprment

with the pricr wrilten

eation und Testing Services

wnaslunIuAy
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Equipment : Hot Air Oven Cert. No.: 22TM1480
Condition As-Received : Used ltem Page: 20of 3
Reference : 2210-05750C-1

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90.

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

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY41021843 22LM4 10 Jan 2023

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

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
i’ 3 | Beginning Finished
5 i Temp. { °C ) 29 30
REL.Humid. { % ) 47 40
2 g AC Supply ( Volt ) 221 220
?g fred)
H 5 e 8 Ref. Std. ID No.: @
R / Calibration Point
. —w&"-:# X 2 =
e cfzj"‘l b Position:| (104)°C (140,180 ) °C

1 18-04RTD-01 | 21-04TC-01

2 18-04RTD-02 | 21-04TC-02

) ) 3 18-04RTD-03 | 21-04TC-03

Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04 | 21-04TC-04
a= 50 om D= 033 m 5 18-04RTD-05 | 21-04TC-05
b= 50 om i e 040 m 6 18-04RTD-06 | 21-04TC-08
c= 50 om He= 0.40 m 7 18-04RTD-07 | 21-04TC-07
Capacity = 0053 m* 8 18-D4RTD-08 | 21-04TC-08

9 (ref.) 18-04RTD-09 | 21-04TC-08

whasluat
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Equipment : Hot Air Oven Cert. No.: 22TM1480

Condition As-Received : Used Item Page: 3of3

Reference : 2210-05750C-1

Result of Calibration :- (™) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall Uncartalrity Coverage
Point Setting Reading stability uniformity Variation Factor
(c) tey | {7e) (£°C) (c) (cy | (#c)| k
104.0 104.0 104.0 0.061 1.3 1.7 D42 2
140.0 140.0 140.0 0.14 2.3 2.4 1.1 )
180.0 180.0 180.0 0.21 3.5 3.6 1.3 2

Calibration Measured Temperature ( °C )
Point Position
(°C}) 1 2 3 4 5 6 ¥ 8 9 (ref.)
104.0 103.076 | 103.876 | 103.777 | 104.124 | 104,667 | 104.426 | 104.012 103.828 | 104.370
140.0 138.19¢ | 139.189 | 138.808 | 139.550 | 140.266 | 139.622 | 139.293 | 130.385 | 140.369
180.0 177.930 | 179.267 | 178.643 | 179.753 | 181.011 180.093 | 179.496 179.743 | 181.278

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensot
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
lemperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
UuUC* : Unit Under Calibration

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

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

-00o-

NASLUA”

a 1133251

DQE Services Co. Ltd.

DQE Services 32 Sof Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Nacmsl-‘rla“mu
CALIBRATION 0454

CERTIFICATE OF CALIBRATION
Certificate No.: SP22-016 Page 1of5
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 315
Equipment:  UV-Vis Spectrophotometer
Manufacturer :  Agilent Technologies
Model : Cary 60
Serial No.: MY15410009
ID No. : N/A
Received Date : 23 May 2022
Calibration Date : 23 May 2022

Issue Date : 26 May 2022

Condition Instrument : Good
Calibrated by : Approved by :
( Mr.Tanawut Rittidach ) ( Ms, Chonthicha Sangngern )
Technical Manager Quality Manager

The calibration result is applied only {0 the above calibrated item wnd wes found sccurate a5 shown on date and place of calibration only,

The measurement capability of the laboratory and its ility 1o national dards and to the unit of realized at the cor di

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE'Scr\-ic Co,, Led,

U
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DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone ; +66 (D)2 538 2054, Email : dgeservicesinfo@gmail.com HBC.TISLTIE 17025

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP22-016 Page 2of 5
Environment Condition : Ambient Temperature 25 =5 e

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 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

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

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

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 90 nm/min

Scan Interval of UUC :  0.15 nom.

Resolution of UUC: Photometric  0.0001 Abs.

Wavelength 0.1 nm.

nasluauau

FM-TO8-02 RO 171172021

DQE Services Co.,Ltd.
DQE Services 3250 Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 £
FPhone : +66 ()2 538 2054, Email : dgeservicesinfo/@gmail.com Necnsing 1rua
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
. 0.5787 0.5755 0.0032 0.0031 2.00
1.0490 1.0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5607 0.5588 0.0019 0.0034 2.00
1.0247 1.0232 0.0015 0.0035 2.00
2.1229 2.1211 0.0018 0.0082 2.00
0.0000 0.0000 0.0000 0.0028 2,00
485 0.5236 0.5197 0.0039 0.0029 2.00
0.9634 0.9625 0.0009 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
5453 0.5191 0.5171 0.0020 0.0031 2.00
1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2,00
566 0.5523 0.5509 0.0014 0.0030 2.00
1.0809 1.0799 0.0010 0.0029 2.00
2.0391 2.0329 0.0062 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5601 0.5584 0.0017 0.0031 2.00
633 1.0512 1.0498 0.0014 0.0029 2.00
1.9294 1.9265 0.0029 0.0082 v 2.00 o

FM-708-02 RO1 1/11/2021




DQE Services Co.,Ltd.
DQE Yp— 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 \
Phone : -+66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com ROCLTIR e TR
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
- 0.0000 0.0001 -0.0001 0.0050 2.00
0.7478 0.7421 0.0057 0.0056 2.00
257 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8619 0.0067 0.0059 2.00
i 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.2896 0.0016 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
44 0.6448 0.6403 0.0045 0.0055 2.00
]
nasluauau

FM-T08-02 ROT 1/01/2021

DQE Services Co_ Lid.
DQE i 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com o ik sk
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 5of5
Wavelength Accuracy :
CRMs Valunes UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.72 242.0 -0.28 0.18 2.00
27945 279.5 -0.05 0.18 2.00
287.81 287.5 0.31 0.18 2.00
334.06 3335 0.56 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.0 0.59 0.18 2.00
445,94 4454 0.54 0.18 2.00
453.66 453.2 0.46 0.18 2.00
460.02 458.7 0.32 0.18 2.00
536.59 536.2 0.39 0.18 2.00
637.98 638.3 -0.32 0.18 2.00
431.38 431.0 0.38 0.18 2.00
472.50 4725 0.00 0.18 2.00
513.47 513.5 -0.03 0.18 2.00
528.88 528.5 0.38 0.18 2.00
57317 573.0 0.17 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 684.7 -0.30 0.18 2.00
740.72 T40.8 -0.08 0.20 2.00
74855 748.5 0.05 0.18 2.00
807.03 807.3 -0.27 0.18 2,00
B879.28 879.0 0.28 0.18 2.00
Remark : - UUC = Unit Under Calinration
- NiA = Not Avaiable
= The resul fed inty af U is stated as the standard i of iplied by the age fetor k|
which for a normal distribution ponds to o g ility of imately 95%

- * Indicates non TIS1 accredited

- End of Certificate -

wnasluaugu
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DQE Services Co.,Lid,

DQ.E SETU‘ICES 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NBC-TIBLTIE 17025

CALIBRATION D434

DQE Services Co.,Lid.

DQE

CERTIFICATE OF CALIBRATION

Certificate No. : SP23-007 Page 1 of 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 315

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

1D No. : UAE.WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : Approved by :

{ Mr.Tanawut Rittidach ) ( Ms, Chonthicha Sangngem )
Technical Manager Quality Manager

The colibration result is applied only to the sbove calibrated item and was found accurate as shown on date and place of calibration only,

The ility of the v and its hility 1o ized national dards and {0 the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co,, Lid.

nasluauau

FM-T708-02 ROT 1/11/2021

SETViCES 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nacnel i imae
REPORT OF CALIBRATION
Certificate No.: SP23-007 Page 2 of 5

Environment Condition : Ambient Temperature 25+ 5 c
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 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : Photometric.  0.001  Abs.

Wavelength 0.1  nm.

wnasluaugu

FM-T0E-02 RO1 1/11/2021




DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd.. Ladprac, Ladprao, Bangkok 10230
Phone ; +66 (0)2 538 2054, Email ; dyeservicesinfo@gmail.com pscTslns 11028
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page Jof 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
i 0.5787 0.575 0.0037 0.0031 2.00
1.0490 1.044 0.0050 0.0029 2.00
2.1900 2,181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
= 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2,115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
o 0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2,00
0.5191 0.518 0.0011 0.0031 2.00
e 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2,00
su0 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.562 -0,0019 0.0032 2.00
e 1.0512 1.052 -0.0008 0.0030 2.00
]
1.9294 1.923 0.0064 L %sj m%u

FM-T708-02 ROL 1/11/2021

DQE Services Co.,Ltd,
DQE . 32 Soi Ladpran-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com HAC LT ks
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
535 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.743 0.0048 0.0057 2.00
557 0.0000 0.000 0.0000 0.0050 2.00
- 0.8686 0.861 0.0076 0.0059 2.00
g 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 2.00
150 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
Y
wnasluaugu
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DQE Services Co,,Lid,
DQE i 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services 27
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Hscainsneae
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241,54 240.8 0.74 0.18 2.00
279.40 278.5 0.90 0.18 2.00
288.70 2EE.0 0.70 0.18 2.00
33422 3335 0.72 0.18 2.00
361.26 300.5 0.76 .18 2.00
418.48 4178 0.68 0.21 2.00
446.70 4459 0.80 0.18 2.00
453.20 452.5 0.70 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.1 0.84 0.18 2,00
440.74 440.0 0.74 0.18 2.00
47222 471.5 0.72 0.18 2.00
513.70 5130 0.70 0.18 2.00
528,72 528.0 0.72 0.18 2.00
574.60 574.0 .60 0.18 2.00
585.48 584.6 .88 0.20 2,00
684.63 684.0 0.63 0.18 2.00
740.27 740.0 027 0.20 2.00
748.28 747.5 0.78 018 2.00
807.16 806.5 0.66 0.18 2.00
879.70 879.0 0.70 0,18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded unceriainty of measurement LY Is siated as the siandard uncenainty of measurement multiplied by the coverage factor &,

which for o normal distribution iy wa 5 bability of spproxi 95%

- * Indicates non TIS| aceredited '
nasluauau

FM-703-02 ROT 1/11/2021

- End of Certificate -

DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Ltd.

Phone : +66 (0)2 538 2034, Email : dgeservicesinfo@gmail.com Nateims T2t
CERTIFICATE OF CALIBRATION
Certificate No. :  SP23-008 Page 1 of 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

ID No. : UAE.WAT.051/2564

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument : Used

Calibrated by : Approved by :

( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngem )

Technical Manager Quality Manager

The calibration result is applied only 10 the above calibrated {tem and was found accurate as shown on date and place of calibration only.

The bility of the Jat v and its bility to ized national |

and to the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be réproduced other than in full except with the prior written approval of the DQE Services Co., Lud,

wnasluaugu
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DQE Services Co.,Ltd.

DQE

32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230

Services

WSC-TISLTIS 17025
CALIBRATION 0204

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

REPORT OF CALIBRATION

Certificate No.: SP23-008 Page 2of 5
Environment Condition : Ambient Temperature 25+ 5 e
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 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability  This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm,

Resolution of UUC : Photometric  0.001  Abs.

