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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) Andersen Instruments, Inc. G25A Tisch Environmental,Inc. 22062020 22 Jun 20 21 Jun 22 -
Calibrator Particulate Matter < 10 um (PM,)) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 21P662 10 Nov 21 9 Nov 22 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2504 21 Jul 21 20 Jul 22 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21H802 8 Apr 21 7 Apr 22 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
5 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 21-ACT-186 28 May 21 27 May 22 -
(Acoustic Calibrator) 73246 Co.,Ltd.
6 |Sound Level Meter I—/-\eq 24 hours, “amax, Ladn, Lago Larson Davis LXT2 Innovative Instrument 22-ACT-036 21 Jan 22 20 Jan 23 -
0005400 Co.,Ltd.
7 |Sound Level Meter Leq 24 hours, Lamax, Ladn, Lago Larson Davis LxT2 Innovative Instrument 22-ACT-101 11 Feb 22 10 Feb 23 -
0005405 Co.,Ltd.
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RECALIERATION
DUE DATE:

June 22, 2021

Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

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

Certificate of Calibration

U-Tube Manometer
Dwyer

1221-38WIM
UAE.EMA2.031/2554
Used ltem

04 November 2021

10 November 2021

2102-0083WSC

(23 % 2)°%
(50 £15) %
1012 mbar

Certificate No. : 21P662
Page: 10of 2

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

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

81Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

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

Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

m; slope

Calibration Certification Information
Cal. Date: June 22, 2020 Rootsmeter 5/N: 438320 Ta: 296 K
Operator:  Jim Tisch Pa: 748.0 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 1901
Val. Init Val. Final AVel. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3620 3.2 2.00
F 3 4 1 0.9580 6.4 4.00
3 5 6 3 0.8590 7.9 5.00
4 7 8 1 0.8160 8.8 5.50
5 9 10 1 0.6750 12.8 8.00
Data Tabulation
Pa Tstd
vstd Qstd AH\Patd ) Ta ) aa |y AHZ Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
09867 0.7244 1.4078 0.9957 2.7311 0.8896
0.9824 1,0255 1.990% 0.9914 1.