Wavelength 0.1 nm.

nasluauau

FM-708-02 RO 1/11/2021

DQE Services Co.,Ltd.
DQE Seryvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprac, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com acTane 7aae
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) ({Abs) k
0.0000 0.000 0.0000 0.0028 2.00
- 0.5787 0.574 0.0047 0.0031 2.00
= 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.182 0.0080 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
e 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.114 0.0089 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
e 0.5236 0.520 0.0036 0.0030 2.00
0.9634 0.960 0.0034 0.0029 2.00
1.9763 1.969 0.0073 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
S 1 0.5191 0.516 0.0031 0.0031 2.00
1.0003 0.997 0.0033 0.0033 2.00
1.9987 1.991 0.0077 0.0084 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.550 0.0023 0.0030 2.00
790 1.0809 1.078 0.0029 0.0030 2.00
2.0391 2.032 0.0071 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.558 0.0021 0.0031 2.00
e 1.0512 1.049 0.0022 0.0030 2.00
1.9294 1.922 0.0074 L %sj Jj_ﬁqﬂﬁu

FM-T08-02 ROT 171142021




DQE Services Co.,Ltd.
: 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DQE services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NecTaty e
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Caorrection Uncertainty Coverage factor
(nm.) {Abs) (ADbs) {Abs) (Abs) k
i 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.744 0.0038 0.0057 2.00
557 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.863 0.0056 0.0059 2.00
e 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.290 0.0012 0.0051 2.00
350 0.0000 0.000 0.0000 0.0050 2.00
B 0.6448 0.639 0.0058 0.0055 2.00
]
nasluauau

FM-T0B-02 ROT 1/11/2021

DQE Services Co.,Lid.
DQE Soivices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 "
Phone 1 +66 (002 538 2054, Email : dgeservicesinfoi@gmail.com R Tl
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 50of5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) L3

241.72 241.0 0.72 0.18 2.00

279.45 2788 0.65 0.18 2.00

287.81 287.9 -0.09 0.18 2.00

334.06 3335 0.56 0.18 2.00

360.93 360.5 0.43 0.18 2.00

418.59 418.0 0.59 0.18 2.00

445.94 445.8 0.14 0.18 2.00

453.66 453.0 0.66 0.18 2.00

460.02 459.5 0.52 0.18 2.00

536.59 536.5 0.09 0.18 2.00

637.98 638.0 -0.02 0.18 2.00

431.38 430.6 0.78 0.18 2.00

472,50 472.0 0.50 0.18 2.00

51347 513.0 0.47 0.18 2.00

528.88 528.5 0.38 0.18 2.00

573.17 573.% -0.53 0.18 2.00

585.35 585.0 0.35 0.20 2.00

684.40 684.0 0.40 0.18 2.00

740.72 740.5 0.22 0.20 2.00

748.55 748.5 0.05 0.18 2.00

807.03 807.0 0.03 0.18 2.00

879.28 879.5 -0.22 0.18 2.00

Remark : - ULIC = Unit Under Calinration

= NiA = Not Avaiable

= The resull expanded uncertainty of U is stated as the standard inty ol iplied by the coverage factor &,

age p ity of 05%

which for a normal distributi s to

= * Indicates non TISI accredited v
ngorconnene- NENIHAILAN

FM-70B-02 RO 1/ 1/2021
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o Foundstion for industrial Development National Food Institune R .. Foundation for industrial Development MNational Food nsttute
Food Industmal Laboratory Service Cenrer vy =l sy Food Industrial Laborstory Service Center

Verification Certificate Verification Report

Certificate No.: 2302413-001-01 Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: HEATING BLOCK DIGESTION
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: 2520 Serial No.: 91794469
gchack, Prakt g, Bangkok 10260 Resolution: 1 °C 1D No.: UAE.WAS.011/2560
Manufacturer: FOSS
Page 1 of 4 Date of Calibration: 30-31 March 2023 Page 2 of 4
Equipment: HEATING BLOCK DIGESTION Location: Laboratory Room, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature ( 25 %= 3 ) °C

Manufacturer: FOSS Relative Humidity { 55 £13) %

Line Voltage ( 220 = 10 ) Volt
Model: 2520

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

Serial No.: 91793469 compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on ITS - 90 .
ID No.: UAE.WAS.011/2560 - All data show below were final values and the initial data may be obtained upon request,
2. Reference Standard Instrument :
Order No.: 2302413 Instrument Model Serial No. Certificate No.| Due Date Through
Digital Thermometer 349704 MY44045576/MY41194453 M. .
Operation No.: 2302413-001 W?th Thermocouple Type R TC#101-103 / CH#101-103 T2 00 Y20 C:n::rfaﬁx:-y
3. This certificate Is traceable to International system of units {SI Units).
Date of Receipt: 28 March 2023 4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Date of Calibration: 30-31 March 2023 6. Condition of Calibrated item : Good

UUC* Description
Time of Record - Hour 30 Minute At 380 ¢

7. Result of Calibration : Without adjustment D After adjustment
Calibrated by  mr.Nuttapol Niyomehat Approved by
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 10 April 2023 Resy for the Technical Manag Team
The uncertainties are for a | probability of appr y 95 Y.

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
measurement realized at the corresponding national standards laboratory, This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute,

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

F-C5-003 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development Mational Food mstitute
Food Industial Lsboratory Service Center

Verification Report

Certificate No.:

Equipment:
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Foundation for industrial Development Matona Food Institurs
Food ndustrial Laboratory Service Certer

Verification Report

2302413-001-01

HEATING BLOCK DIGESTION

Model: 2520 Serial No.: 91794465
Resolution: 1 % 1D No.: UAE.WAS.011/2560
Manufacturer: FOSS

Page 4 of 4

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469
Resolution: 1 “C ID No.p UAE.WAS.011/2560
Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Page3of 4
Calibration point: 380 °C
Calibration result:
Reporting of Temp e
uuc* in uUucC* Readin Uncertain
Block No. (,i‘;“ 9 ooy e | stability (£°0) e it ey L
L 380 380 0.96 377.74 21
2 380 380 0.40 377.28 21
3 3B0 380 1.18 377.82 2.1
4 380 380 0.44 377.19 1.6
5 380 380 0.11 377.30 1.6
6 380 380 0.14 377.90 1.6
7 380 380 1.17 373.85 2.1
B 380 380 0.33 376.96 2.1
9 380 380 0.14 374.18 2.1
10 380 3B0 0.96 378.56 2.0
11 380 380 1.04 378.34 2.0
12 380 380 0.35 378.06 2.0
13 380 380 0.48 377.05 1.6
14 380 380 0.28 379.19 1.6
15 380 380 0.50 37748 1.6
16 380 380 0.48 378.33 1.7
17 380 380 0.71 377.60 1.7
18 380 380 0.35 376.77 1.7
19 380 380 0.84 377.08 1.8
20 380 380 0.41 378.58 1.8
Note:

-UuC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
= Stabllity = One-half of the greatest maximum difference of measured temperatures at one sensors,

for at least half an hour after reaching steady state.

F-C5-009 Revision: 01 Date; 20-04-65

Date of Calibration: 30-31 March 2023
Calibration point: 380 °C
Calibration result: Continued

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

Note:

TOP VIEW

w

|

[=]

o
(gl

Ma

nu

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

for at least half an hour after reaching steady state.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage

providing a level of confidence of approximately 95 26,

F-C5-00% Revision: 01 Date: 20-04-65




3388 Sirinrat
Aama IV Road,

FOSS

FOS5 South East Asia
Bullding, 25th — 26th Floor, Unit No. 3388/30,
Klongton , Klongtoey, Bangkok, Thailand 10110

Customer Service Report | Report No: 6623
[ oate: ] Join28 2022

I Customer: [ Umited, Anolvst and Eng;;-.ser-irv:[i Address:

T b sl
0

I Instrument: I ST00

I Serial: I 241BE 3052
Hours Travel To Customer Labour Travel From Customer
Start Q.00 3. oo -15.G0 LR 5. 50
Finish a.30 4G i 213 00~ ls‘-ool- Chrs. 17.50 | A hrs.
Job Type
Application Spacial Standard
Mormal Courtesy Visit Instaliation > Training
Distributor PMA Onboarding Quote In House
Internal ‘Warranty Repair P
Digital Service Sales Support Rermote Other
1 PO/Quote Number: |

1 PMA Type |

|  contract No.

Details of Work / Test

Condition / Status

- Unpack evzassdo T i oK
= deey  hoceSeory kit o
[~ Tictitm Sroomie slanin_vio Alkali _me Srb e ciendas ok
= msa~edonem¥ec moa IG Oo FPo =13
Instrument Ready for Use [ ok} [ nNotok |
Part No: Batch Description Qty
T ranfrm this rennrt i< accurate and comolete
Signed FOSS
Name Bt iy | Name { Erthohgns Boon Trll Lng
-y
Would you be willing to participate in a brlef survey in order ta tell us how we performed? |

wnanslunIuny

FOSS

Customer Serv

ice Report

FOS5 South Fast Asia

3388 Sirinrat Building, 25th - 26th Flaor, Unit No. 3388/90,

Ramna iV Road, Klongtan , Klongtoey, Bangkok, Thaiiand 10110

L Report No:

6534

e
Date: L5 13
e 2 #
[ Gamomen ] P2t Prolyol ond Bmyiocecing [Rodves:]
l Instrument: I I Serial: l Y L
Hours Travel To Customer Labour
Start q [ —
— 5 " 1
Finish " 0 4 s b fr
Job Type
Application Special Standard
Normal Courtesy Visit Installation Training e
Distributor PMA Onboarding Quote In House
Internal Warranty Repair P
Digital Service Sales Support Remote Other
1 PO/Quote Number: | |
I PMA Type | LR | contractho. | |
Details of Work / Test Condition / Status
£ ¢
PR
Instrument Ready for Use | ok _7 | nNotow |
Part Na: Batch Description Qty
| confirm this report is accurate and ]
Signed FOSS
Name T ik e ] Name | [N M‘.""“"‘J Bonhgmn o
[ Would you be willing to participate in a brief survey in order to tell us how we performed? [

wnaslumunu




Installation Qualification

Kjeltec™ 8100 Distillation Unit

This 1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOSS trained service personnel.

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing paramelers as specified in FOSS Analytical
AB’s Application Notes,

2 Purpose

This installation Qualification is designed to assure that:

= The Kjeltec instrument is received complete, with all required parts in good condition.
+ The location of the instrument is environmentally and ergonomically suitable

+ The instrument is assembled and configured correctly

+ Suitable electricity and water are supplied to the instrument, see table 2 for requirements.

3 Identification

Description Serial Number

Kjeltec 8100 Distillation Unit q1% §90S2
FOS5 Analytical A/S Tel +45 7010 3370 FOSS Analytical AB Tel +46 42 361500
63 Slangerupgade Fax +45 7010 3371 Box 70 Fax +46 42 340349
DK-3400 Hillerod E-mall support@foss.dk SE-263 21 Hogands E-mail support@foss.dic
Denmark Waeb www foss.die Sweden Web www foss.di

Customer Support, 6003 7242 ( Rev. 1 L‘anaqi'luﬁ'JUﬂu 16)

4 Control of Received Equipment

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the instrument) specifies all the items. The installer will verify that all items are
received as shipped on the packing list. For each item listed, verify that the acceptance criteria are met. If so,
write “Y™ in the right column of the table immediately following.

Packing List item Acceptance Criteria Pass/Y/N)
Kjeltec 8100 Distillation Unit No visible damage, received in
undamaged FOSS Analytical's standard Y
shipping container
Accessory kit, according to packing Included. No visible damage, received in
list undamaged FOSS Analytical’s standard ‘"I
shipping container
Handling device for digestion tube Included. No visible damage. \T
Tanks with level sensors for Waste, Included. No visible damage.
Alkali and Water ¥
Receiver flask Included. No visible damage. Y
One digestion tube 250ml Included. No visible damage. U
One digestion tube 100 ml |
Tube adapter Included. No visible damage. ¥
User manual Kjeltec 8100 Distillation Unit Y
Owners guide Kjeltec 8100 Distillation Unit (o
Quick guide Kjeltec 8100 Distiliation Unit Y
Spare parts manual Kjeltec 8100 Distillation Unit ¥
Application notes AN 300 included y
AN 303 included

Customer Support, 5003 7242 / Rev. 1 Laﬂa‘]i‘lu ﬂquﬂu 2(6)




5 Iinstallation

5.1 The equipment must be installed in a suitable
location with power, water and draining available

Verify that the instrument installation site meets the acceptance criteria given in the table below. If

s0, write “Y” in the right column of the table immediately following,

Location Requirements Acceptance Criteria Pass (Y/N)
Adequate space for instrument Dimensions 48x58x69 cm b
AC supply available for instrument 200-240 V ¥
S50/60Hz
Current 04 Y
Cold water supply available 2 U/min at 30°C Y
Drain For cooling water and waste (depending \
on local waste disposal legislation) Y
Ambient temperature Max. 40°C Y
Ambient humidity Max. 80% relative Y
Internal fuses T10A AH Y

Customer Support, 6003 7242 | Rev. 1

wnaslumuge o

5.2 The instrument must be assembled correctly
Verify that all tubes are correct connected. If so, write Y™ in the right column of the table

immediately following.

Instrument Tubing Connections

Acceptance | Pass

-
N

Deionised water in (steam generator)
Deionised water in (dilution water)

*) Receiver solution in
Alkali in

Power

Mot used

External titration module

I

Level sensars

g

Cooling water in (tap water)

10. Waste water out (tube drain vessel)
i1. Drain

12. Cooling water out (tap water)

=) Only on Kjeltec 8200

Criteria (Y/N)
] T 1 ? Visual Y

verification

by installer

Customer Support, 6003 7242/ Rev. 1

wnaslumupgu




5.3 The instrument should be assembled and powered up

Connect the distilling unit to the power supply. Perform the start up procedure and check that the
expected response is obtained. If so, write “Y™ in the right column of the table immediately
following.

Action Expected Response Pass (Y/N)
Switch on the power The instruments start up and the self test
will run.
The sample counter shows the number of Y
analysed samples since first power and
the Software Version shows the version
of the instruments software.
After start-up, Program 1 is loaded and Y
the Analyse menu is displayed.
Turn on the cold water tap No visible reaction Y
Press the “Manual” view The Manual menu is opened
Open the door with the handle,
place the test tube and receiver flask Y
in position. Close the door.
Select Dilution and press Start Water is added to the tube : 4
Select Alkali and press Start Alkali is added to the tube L4
Select Steam and press start After heating up, steam is entering the Y
tube
Select Drain and press Start The tube is drained Y

Customer Support, 6003 7242 / Rev. 1 L‘ana‘]i'luﬁ’JUflu 5(8)

6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted,

Deviation Action Comment

7 1Q Documentation

Upon successful completion and recording of all instructions above, sign and date this sheet below.
If required by customer, leave one signed copy with instrument,

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required,

Installed By:

Company:

Customer Name:
Company:

Date completed:

Gotomersppor. ons 7282 v wnaslumupu




Operation Qualification

4 Performance

4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic
correct. Then calculate a mean value.

KjEItECTM 8100 Distillation Unit I.  Choose “Manual” in the menu. (When starting up the instrument Program 1 is loaded)

2. Open the safety door by pressing Open and place a tube in the instrument. Close the safety
This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS doat.
Analytical. The operation qualification is performed by FOSS trained service Water
personnel. 1. Press Dilution and then press Start. 80 ml of water will be filled into the tube.
1 Intended Usg Z gzilz:f:re the collected water in a graduated measuring glass and note the result in table 1
Kjeltec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical 3. Check acceptance criteria in the table and make the judgment if passed or not.

Application Notes.
Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual.

Alkali
1. Press Alkali and then press Start. 50 ml of alkali will be filled into the tube.

2 Purpose

This procedure is designed to test the function of the instrument according to factory test
specifications:

i 2. Measure the collected alkali in a graduated measuring glass and note the result in table 1
+  Alkali volume belaw.

« Distillation Accuracy

3. Check acceptance criteria in the table and make the judgment if passed or not.
» Distillation Repeatability

o » Table 1 Vol “ontrol
3 Identification ume Conl

Test Result Expected result Passed (Y/N)
Description Serial Number ra
Water volume Y mi 76- 84 ml
Kjeltec 8100 Distillation Unit, 200-240 V 50/60 Hz Ay 334052 i ml ‘(’
19
AL ml

Alkali volume 91 __ml 47- 54 mi
ST ml \f
7% mi

FOSS Analytical A/S Tel +45 7010 3370 FOSS Analytical AB Tel +45 42 361500
6% Slangerupgade Fax +45 7010 3371 Box 70 Fax «46 42 340349
DK-3400 Hillerod E-mail supportfoss.dk SE-263 21 Hoganks E-mail support@foss.dk
Denmark Web www.foss dic Sweden Web www.foss.dk

R S OFE BONS 736 Fivyt Lanaqi‘luﬁquﬂu Vi Custamer Suppart, 6003 7246 / Rev. 1 Lgﬂa‘]iluﬂ’]uﬂu 27




4.2 \Verify the distillation procedure, accuracy and
precision

The distillation principle is to convert ammonium (NH4 ") into ammonia (NH3) by using an alkali

(NaOH) and thereafter steam distil it into a receiver flask containing boric acid and titrate with

standard acid solution using colorimetric end-point detection. Ammonium sulphate, a substance

with known ammonia content, can be used to check the accuracy of the distillation. The recovery is
calculated from obtained result.

The way to perform this test will be described in the following.

Chemical Check
Use ammonium sulphate (NH4)2504, purity = 99.5 % *)

Mol. weight = 132.14 g/mol, Nitrogen content in ammonium sulphate (99.5 %) = 21.09% *)

Analysis conditions according to AN 300

Water 80 ml

Alkali 50 ml NaOH (40%w/w)
Receiver solution 30 ml boric acid (4%)
Distillation time 5 minutes

SAfE 5 seconds

Titrant 0.2ZN HCI

For reagent preparation see Appendix A

1. Start the instrument and run two blanks without chemicals according to above analysis
conditions, distil into a receiver flask containing boric acid. Titrate with a standard acid
solution using colorimetric end-point detection. If the blanks are less than 0,2 ml continue with
the recovery tests:

b

Weigh 0.15 g ammonium sulphate into a tube. Prepare 6 samples (tubes).

3. Run the six samples according to above analysis conditions. Titrate with a standard acid
solution using colorimetric end-point detection.

4. Calculate the recovery according to below equations. Expected resulis of recovery should be

100%+1%.
Recovery test Result Expected result | Passed (Y/N)
Blank value (water blank) 1. _'L-’is_“ml 0.05-0.20 ml Y
2. L“f’_ml
Recovery
Accuracy Mean Value: (07, 0% 99-101% })
Precision SD: G557 SD<1% Y

Customer Support, 6003 7246 / Rev, 1 L‘ana’]i‘luﬂquﬂu 307

*) Note! Please also note that the below calculations must be adjusted if other purity levels of
ammonium salts are used. A certificate for the chemical supplier should be available

Purity Nitrogen content
99,5% 21.09% -

99,6% 21.12%

99,7% 21.14%

99,8% 21.16%

99,9% 21.18%

M 01H%
mi —mi x N x14,007 100
% Nitrogen = [ i M""*J - 21.72
ME ompie

N=Normality of titrant to 4 places of decimal.

9N

% Recovery = %x 100
[

) s P e

0 alsez 115k

®

)
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Cistomer Support, G003 72467 Rev. 1 LONd i‘lu ﬂ']Uﬂu a7




5 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Deviation Action Comment

6 0Q Documentation

Upon successful completion of tests above, sign and date this sheet below. If required by customer.
leave one signed copy with instrument.

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.

Performed By:

Company:

Customer Name:

Company:

Date completed:

Customer Support, 6003 7246 / Rev, | L‘aﬂa']i‘luﬂ'JUﬂu 57)

7 Appendix A

7.1 Preparation of Reagents
7.1.1  Alkali

To convert ammonium into ammonia an excess of sodium hydroxide is necessary.

Use 400 g NaOH per litre of solution. Commercially available in concentrations up to 50 %. Do not
use concentrations above 40 % as this will lead to crystal formation impairing the function of the
pumps. If you can only buy concentrations > 40 %, dilute it before use.

7.1.2 Titrant acid, determination of concentration

To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HCI
(hydrochloric acid) concentration is what it is supposed to be. A titration against a predetermined
solution of sodium carbonate as described below is thus necessary. Incorrect HCI concentration can
otherwise cause substantial errors.

= Standard substance
Weigh approx. 10 g of anhydrous sodium carbonate (Na;COs). Use a mortar to make a fine
powder. Dry it for [ h at 265 °C or 2 h at 200 °C. Afier cooling in a desiccator, transfer the
sodium carbonate to a beaker with a tight lid. Store it in a desiccator.

+ Indicator solutions
Dissolve 0.1 g methyl red in 100 ml methanol. Dissolve 0.1g bromoeresol green in 100 ml
methanol

s Procedure
Weigh approx. 0.4 g of the standard substance, using an analytical balance, note the weight

(W), Transfer the sodium carbonate to a receiver flask and add 40 ml of H,O (distilled or
deionized). Add 8 drops from each of the indicator solutions, Titrate to pink. Note the amount
in ml used (A;). Boil this solution for a few minutes. The solution will turn green. Cool rapidly
to room temperature under running water. Continue the titration until the next pink colour
change occurs. Note also this volume

(As). Boil the solution for a few minutes. Cool rapidly to room temperature under running
water. Continue the titration until the next pink colour occurs. Note also this volume (A,)

Note! Temperature changes will influence the volume and the concentration of the titrant
solution. The working temperature of the titrant should approximate that of its temperature
during standardization. If temperature corrections are necessary, sufficient accuracy may be
obtained by use of a correction table. (AOAC 942.25)

Customer Support, 6003 7246/ Rav. 1 Laﬂa']slu ﬂ'J‘UﬂN 67}




7.2 Calculation
18,870 % W,

Molarity (M) =m
1 1 3

Note! Concentration must be accurate to four digits, i.e. 0.2000 M.

Note! The colour change of this official procedure (AOAC 936.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.g. 0.1 g Methyl red and 0.1 g Bromocresol green in
100 ml methanol) will make it much easier to perform.

7.3 Receiver Solution
Boric acid 4 % with bromocresol green / methyl red indicator solution

In order to obtain accurate resulls the receiver solution is adjusted so that a small (0.05-0.20 m1)
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissolving 400 g of boric acid in about 5-6 | very hot deionized water. Mix and add
more hot deionized water to a volume of about 9 1. Cool the solution to room temperature and add
100 ml of bromocresol green solution (100 mg in 100 ml methanol) and 70 m! of methyl red
solution (100 mg in 100 ml of methanol). Dilute to 10 | with deionized water and mix carefully.

Note! The addition of alkali is to achieve a positive blank value. This should, however, be kept
between 0.05 - 0.20 ml titrant, to obtain good repeatability when testing blanks.

Adjustment of the boric acid is made by the following procedure:

1. Transfer 25 ml boric acid solution to a receiver flask and add 100 ml of distilled water. If the
solution in the flask is still red, titrate with 0.1 M sodium hydroxide solution until a neutral
grey colour is obtained. Calculate the amount of sodium hydroxide solution necessary to adjust
the boric acid solution in the 10 | flask with the formula: ml 1.0 M alkali = ml titrant x 40

2. Add the calculated amount of 1.0 M alkali solution to the boric acid solution. Mix.,

3. To check proceed as follows using 25 ml of the boric acid solution. Run a blank. If the value of
this blank is high (0.5 ml of 0.2 M HCI) the boric acid is incorrectly adjusted. This might create
irregular blanks. For correction add HCI directly into the boric acid tank, mix it carefully and
repeat until a reading of 0.05 - 0.20 m1 HCI is obtained. If a positive blank is not achieved, add
further small quantities of 1| M NaOH and repeat the check until a satisfactory value is
achieved.

Customer Support, 6003 7246/ Rew, 1 Lana‘]imﬁquﬂu 77

Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PQ applies to the Digestion system 2508/2520 (including exhaust and scrubber unit) and
Kjeltec 8100 Distillation Unit manufactured by FOSS Analytical. The user of the instrument
performs the PQ.

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltec 8100 Distillation Unit are
intended for laboratory use analyzing parameters as specified in FOSS Application Notes,

3 Purpose
The guidelines are intended to assist the user in successfully developing Performance
Qualifications for the specific application(s) to which the instrument is applied.

The Performance Qualification (PQ) includes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjeltec 8100 Distillation unit
consistently perform according to a specification appropriate for its routine use. Main activities in
the PQ) phase are:

= Preventive maintenance
e  On-going verification tests

This document suggests routines to fulfill the requirements for an acceptable PQ but the final
procedure should be adapted to local routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintenance of the Kjeltec 8100 should be performed according to the instructions in manual, see
User Manual Kjeltec §100/8200 Distillation Unit, chapter 5. Maintenance. A vearly service is
recommended (service agreement).

Maintenance of the Digestion block (including exhaust and scrubber) should be performed
according to instruction in the user manual, see User Manual Tecator Digestor, chapter 5.
Maintenance.

FOS5 Analytical A/S Tel +45 7010 3370 FOS5S Analytical AB Tel +46 42 361500
69 Slangerupgade Fax +45 7010 3371 Box 70 Fax +46 42 340349
DH-3400 Hillerad E-mail support@foss.dk SE-263 21 Higands E-mail support@foss.dk
Denmark Web www. foss.dk Sweden Web www. foss.dk

Customer Support, 6003 7363/ Rev. 2 Lﬂﬂa']i‘l,u ﬂ']Uﬂu 111y




4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
increased by adding a salt (K,SOy) to the digestion mixture. It's important that the optimal ratio
between acid and salt is kept; please follow recommendation in AN 300 or suggested procedures
for a specific kind of sample material.

The block temperate itself can be controlled external by inserting a temperature probe in the
intended hole in the aluminium block (front row of holes).

Use the reagents and method procedure specified in AN 300. Use only reagents of recognized
analytical grade, unless otherwise specified and distilled or demineralised water o water of
equivalent purity.

Suggested standard material for internal quality control:

Ammonium sulphate [(NH;},S0,], min. 99.5 % (mass fraction), with certified purity.

Note: The above chemical is usually readily available with a certificate
specifying the purity.

Alternatively ammonium iron(Il) sulphate, (NH, )z Fe (SO4); x 6 H,0, with certified purity may be
used.

Tryptophan (CH12N>0,), minimum assay 99 % (mass fraction). Nitrogen content 137.2 g/kg. Do
not dry in an oven before use.

Acetanilide (C;HsNO), minimum assay 99 % (mass fraction). Nittogen content 103.6 g/kg. Do not
dry in an oven before use.

Sucrose, (Cy2Hx»O1;), with a nitrogen content of not more than 0.002 % (mass fraction). Do not dry
in an oven before use.

Blank Tests

Carry out a blank test following the currently used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
values. If blank values change, identify the cause.

Note: The amount of titrant used in the blank test should always be greater
than 0.0 ml. Blanks within the same laboratory should be consistent across
time.

4.2 Recovery Tests

Regularly run recovery studies to check the accuracy of procedure and equipment:

¢ Nitrogen loss. - Use 0.12 g ammonium sulphate and 0.67 g sucrose per flask weighted to the
nearest 0.1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, H>S0.,
etc). Digest and distil under same conditions as for sample. Recoveries shall be =99 %,

e Digestion efficiency - Use a test portion of minimum 0.15 g of tryptophan or acetanilide and
0.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nitrogen content
according to the current procedure in use, The recoveries of tryptophan shall be =98.5 %: the
recoveries of acetanilide shall be =99.5 %.

= Distillation and titration efficiency — Distil 0.10 —0.15 g +0.0001 g ammonium sulphate,
omitting the digestion step. The recoveries should be >99.5 %.

Mote: Results less than 98.5 % or more than 101.0 % in either of the
recovery tests indicate failures in the procedure and/or inaccurate
concentration of the standard volumetric hydrochloric acid solution (should
be adjusted to four decimals accuracy according to procedure in AN,300)

Customer Support, 5003 7363 f Rev. 2 L‘ana‘]i ﬂ'J'Uﬂ!J 211y

External Quality Control Program

It is recommended to participate in an external quality control program, such a proficiency program
or ring test, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Results

s 14.007(V; — V)N 5 100%

"
Where:
Wy is the nitrogen content of the sample, expressed as a percentage by mass.
V. is the numerical value of the volume of the hydrochloric acid standard volumetric solution)

used in the sample test, in milliliters, expressed to the nearest 0.05 ml

Vi is the numerical value of the volume of the hydrochloric acid standard volumetric solution
used in the blank test, in milliliters, expressed to the nearest 0.05 ml.

N is the numerical value of the exact normality of the hydrochloric acid standard volumetric
solution, expressed to four decimal places.

m is the numerical value of the mass of the test portion , in milligrams, expressed to the
nearest 1 mg for sample weights >1 g or to the nearest 0.1 mg for sample weights <1 g.

5 Maintenance

5.1 Maintenance Kjeltec™ 8100

See instructions in User Manual - Kjeltec 8100/8200, chapter 5 Maintenance.

5.2 Maintenance Tecator™ Digestor
See instructions in User Manual - Tecator Digestor, chapter 5 Maintenance.

6 The Maintenance Record Charts

This record charts are provided to assist you in keeping your system in good working order. Please
make copies and use them regularly as they can often help us to help you in the unlikely event a
system malfunction.

Customer Support, 5003 7363/ Rev. 2
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Head Office : 321,43 Nanglinchee Rd. Chongnondsee Yannawa Bangkok 10120
Thailand Tel. 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com

Science Tech Laboratory :  279/27-29 Soi Watpoman Sathupradit 19 Rd.
Chongnondsee Yannawa Bangkok 10120 Tel. 0-2285-4101 Fax. 0-2285-4856

Job No. : JFO05/22

Certificate No. : FT005/22

Page : 1 0f2
Certificate of Calibration
Equipment : pH/ISE Meter
Manufacturer : Orion
Made in : USA.
Model : STAR A214
Serial No. : X36836
ID No. : UAE.WAT.025/2560
Ton Selective Model : 9409BN
Serial No. : ZW1-18420
Referance Electrode Model : 900100
Serial No. : ZWI1-16834
Range : Oto 14 pH
Resolution : 0.001 pH 0.1 mV

Submitted by :

5 ar

= o a & e o = o
v g luda uouded waud Buiidins aeudauaus $1dm
3 WOUIANTY 41 DUNTYNIN LU0

A T AFANNA 10260

Ambient Temperature : (25 3)"C

Relative Humidity

Issue date :

Calibrateded by :

Approved by :

1 (50t 15)%

Tuesday, August 23, 2022

Khannika Sangkham

(Khannika Sangkham)
Labaratory manager

nasluauau

Joh No. @ JF005/22 Certificate No. : FTM5/22
Received date : Tuesday. August 23, 2022 Page : 20f2
Calibration date : Tuesday, August 23, 2022

Condition of this calibration result

I Reference standard materials :  Certified Fluoride standard reference solution (Directly measured by differential
potentiometry with the aid of potassium fluoride "gquasi without transference”
against solutions prepared from primary reference materials from NIST)

2 This certificate was certified only for the instrument we calibrated

3 This result of calibration was found accurate as shown on date and place of calibration only

Result of Calibrati
Function : pH/ISE Meter with Probe

Direet Measurement

First Standard concentrated = 0.1 ppm
Secondary Standard concentrated = 1 ppm
Tertiary Standard concentrated = 10 ppm
Fourthly Standard concentrated = 100 ppm
Slope < -58.7 mV/Dec.
Channel : 1

Standard Concentrated UUC Reading Correction Stdev

Unit Under Calibration
( ppm) ( ppm) ¢ ppm) { ppm )
Model : 0.1 0.11 -0.01 0.01
S409BN S/N. ZW1-18420 1 1.02 -0.01 0.01
00100 SN, ZW1-16834 0 110 ~h10 =010
160 90.77 0.23 0.24
=t
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TISTA

Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AAZA0FS, Seral No. MY13160001
2. Working standard solution “Inorganic Ventures”
Multi Analyte Custom Grade Solution, Lot No. S2-MEBT08640
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsukdd, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chermistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 me/l at 2288 nm.Cd, 0.10,0.20,0.30,0.50,0.70 mg/\ at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/l at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 me/l at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 me/|
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 me/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/l at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 me/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, “PanReac AppliChem”
Cadmium Lot No. 1152457, Chromiurm Lot No. 1793249, Copper Batch No. T1170984, lron Batch No. T126087A,
Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch No, T270178A, Zinc Batch No, T820140A
AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 58 %

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

Calibrated by 1.

jcer
2. : RSy L aboratory

( Mr. Atipat Ratana ) Ref. 2015266012600366001

Issued Date : 15 February 2023

The results relate only to the items tested/calibrated or value assizned,
Advertising the Report/Certificate and publicity of the results except In full are prohibited unless written permission Is obtained from the governor af TISTR

FM.BLMTC.00Z Rew.d

Head Office
35 Mu 3 Tambon Khlong Ha, Amphce Khlong Luang,

Office/Laboratary Offlca

Sol 1€, Bangpoo Industrial Estate, Sukhumyit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurmthani 12120, Thailand Amphoe Muane, Changwat Samutprakan 10280, Thadand  Thailand

Tel, (66) O 2577 2000 Tel (66) 0 2323 1672-80 ext. 115, 116 18 1“ mwzz) 5217
Fax. (#6) 0 2577 9009 Fasx. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpaigtisir.onth Websiteswww.tistr.orth E-mail : micgtistr.orth E-mail : sumales@tistr.orth
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1. Noise Level
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CALIBRATION DATA

MTC. ACL. No. 387 / 66

Element Cd cr Cu Fe Pb Mn i Zn

0.0020 0.0000 0.0008 0.0000 -0.0009 0.0021 -0.0016 -0.0022
0.0015 0.0006 0.0005 -0.0009 | -0.0014 0.0018 0.0002 -0.0023
0.0014 0.0006 0.0010 -0.0009 0.0015 0.0008 -0.0004 | -0.0015
0.0021 -0.0008 0.0013 -0.0010 0.0005 0.0005 -0.0008 | -0.0004
0.0020 -0.0012 0.0004 0.0003 -0.0004 0.0001 -0.0024 -0.001
0.0021 -0.0011 0.0011 0.0003 0.0006 0.0009 -0.0002 | -0.0013
0.0017 -0.0009 0.0001 -0.0015 0.0010 0.0007 0.0001 -0.0016
0.0024 -0.0012 0.0004 -0.0002 0.0008 | -0.0005 | -0.0012 | -0.0019
0.0011 -0.0002 0.0015 -0.0004 0.0004 0.0008 -0.0003 | -0.0017

Absorbance 0.0017 0.0000 0.0009 0.0004 0.0001 0.0015 -0.0009 | -0.0024
0.0019 -0.0004 0.0004 0.0000 0.0006 0.0010 | -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 -0.0009 -0.0006 0.0010 -0.0004 -0.0017
0.0019 -0.0006 0.0011 -0.0008 0.0011 0.0004 -0.0003 -0.0005
0.0024 0.0003 0.0005 -0.0012 -0.0002 0.0012 -0.0006 -0.0011
0.0023 | -0.0012 0.0006 -0.0007 0.0002 0.0014 -0.0012 | -0.0013
0.0020 -0.0014 0.0009 -0.0018 0.0003 0.0012 -0.0012 -0.0013
0.0010 -0.0015 0.0002 0.0004 0.0017 0.0011 -0.0018 -0.0013
0.0016 -0.0011 0.0013 0.0003 0.0007 0.0026 -0.0006 -0.0006
0.0001 -0.0007 0.000% -0.0003 0.0008 0.0008 0.0000 -0.0001

Average Absorbance 0.002 -0.001 0.001 0.000 0.000 0.001 -0.001 -0.001

Continue 2/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The results relate only to the items tested/calibrated or value assigned,

Mhvertising the Report/Certificate and publicity of the results except in full are prohibited unless written permissicn is obtained from the gaverncr of TISTR,

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khleng Luare,
Changwat Pathumthani 12120, Thalland

Tel. (66) 0 2577 G000
Fax, (66) 0 2577 9009

E-mail : rumpaigtistr.orth Websitewww tistr.orth

Office/Laboratory Office
Soi 1€, Bangpoo Industrial Estate, Sukhurmiit Road,
Arnphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66} 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165 “d"
E-rnall : mtocgtistronth

Thalland

FM.BLMTC.002 Rev.4

196 Phaharysthin Road, Chatuchak, Barghkok 10900,

‘!ﬂmuq 5225, 5217

E-mail : sumalee@tstr.onth




A1-TISTR

Request No. 25-66 / 0323

2. Precision
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MTC. ACL. No. 387 / 66

Element

Conc.

{rmg/L)

Absorbance

Ave.
Abs.

S0

BRSO

Cd

0.02

0.0085

0.0084

0.0090

0.0089

0.0089 | 0.0090 | 0.0086

0.0092

0.0090

0.008%

0.009

0.0003

288

0.30

0.0993

0.1001

0.1007

0.1004

0.1004 | 0.0995 | 0.0997

0.0998

0.0999

0.0996

0.100

0.0005

0.45

0.70

0.2238

0.2229

0.2244

0.2249

0.2243 | 0.2233 | 0.2235

02231

0.2251

0.2240

0.224

0.0007

0.33

0.10

0.0088

0.0087

0.0094

0.0086

0.0086 | 0.0091 | 0.0099

0.0095

0.0076

0.0085

0.009

0.0006

7.25

0.30

0.0257

0.0265

0.0255

0.0270

0.0266 | 0.0258 | 0.0261

0.0262

0.0274

0.0262

0.026

0.0006

2.25

0.70

0.0573

0.0590

0.0580

0.0576

0.0578 | 0.0579 | 0.0593

0.0599

0.0586

0.0594

0.058

0.0009

1.51

Cu

0.05

0.0083

0.0084

0.0084

0.0075

0.0086 | 0.0086 | 0.0081

0.0080

0.0087

0.0092

0.008

0.0005

545

0.30

0.0430

0.0444

0.0426

0.0429

0.0435 | 0.0432 | 0.0428

0.0441

0.0427

0.0436

0.043

0.0006

1.41

0.70

0.0981

0.0992

0.0990

0.0997

0.0977| 0.0986 | 0.09%0

0.0982

0.0988

0.0980

0.099

0.0006

0.63

Fe

0.10

0.0109

0.0104

0.0087

0.0100

0.0087 | 0.0094 | 0.0102

0.0092

0.0094

0.0100

0.010

0.0007

753

0.50

0.0456

0.0442

0.0450

0.0444

0.0450 | 0.0455 | 0.0455

0.0441

0.0446

0.0444

0.045

0.0006

1.27

1.00

0.0904

0.0901

0.0891

0.0876

0.0873 | 0.0901 | 0.0876

0.0886

0.0879

0.0901

0.089

0.0012

1.38

Pb

0.20

0.0093

0.0099

0.0104

0.0102

0.0104 | 0.0109 | 0.0102

0.0103

0.0115

0.0117

0.010

0.0007

6.85

Q.70

0.03a4

0.0336

0.0336

0.0328

0.0338 | 0.0346 | 0.0336

0.0331

0.0343

0.0350

0.034

0.0007

202

1.50

0.0709

0.0718

0.0706

0.0713

0.0698 | 0.0718| 0.0712

0.0713

0.0715

0.0719

0.071

0.0006

0.90

0.05

0.0115

0.0130

0.0131

0.0127

0.0135 0.0136 | 0.0124

0.0133

0.0129

0.0130

0.013

0.0006

4.88

0.30

0.0709

0.0700

0.0714

0.0704

0.0700| 0.0705 | 0.0714

0.0698

0.0694

0.0700

0.070

0.0007

0.96

0.70

0.1619

0.1633

0.1646

0.1638

0.1646 | 01614 | 0.1632

0.1614

0.1636

0.1652

0.163

0.0014

0.83

Ni

0.10

0.0113

0.0105

0.0113

0.0114

0.0110| 0.0113 | 0.0117

0.0112

0.0107

0.0117

0.011

0.0004

3.45

0.50

0.0509

0.0517

0.0508

0.0502

0.0517 | 0.0516 | 0.0516

0.0523

0.0518

0.0503

0.051

0.0007

1.36

1.00

0.0997

0.1006

0.1006

0.1006

0.0996 | 0.0998 | 0.1007

0.1000

0.1013

0.099%

0.100

0.0006

0.55

Zn

0.05

0.0315

0.0309

0.0322

0.0304

0.0325%| 0.0312 ] 0.0313

0.0319

0.0308

0.0311

0.031

0.0007

235

0.30

0.1705

01728

0.1688

0.1693

0.1711| 01704 | 0.1704

0.1707

0.1708

0.1688

0.170

0.0012

0.70

0.70

0.3559

0.3572

0.35a8

0.3560

0.3559 | 03550 | 0.3579

0.3552

0.3574

0,3573

0.356

0.0011

0.31
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3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.

3/5

MTC. ACL. No. 387 / 66

33 R

Element | Standard Value of RM Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/1) {mg/) (mg/l) (96) (mg/1)

0.02002 0.021 0.001 4.90 + 0.005

cd 0.30030 0.298 -0.002 0.77 + 0.005

0.70070 0.675 -0.026 3.67 + 0.008

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

Elerment | Standard Value of RM Reading Error of Measurement | Error of Measurement | Uncertainty

{mg/l) {me/l) {me/l) (96) (mg/)

0.1001 0.101 0.001 0.90 + 0.009

Cr 0.3003 0.293 -0.007 243 + (.012

0.7007 0.648 -0.053 T.52 + 0.023

eading on wavelength- Copper (Cu) at 324.7 nm.

Elermnent | Standard Value of RM| Reading Errar of Measurement | Error of Measurement | Uncertainty

(me/1) {mg/l) {mg/) (%) (mae/)

0.050 0.046 -0.004 8.00 + 0.003

Cu 0300 0.289 -0.011 3.67 + 0,009

0.700 0.674 -0.026 3.71 + 0.020
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3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.
Elernent | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

MTC. ACL. No. 387 / 66

(me/1) (me/l) (rng/l) (%) {ma/l)
0.100 0.095 -0.005 5.00 + 0.014
Fe 0.500 0.474 -0.026 520 + 0.016
1.000 0.950 -0.050 5.00 + 0.029

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Elernent | Standard Value of RM|  Reading Error of Measurement | Error of Measurement | Uncertainty

(ma/l) (mg/1) (me/l) (96) (ma/l)
0.200 0.207 0.007 3.50 + 0.014
Pb 0.700 0.673 -0.027 3.86 + 0.030
1.500 1417 -0.083 5.53 + 0.061

3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.

Eternent | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/1) (mg/) (rmg/1) (%6) (mg/l)
0.04995 0.046 -0.004 7.91 + 0.005
Mn 0.29970 0.294 -0.0057 1.90 + 0.007
0.69930 0.694 -0.0053 0.76 + 0.014

Continue 5/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

1-TISTR

Request No. 25-66 / 0323 5/5 MTC. ACL. No. 387 / 66
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

Element | Standard Value of RM| Reading Error of Measurernent | Emor of Measurement | Uncertainty

(mg/\) (me/l) (ma/l) (6) (me/l)
0.1001 0.103 0.003 290 +0.013
Ni 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| Readine Error of Measurement | Emor of Measurement | Uncertainty

(mg/l) (mg/l) (mg/l) (96) (ma/1)

0.050 0.046 -0.004 8.00 p +0.013
Zn 0.300 0.311 0.011 367 + 0,013

0.700 0.665 -0.035 5.00 +0.019

Remnark : The reparted uncertainty Is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Calibrated by 1...
r )
2.
(Mr. Atipat Ratana)

Lo — o ]

Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate

The results relate anly to the items tested/calibrated or value assiened,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permissian s obtained from the eovemar of TISTR.
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PerkinkEirner’

For the Better

PinAAcle 900K
Preventive Maintenance Rep_o_r

UNITED ANALYST AND ENGINEERING

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

Instrument Serial No.: PFBS20031902

Date: 20-Jul-2022

enaslualu

PinAAcle 900F Preventive Maintenance (PM)

Company Name: UNITED ANALYST AND ENGINEERING
Address BANGCHAK, PRAKHANONG, BANGKOK, 10260
(Instrument Location):
Serial Number: PFBS20031902 PM Number: 2/2
COStBIEr NS K. SATHIDA Telephone 095-5580-049
(if applicable): Number:
Customer Support K. DUANG Service Order WO-01710010
|_____Engineer Name: Number:
Next PM Due
Date PM Performed: Jul 20, 2022 : Jan 20, 2023
(DD-MMM-YYYY) Date:
(DD-PMIM-YYYY]
Standard Labor Hours to Complete PM : S hours
Part Number Release Publication Date , )
09370145 Rev.9 A lanuary 2018 PerkinEimer’

Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle S00F by inspecting and
replacing any warn ar damaged parts. This service should anly be perfarmed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

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

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used In this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted hereln are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

IPinAAc]u 900F Preventive Maintenance Report (PM) Page 1 of 7 I
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Com ponent List Additional Tools Required for PM
Part Number _—_ E
Component [ Specific Model Serial # Configuration Notes (if applicable) Description Quantity Serial #
N1013000 0.24 Neutral density filter 1 MGO-252
N1013002 1.04 Neutral density filter 1 MGO-358
03030997 System 2 EDL Driver 1 03030997
M3050605 As System 2 EDL 1 16748
MN3050121 Cu Lumina HCL 1 092216-010130
Pa rts Lists MN3050109 Ba Lumina HCL i 102416-040160
MN3050139 K Lumina HCL 1 110716-010060
Parts Included with the PM N3050152 Ni Lumina HCL 1 100516-030190
Part Number (if o
i Descriptio uanti
applicable) i Qaniiy
BOS01696 Fan Filters N/A
MN3160156 O-Ring Kits for Sampling Introduction ( Stainfess Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Intreduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
THOO1022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number Expired Dat
; Description ali Batch/fLot # Hpea -
(if applicable) a Quality n (MM
NO300183 1000 mg/L Copper Standard AR 25-76CUY1 30-Oct-2022
Additional Reagents and Standards Required for PM (C Support Solution)
Part Number (if Expiration
2 Description uan Batch/Lot #
applicable) p Q tity / Date (mm/yy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO3 250 ml. AR AR
IPinAAclc 900F Preventive Maintenance Report (PM) Page 2 of 7 ] IPinAr\ctc 900F Preventive Maintenance Report (PM) Page 30f 7 I
| ] Y
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Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1.

3.

4.

5.

6.

General:

E'_‘I Review the instrument performance with the customer and document any recent
problems.

¥ Inspect the customer log book and make any appropriate P entries.

# perform general inspection of system for cleanliness.

PC Instrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

Mechanical:

Ll Inspect and clean all fans and filters. Replace filters if necessary
Inspect all gas lines for leaks and/or wear. Replace If needed.
Clean exterior of the instrument.

ﬂ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥l Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥] Check the drain system for signs of wear. Replace worn or damaged parts.

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

Electrical:

¥ Inspect PC boards. Clean if necessary.

Ll Carefully check all internal and external cable connections.

¥] Check instrument firmware revisions upgrade to current levels (if necessary)

#1 Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

Optics:
# Inspect and clean the sample compartment windows, if needed.
¥ Inspect optics. Clean or replace if necessary,

Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 200 Series Pre-installation Checklist SDB.
Verify that the acetylene filter and air filter element is dry. Replace if necessary.

| PinaActe 900F Preventive Maintenance Report (PM)

Page4 of 7 I
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7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results PassfFall
Flame Sensor Air/C;H; Flame correctly shuts down Active Passed
Drain Sensor Air/C;H; Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C:H; Flame correctly shuts down Active Passed
C;H; Pressure Sensor Airf/C;H; Flame correctly shuts down Active Passed
Aijr Prassure Sensor Airf/C;H; Flame correctly shuts down Active Passed
sumeresasersr | hocsneivons oide s he vt | acive | passod

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

Certificate Value
P Test R Its P ail
arameter Specification a1 553.6 nm (Abs.) est Resu ass/F
1.0 AND Filter + 5% from Cert. 0.9798 0.9848 Passed
0.2 AND Filter + 5% from Cert, 0.2042 0.1963 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail
Standard Deviation £0.010 0.0008 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation s0.001 0.0001 Passed
rl'-‘inMclc SGU0F Preventive Maintenance Report (PM) Page 5of 7 I
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8.4 D; Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results

Pass/Fall

Standard Deviation $0.010 0.0049

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results

Pass/Fail

Standard Deviation $0.005 0.0003

Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation £0.005 0.0005 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification | Results (Abs.) Pass/Fail
5 mg/L Sensitivity S5 Neb (if applicable) >0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3353 Passed
10. Review:
¥i Review with the custamer PM work performed.
V1 Review with the customer routine maintenance procedures.
¥ Discuss recommended custorner supplied materials to have on hand.
¥ Attach PM sticker.
I PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 I
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have

been completed.
This PinAAcle 900F Passes ¥1 Fails [] the p ive mai
s PR =

Authorized PerkinElmer Representative:

Authorized Customer Representative:

Date:
20-Jul-2022

(DO-MMM-YYYY]

Date:
20-Jul-2022
(DD-MMM-Y VYY)

I PinAAcle 900F Preventive Maintenance Report (PM)

Page 7of 7 ]
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;{:w

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES E 3
3344 PATTANAKARN ROAD 801 |5, SUANLUANG, SUANLUANG BANGKOK 0230

TEL. 0-271 7-3000-29  FAX_ (0

2 "
NEC-TIS-TISITORS
CALIBRATION 0408

Cert. No.: 23TM249

Page: 1 of 3
Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC45013201
ID No. : UAE.WAD.015/2561
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Received Order : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : (26 + 10 ) i
Relative Humidity : (50+30)%
Calibrated by : Preecha Hiahib
Approved by :

Approved Signatory
{ ) Pornthippa Tameyakul
(/} Malee Butkruea
() Suwit Imjai
Issue Date : 24 February 2023
The Uncertainties are for a confidence probability of approximately 95%
This ;I:u. nay not be reproduced other |I|u_r| in ||.:-: L except with the |‘.!|ur: ritien
Approval of the liead of Corpornte Sérvices 3: Equipment Culibration and Testing Services
1
wnaslunIuAy
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Equipment : BOD Incubator Cert. No.: 23TM248
Condition As-Received : Usead Item Page: 20of 3
Reference : 2302-02970C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 according to direct measurement
method with Data Acguisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on |TS-20.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MY57013711 22LM83 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
[ ~_ | Beginning Finished
{2 . Temp. ( °C ) 29 31
1 T REL. Humid. ( % ) 63 67
1 g i AC Supply { Volt ) 220 220
H ?H}Z
r $ s 8 Position : ’T;‘Ns:f‘
T wh, JHe / 7 22-18RTD-2/1
~aT 2 18RTD-2/2
3 18RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 18RTD-2/4
a= 10 em B 0.62 i 5 18RTD-2/5
b= 10 em W= 12 i 3] 18RTD-2/6
c= 10 em H= 12 - 7 18RTD-2/7
Capacity = 0.88 m? B 18RTD-2/9
9 (ref.) 18RTD-2/9
tenansls
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Equipment : BOD Incubator Cert. No.: 23TM249
Condition As-Received : Used ltem Page: 30of 3
Reference : 2302-02970C-1
Result of Calibration :- { * ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuct uuc* Temperature Temperature Overall Ungartainiy| Coverage
Paint Setting Reading stability uniformity Variation Factor
(°c) (°c) (°Cc) (x°C) (*C) (c) (£°C) k
20.0 20.0 19.3 0.32 0.57 1.0 0.60 2
Calibration Measured Temperature { °C }
Point Position
{°C} 1 2 3 4 5 6 7 8 9 (ref.)
200 20.088 19.916 20.388 19.976 19.973 19.838 19.837 18.821 19.849

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensar.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UucC* : Unit Under Calibration

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

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

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIF " CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUANLU GROK (0230

TEL. 0-2717-3000-27  FAX. (-

NESC-TIBLTIBITOZE
CALIBRATION 0008

Cert. No.: 22TM1232

Page.: 1 of 3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : -
ID No. : UAE . WAOD.002/2550
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanonag,
Bangkok 10260

Location : Lab Floor 2

Received Order : 15 August 2022
Calibration Date : 15 August 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50 +£30)%

Calibrated by : Kunchit Promprat
Approved by :

FRPTUVEY DGy
() Pornthippa Tameyakul
{ ) Malee Butkruea
() Suwit Imjai

Issue Date : 16 August 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificne muy mot be reproduced other than in full, except with the priorw

Approval of the head of Corparate Serviees 3 @ Equipment

iom and Testing

wnasluaugu
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Equipment : BOD Incubator Cert. No.: 22TM1232
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2208-01860C-1

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on 1T5-90.

Equipment :

BOD Incubator

Cert. No.: 22TM1232

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

Instrument

Model
34970A

Serial No.

MY44035217

Cert. No.
21LM30

1 ) Data Acquisition
2. This 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.
Result of Calibration :- {*) Without Adjustment

Due Date
23 Dec 2022

Condition As-Received : Used ltem Page.: 3of 3

Reference : 2208-01860C-1

Resuit of Calibration :- (* ) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Mot Available

Calibration uuc* uuc* Temperature Temperature Overall tireartality Coverage
Point Setting Reading stability uniformity Variation Factor
(e (°c) (7G:) (£°C) (*c) (c) (£°C ) k
20.0 19.6 19.5 0.38 0.39 i | 0.70 2

Calibration Measured Temperature ( °C )
Point Position
(*C) 1 2 3 4 5 6 7 8 9 (ref.)
20,0 20.050 20.264 19.851 19.771 19.928 20.169 19.888 19.829 20.001

Function of UUC* :

Temperature Source

Fresh air setting : Not Available Environment during calibration
; Tt _"I' Beginning Finished
? I Temp. ( °C ) 28 28
) REL.Humid. { % ) 61 63
s 3 AC Supply ( Volt ) 227 227
g (i)
H ?wz
3 $ Position : Har. Std;
T 7 ID No.:
Wiz L, . 0 1 18-10RTD-01
2 18-10RTD-02
w 3 18-10RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
a= 10 em D= 0.53 o 5 18-10RTD-05
b= 10 om W= 1.2 m :] 18-10RTD-06
= 10 om H = 1.2 pes 7 18-10RTD-07
Capacity = 0.76 m? 8 18-10RTD-08
9 (ref.) 18-10RTD-09

enaslualu

g~
a 1121247

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference |ocation which are observed at the same time or at as close an obsgervation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
uuc* : Unit Under Calibration

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

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

-o0o-
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CORPORATE SERVIC
S34/4 PATTANAKARN RDAD 501 15,8

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
3: EQUIPMENT CALIBRATION AND TE
LIANG, SUA

TEL, 027 17-3000

RVICES
TANG BANGKOK (0250

NSC-TISLTIS1TO28

FAX. (1-27 19-9454 CALIBRATION 0605

Cert. No.: 22TM1233
Page.: 1 of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

{ Pornthippa Tameyakul

(+ ) Malee Butkruea
() Suwit Imjai

Issue Date :

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be:repros

Approval of the head of Corporate Serv

zd other than in full, except w

53 - Bquipment Calibratio

BOD Incubator
Arco

uc4-1320

UAE WAO.018/2559

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

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

15 August 2022
15 August 2022
(26+10)°C
(50 +30) %

Kunchit Promprat

Approved Signatory

16 August 2022

the prior wrines

nd Testing Services.
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Equipment : BOD Incubator Cert. No.: 22TM1233
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2208-01860C-2

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International Systemn of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Mot Available Environment during calibration
ERUEE Beginning Finished
: 7 Temp. { “C ) 28 28
REL.Humid. { % ) 65 62
g 3 AC Supply ( Volt ) 227 227
g rat)
H 5 LHE2
9 i . 3 Position : F:;f.'ftd.
} 0.:
Pamn - - . D
W Pk )L - / 1 18-10RTD-01
& 2 18-10RTD-02
W 3 18-10RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
a= 10 om D= 055 m 5 18-10RTD-05
b= 10  om W= . 6 18-10RTD-06
g= 10 cm Hs= 12 m 7 18-10RTD-07
Capacity = 0.76 m? 8 18-10RTD-08
9 (ref.) 18-10RTD-09

wnesluaunu
a 1121245




Equipment : BOD Incubator Cert. No.: 22TM1233
Condition As-Recelved : Used Item Page.: 30of 3
Reference : 2208-01860C-2
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc* uuc* Temperature Temperature Qverall B Coverage
Paoint Setting Reading stability uniformity Variation Factor
(c) (cH (°Cc) (£°C} D) (°C) (£€) k
20.0 19.8 19.7 0.31 0.29 0.77 0.61 2
Calibration Measured Temperature { °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
200 19.956 19.783 19.988 19.842 19.843 19,908 19.770 19.910 19.824

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensot
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
UucC* : Unit Under Calibration

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

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

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 22TW240

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : YSI
Model : 4010-2wW
Serial No. : 20260326
1D No. : UAE.WAQ.DB3/2563
Received Date : 21 October 2022
Test Date : 26 October 2022
Reference : 2210-0734DSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Laboratory Condition : Temperature (25+5)°C
Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technigue with Azide Modification Method

Tested by : Walalak Sirithean

Approved by :

Approved Signatory

{ J.Malee Butkruea
{ /)Sailhip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 27 October 2022

wnaslumunu
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Cert.No.: 22TW240
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments ;
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Assocciation (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC0O04 22MM50 20 Sep 2023

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 20E103527
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L.)
B.14 812 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory
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Cert. No.: 23TM182
Page: 10of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul
{/) Malee Butkruea

Issue Date :

Incubator

Binder

BD 53 E2

13-07343

UAE.MIC.005/2558

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

Bangchak, Phrakhanong,
Bangkok 10260

Microbiology Laboratory

15 February 2023
15 February 2023
{26+10)°C
(50x30)%

Suwit Imjai

P Tn—

24 February 2023

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced oth

of the hend of Corporite Services 3

I fuill. except with e prior wrinen




Equipment : Incubator Cert. No.: 23TM192
Condition As-Received : Used ltem Page: 20f 3
Reference : 2302-02950C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to dirsct measuremeant
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acguisition 34972A MYE2003411 22LM185 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Equipment : Incubator Cert. No.: 23TM192
Condition As-Received : Used ltem Page: 3of3
Reference : 2302-02350C1
Result of Calibration :- { *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall Unesitaliity Coverage
Point Setting Reading stability unifarmity Variation Factor
(°c) (°C) ("¢) (£°C) (c) (°C) (£°C) k
35.0 35.4 35.4 0.037 0.56 0.86 0.30 2
Calibration Measured Temperature { °C )
Point Position
(*c) 1 2 3 4 5 6 7 8 9 (ref,)
3as.0 35.256 35.308 35.116 35453 34,700 34,798 34.718 34.657 34.938

Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
[ Beginning | Finished
fz p Temp. ( °C ) 22 23
REL.Humid. ( % ) 65 61
= o AC Supply ( Volt ) 231 231
g (ref)
¢
H V2
3 i 8 Position : Ral. &td,
T /’ ID No.:
J Wiz 7, © o B
W2 iz 18 1 20RTD-2/1
T 2 20RTD-2/2
B Y EEE—
W 3 20RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 20RTD-2/4
a= 50 cm D= 043 m 8 20RTD-2/5
b= 50 cm W= 0.40 - ] 20RTD-2/8
f= BB e i I 7 20RTD-2/7
Cepacity = 0053 B 2OR [D
9 (ref) 20RTD-2/9

wnenslaer

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperalure pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout cbservation,
UuC* : Unit Under Calibration

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

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

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALTERATION AND TESTING SERVICES

5394 PATTANAKARN ROAD SO0 18, SUANLUANG. SUANLUANG BANGKOK 10250 e B
NSC-TISETIST TS

TEL. 0-2717-3000-27 - FAX. 037199454 CALIBRATION t008

Cert. No.: 22TM1063

Page.: 1 of 3
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
Model : INB 400
Serial No. : E411.1325
ID No. : UAE.MIC.003/2555
Submitted by : United Analyst and Engineering Consultant Cao, Ltd.

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

Location : Microbiology Laboratory
Received Order : 11 July 2022

Calibration Date : 11 July 2022

Ambient Temperature : (26 =10 ) G

Relative Humidity : (50+30) %

Calibrated by : Man Pattanapongpaiboon

Approved by :
Approved Signatory
() Pornthippa Tameyakul
) Malee Butkruea
() Suwit Imjai

Issue Date : 18 July 2022

The Uncertainties are lor a confidence probability of approximately 95%

L with the priar writien

Equipment : Incubator Cert. No.: 22TM1063
Condition As-Received : Used |tem Page.: 2 of 3
Reference : 2207-02450C-3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurament
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on |TS-80.

Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MY57013823 221Lm24 26 Feb 2023

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

Result of Calibration :- (%) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
5 t Temp. (°C ) 25 25
REL.Humid. { % ) 56 62
AC Supply ( Valt ) 219 223
H
Position : Refi 844,
ID No.:
1 21-17RTD-01
2 21-17RTD-D2
3 17RTD-03
Probe Installation Details : Dimension of Chamber : 4 T7RTD-04
a= 5.0 cm b= 0.40 i 5 17RTD-05
H= B0 cm W= 033  m 8 17RTD-08
c= 50° .om H= g4 7 1TRTD-07
Capacity = 0083 m? 4 17RTD-08
9 (ref) 17RTD-09

enasluau. -




Equipment : Incubator Cert. No.: 22TM1063
Condition As-Received : Used Item Page.: 30of 3
Reference : 2207-02450C-3
Resuit of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uucr Temperature Temperature Overall lineeidsinty Coverage
Paoint Setting Reading stability uniformity Variation Factor
("c) (°C) (c) (x°C) (c) (°C) (£C) k
36.0 35.5 35.5 0.10 0.63 .88 0.20 2
Calibration Measured Temperature ( °C )
Point Position
(°c) 1 2 3 4 5 6 7 8 [ o(ref)
36.0 35.896 35,803 35.846 35,766 36.272 35.561 36.212 35.519 I 35.687

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any ocne sensot
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same fime or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperalures throughout observation
UUGC" : Unit Under Calibration

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

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

-olo-
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CORPORATE SERVICES 3: EQUIT
53408 PATTANAKARN ROAD 801
TEL.0-27
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CALIBRATION 000R

Cert. No.: 23TM183
Page: 1 of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

{ Pornthippa Tameyakul
( /) Malee Butkruea

Issue Date :

Water Bath
Memmert

WHNE 14

L416.0606
UAE.MIC.002/2560

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiclogy Laboratory

15 February 2023
15 February 2023
(26+10)°C
(50 +30) %

Suwit Imjai

Approved Signatory

24 February 2023

The Uncertainties are for a confidence probability of approximately 95%

This cenificaie may tot be reproduced o

Apgproval of the head of Corpomte Services 3 : Eguipment Calib

1 Tl eseipt with the prior w




Equipment : Water Bath Cert. No.: 23TM193
Condition As-Received : Used ltam Page: 2of 3
Reference : 2302-02950C-2

Procedure Used :-

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

The temperature scale used was based on |TS-20.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MY58003411 22L.M165 26 Nov 2023
2. This certificate s valid only to the item calibrated on date and place of callbration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (* ) Without Adjustment
Function of UUC* ; Temperature Source
Environmental AC Voltage Supply
{FE) (%RH. ) ( Valt )
Beginning of Calibration 22 &5 231
Finished of Calibration 25 61 231
Position : Ref. Std.
’ ID No.:
1 4804539-001
ra
v 1 2 2 4804539-002
Pl S(ref.)
4 3 - 3 4804539-003
i 4 4804539-004
S(ref.) 4804539-005
Front

@nansluatigy

Equipment : Water Bath Cert. No.: 23TM193

Condition As-Received : Used Item Page: 3of3
Reference : 2302-02850C-2
Result of Calibration :- () Without Adjustment
Function of UUC™ : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(c) (°c) (°C) 1 2 3 4 5 (ref.)
445 44 5 44.5 44 453 44,437 44.428 44 477 44.459
Calibration | -, itormity | Stability |Uncertainty| C°Ye"29°
point Factor
(°c) (°C) (£°C) (£°C) k
445 0.079 0.038 0.15 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an cbservation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UuC* : Unit Under Calibration

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

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

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
RVICES 3: EQUIPMENT CALIBRATION AND TESTING

CORPORATE
53408 PATTANAKARN ROAD 501
TEL., 0-27

0120

ERVICES
K 10230

NGB .
NEC-TIBL-TIS1T025

FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM124
Page: 10of 3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

() Pornthippa Tameyakul
()

) Males Butkruea

Issue Date :

Water Bath

Memmert

WNE 14

L416.0612

UAE MIC.003/2560

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiclogy Laboratory

15 February 2023
15 February 2023
(26+10)°C
(60£30 )%

Suwit Imjai

Approved Signatory

24 February 2023

The Uncertainties are for a confidence probability of approximately 95%

Tlits certificate mby not be reproduced sther than (o full, exveps with the prior written

bration wd Te\linu_.‘irrrh:en v
nenslumugy

Servic

Approval of the head of Corporat 3 Equipment C

Equipment : Water Bath Cert. No.: 23TM194
Condition As-Received Used Item Page: Zof 3
Reference : 2302-02950C-3

Procedure Used :-

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

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349724 MY59003411 22LM185 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C ) ( %R.H. ) { Volt )
Beginning of Calibration 22 65 231
Finished of Calibration 22 63 230
Positi Ref. Std.
mon ;
osthie ID No.:
1 4804532-001
ol 2 - 2 4804539-002
e S(ref.) o
A4 3 A a 4804538-003
------------ = 4 4804539-004
S(ref.) 4804538-005
Front

tanasluaIugy.




Equipment : Water Bath Cert. No.: 23TM194
Condition As-Received : Used ltem Page: 30of3
Reference : 2302-02950C-3
Result of Calibration :- ("} Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(°C) (°C) (*C) 1 2 3 4 5 (ref.)
44.5 44.5 446 44 520 44,509 44 .488 44,552 44,530
Callbratlon | s iformity | Stability |Uncertainty| C2Verage
point Factor
(c) (c) |tz=c) g£50) k
445 0.077 0.037 0.15 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

uuc* : Unit Under Calibration

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

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

-o0o-
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Equipment: Balance Certificate No.: C01223732
Model: PX8623 Issued Date: 09 December 2022
Serial No. (or 1D.): C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 10of 2
Condition: New
Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Environment Condition: Temperature 26 "C + 05°C
Humidity 53 %RH % 3.9 %RH

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

Calibration By: Mr. Adisai Maknoi

Calibration Date: 09 December 2022

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

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Meatrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02221765

(Mr. Adisai Maknaoi) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory
This cartificate is issued the unlis of g to the System of Units (SI). It p ility of to
international or national standard or other recognized nalional standand laboratories.
The stated Is the which Is from the multiplied by the coverage factor (k=2) o
provide a leved of of 25%. s in ‘with the Guide o Exp of L in (GUM).
These results may ba affected by from The resulls relate only 1o the items fesied, callbrated or sampled. The report shall

not be reproduced except in full without approval of DKSH Technology Limilad.

i Rumonies renTuTal drin .
3 EEErin! et Taus npaommneas 10260 1

3553 Suarueni Rows, Barge Benghor 10280 BNFITLUAIUAN

Phone: +66 2638 7000 Email: com  Websie: h

Dellvering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022




Certificate No.: C01223732 Page:2of 2
Calibration Resuits:
Without Adjustment
Eccentric Emor; Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
el | e B Nominal Test Valus 200 (@)
1L @'@ 2E) /A@ (B Reference Points (g)
©® ele e A B c D E
—— - — — - 0000 | 0000 | 0.000 | 0.000
Repsatability: Determination of the standard deviation of weighing balance., Readability 0.001 (@)
Nominal test value (g) Standard Deviation
50 0.0004
500 0.0005
Ervor of indication from nominal or conventional mass value., Readability 0.001  (g)
Nominal Value | Cc ional Mass Displayed Value Error of indication Uncertainty
(@) (@ (@) (@ (@ *
1 1.0000 1.000 0.000 0.0010 2.03
5 5.0001 5.000 0.000 0.0010 2,03
10 10.0001 10.000 0.000 0.0010 2.03
20 20.0001 20.000 0.000 0.0010 2.03
50 50.0001 50.000 0.000 0.0010 2.03
100 100.0001 100.000 0.000 0.0011 2.03
200 200.0004 200.000 0.000 0.0011 2.02
300 300.0005 300.000 -0.001 0.0013 2.01
400 400.0008 400.001 0.000 0.0014 2.01
500 500.0003 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.00189 2.00
The End of Certificate
Wi Rmismz waTwTall 4vin
e e T a3 lumuqu
Phona: +66 2638 7000 Emall: info Wabsie: weew,dksh

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

Refer to Certificate No.: C01223732 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration cerificate:

The error of indication determined during calibration are under given measurement and environmental conditions and
considering the expanded measurement uncertainty (coverage probability 85%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
those parameters have not been assessed separately.

Tolerance and Decision rules:

Assassment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Declsionrule: [ Choice A Binary Staternent for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

[Z] Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk <2.5% PFA and
Condition Pass or Condition Fail Spedific Risk < 50% PFA

[0 Cholea C Customer defined, Custorners may define arbitrary multiple of r to have applied as guard
band {(w=rU).
; PFA — Probability of False Accept

(Mr. Rungrod Jenkittrakulchai)

Authorized signatory

widn Fumesies maTulad e
DKSH Technology
2833 M urHrTn ume 10280

wnasluaugu

CAL-FM-CO1-14: 12 Sep 2022

2833 Road, ¥ Banghok 10260

Aksh, shailand

Delivering Growth - in Asia and Beyond.




Refer to Certificate No.: C01223732

Statements of conformity:
Without Adjustment
Readablility; 0.001 g
Nominal Value Error of Guard band (w) | Tolerance (&)
indication Confarmity
a ] g a
1 0.000 0.0010 0.002 Pass
5 0.000 0.0010 0.010 Pass
10 0.000 0.0010 0.020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0.100 Pass
100 0.000 0.0011 0.200 Pass
200 0.000 0.0011 0.400 Pass
300 -0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0019 1.200 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, envirenmental conditions or improper usa.
The End of Statements of conformity

wAdn fmomey A TuTal $in
DICSH Technology

2533 muusedin L areen rennss T R 10260

2533
Phone: +68 2635 TOD0O  Emait indo,

Banghok 10260
Wabalte:

Delivering Growth - in Asla and Beyond.

nasluauau

CAL-FM-C01-14: 12 Sep 2022

Error of indication

15

05

-15-

Without Adjustment
Job Neo.KSPR2215576
Readability:0.001g

\

A 1—4—T+n—~
\\
“*«-\

1 10 100 1000
¥ Errorof indication = Uncert(s) = Uncert(-) Sty ot Bl

----- Lower Acceptance limit Upper imit Lower Specification

Upper Specification
v
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Part of DKSH Group Part of DKSH Group

S Certificate No.: 11220112 Page: 2of 4

Iy Certificate of Calibration

e
’?-:‘\\‘\ Position of Standard
NSCTISITIS 17025 m # 1: Center of Chamber

i

gt

oA
ek

Equipment: Autoclave Certificate No.: C11220112 v #2: Temperature Sensor of UUC
Model: CL-40L ssued Date: 19 June 2022 - GaSimuspen
Serial No. (or ID.): 810010 Job No.: KSPR2207123
Manufacturer: ALP Page: 1 0ofa i1 e
Condition: In Condition

e #
Customer: United Analyst and Engineering Consultant Company Limited w —T ( )
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand Vel W Hortzaomd eam)
] O
Environment Condition: Temperature: 25°C ¥ 0.4 °C
Hurnidity: 60 %RH + 4.5 %RH
Voltage: 227 VAC = 25 VAC
Standard Installation Locations
Calibration Place: United Analyst and Engineering Consultant Company Limited ( 301 Room ) Sandart Lonstionx iy ST el
3 Soi Udomsuk 41 Sukhumvit Road, Standard Locations (#2): Distance from temperature sensor of UUC 2 (cm.)
Bangckak, Prakanong, Bangkok 10260 Thailand Standard Locations (#3): Distance from the wall 5 {cm.)

Calibration By: Mr. Atachal Ngamchanat Position of Std #1 #2 #3

Calibration Date: 17 June 2022 Channel of Logger 1 ) 3

The Method used: In house method, SPCC-WI-18, base on BS 2646 : Part 5

Traceability: This certificate is traceable to the SI Units maintained by National Institute Definitions

of Metrology (NIMT), Thailand through Quality reborn Co., Ltd.

Certificate No.QR21-1584 Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards al any positions or location.
Measured Stabilily: The one-half of greatest maximum difference of measured temperatures at any one probe.

\MIr. AlEcnal Ngamenanart) P AT (Mr. Ugon snchana)
Person in charge Authorized signatory
This certificate is issued the units of t to the | System of Units (SI). itp traceability of to
intarnational ar national standard or other recognized national standard |laboratories.
The measurement uncerainty stated is the exp which Is d from the i it by the ge factor (k=2) to
provide a lavel of of il 95%. Itis in with the Guide to Exp of L inty in {GUM).
These results may be affected by deviations from i The results relate only to the items tested, calibrated or sampled. The repart shall

not be reproduced except in full without approval of SPC RT Co., Ltd.

1 |
2 ekt o o nasluauau 2 e v ot wnasluaugu
Af 00003 1194 TourErETraaile 57 puuayse 1014 VIIUAE T NEWIRIVLG (amnrTaRe 10250 #w# 00003 1194 Torriresmus e 57 o 1011 U100 IARTEIVIS TTAMRINILAT 10260

Branch 00003 1134 Sal Weshirathamsethit 57, Sukbumyit 101/1 Rood, Bongshak, Phrokhansng, Bongkak 10280 Trallond Bronch 00003 1194 Sol Woshiromomsathe 57, Sukfume 1071 Fnod, Bongohak, Phrokhanong, Bangsok 10260 Thaflana
Tet: 0 2405 4333 Ext. T200-3308 Fax: 0 2185 4424 E-mol com \Wansite: e SPCC-FM-C11-13: 05 Apr 2022 Tel: 0 FIRE 4333 Exb II003308 Fax: 0 Z185 4424 Comoil: i soce ) .com  Whoalte apG-ri.com SPCC-FM-C11-13: 05 Apr 2022




SERT

Part of DKSH Group

Certificate No.: C11220112 Page: 3of 4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 116.0 °C
Measured Correction of
Locations Temperature uuc. B
(°C) (°C) (x°C)
#1 116.16 0.16 0.35
#2 116.21 0.21 0.35
#3 116.23 0.23 0.35
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations
Desired | Setting | Indicating | Indicating #1 #2 #3 NresEiRiyY
(°C) (°C) (°C) MPa (°C) (°C) ("C) (¢°C)
116 118 116.0 0.08 116.16 116.21 116.23 0.35
Chamber Characterization
Indicating Temperature Indicating Pressure Measured Stability
°C) MPa (+ °C)
116.0 0.08 0.12

Note: * Maximum uncertainty of the each position
Record every 10 seconds after reaching steady state or after one achieved complete cycle.

SERT

Part of DKSH Group

Certificate No.: C11220112 Page: 4 of 4
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 122.0 °C
Measured Correction of
. Uncertainty
Locations Temperature uuc.
(°C) (°C) (x°C)
#1 122.27 0.27 0.35
#2 122.33 0.33 0.35
#3 122.34 0.34 0.36
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations
- e e Uncertainty
Desired | Setting |Indicating | Indicating #1 #2 #3
(°C) (°C) ("C) MPa ("C) (°C) (°C) (x°C)"
122 122 1220 0.12 12227 122.33 122.34 0.36
Chamber Characterization

"c)

Indicating Temperature

Indicating Pressure
MPa

Measured Stability
(x °C)

122.0

0.12

0.20

Note: * Maximum uncertainty of the each position
Record every 10 seconds after reaching steady state or after one achieved complete cycle.

The End of Certificate
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Corrzgfciqp {'c)

Corr_Distribution & Max_Measurement Uncertainty

Job_No. KSPR2207123
Without adjustment
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Temperature Distribution @ 116°C
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Temperature Distribution & 122°C
Job_No, KSPR2207123
Without ad justment

126.0

125.0

124.0

1230

122.0

121.0

120.0

119.0

118.0

Time (Interval= 10 sec)

nz.o
o

#1

20

30 40 50 &0 70
— — #3
wnasluaugu




Part of DKSH Group
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wuilueni: KSPR2207123

wilnieBadfia: Autoclave Gu: CL-40L
wsauFdae: 810010
As9EaY (Su) w5 (d4)
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Mr. Atachai Ngamchanat

Service Engineer
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-84 CALIBRATION 0008

FAX. 02

Cert. No.: 22TM1124
Page.: 1 of 3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No, :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

Autaclave

ALP

CL-40L

807208
UAE.MIC.019/2560

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

Bangchak, Phrakhanong,

Bangkok 10260

301 Room

11 July 2022
11 July 2022
(26 £ 10 )°C
(50 +30) %

Preecha Hiahib

Taly, -

Approved Signatory

(/) Pornthippa Tameyakul
(

) Malee Butkruea
{ ) Suwil Imjai

Issue Date :

18 July 2022

The Uncertainties are for a confidence probability of approximately 95%

o nther thirn fn full, except with the prioe written

"

whian and Testing Sgaises

an@sluniugu




Equipment : Autoclave
Condition As-Received : Used Item

Reference : 2207-02450C-7

Procedure Used :-

Cert. No.: 22TM1121

Page.: 2 of 3

Calibration were conducted using in-house calibration procedure CP-OTO03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T
The {femperature scale used was based on [TS-80.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No.

1) Data Acquisition 34970A

MY 44060450

Cert. No.

22LM46

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

3. This certification is traceable to the Intermnational System of Unit.

Due Date

28 Mar 2023

4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**

(** = Gategorization of pathogens according to hazard and categories of containment, second edition, 1990 )

It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential,

This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are direclry concerned with patient care, or those used for fabrics subjected to

sterilization which are required to be dry at the end of cycle.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental
- (*c) | (®RH.) ( Volt )
Beginning of Calibration 29 48 220
b Finished of Calibration 32 48 220
. Ref. Std.
Position Description
i ID No.:
= Center of chamber 22-14TC-01
2= Temparature sensor 22-14TC-02
3= Exhaust port 22-14TC-03

enanslaan

Equipment : Autoclave Cert. No.: 22TM1121
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2207-02450C-7
Result of Calibration :- {*) Without Adjustment
Operating parameter Set : Temperature = 115 “C
Sterilization period = 18 minute
Hbe® s ) Average® | eppri| FTOSSUR Ly anaing | (COVerage
Setting Reading Position | Standard Reading Reading Factor
(°c) ("c) (°c) (£°C)| (MPa) (+°C) k
1 116.523
116 116 2 116.566 0.14 0.08 0.80 2
116.440
Operating parameter Set : Temperature = 121 c
Sterilization period = 30 minute
UU.C“ UUL.':‘ B Average” ) Stability Pressure UpiGartatnty Coverage
Setting | Reading Position | Standard Reading Reading Factor
(°c) (c) (el (£°C)| (MPa) | (£°C) k
1 122.503
122 122 2 122.837 0.19 012 0.91 2
3 122.558

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

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

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

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

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %&

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES E:’If_'/,--_\“‘\\\\::‘r
534/4 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250 (Ll NSC-TISI-TIS17025
TEL. 0-2717-3000-20 FAX.0-2719-0484 CALIBRATION 0008

Cert. No.: 23TM763
Page: 1of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

( ,) Pornthippa Tameyakul
(v ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Autoclave

ALP

CL-40L

BOBTE3
UAE.MIC.026/2563

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory (301)

27 April 2023
27 April 2023
(26+10)°C
(50+30)%

Preecha Hlahib

Approved Signatary

11 May 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writtan

Approval of the head of Corporate Services 3 Equipment: Calibration and Testing Services

N5 lumuny
A 0053944

Equipment : Autoclave Cert. No.: 23TM7E3
Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-04610C-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

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

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 349724 MY59003411 22LM165 26 Nov 2023
2. This certificate is valid only to the itemn calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
4, This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle,
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source

=R e B Environmental

! | (c) | (%RH.) ( Volt )
Beginning of Calibration 27 B0 220
Finished of Calibration 27 58 220
Position Description Rt Std,
N g ID No.:

1= Center of chamber 18-20TC-04

2= Tsm.parature sensor 18-20TC-05

3= Exhaust port 18-20TC-06

v
enmslunuge

a 1159968




Equipment : Autoclave Cert. No.: 23TM763
Condition As-Received : Used Item Page: 3of 3
Reference : 2304-04610C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Operating parameter Set : Temperature= 1150 °“C
Sterilization period = 18 minute
uuc* uuc* Average* y Stability Press.ure Uncertainty| Coverage
Setting Reading Position | Standard Reading Reading Factor
e} (°c) (°c) (£°c)| (MPa) | (x°C) k
1 115213
115.0 115.0 2 115.166 0.22 0.08 0.75 2
115.260
Operating parameter Set : Temperature = 121.0 °C
Sterilization period = 30 minute
IJU_C* ULIC_:" i Average* . Stability Press.ure Uricartainty Coverage
Setting Reading Position | Standard Reading Reading Factor
(c) ('c) (*c) (£°C)| (MPa) (%) k
1 121.260
121.0 121.0 2 121.224 0.29 1.1 Q.75 2
3 121.284
Average* : The average of 30 values in each position.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UucC* : Unit Under Calibration

Note

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

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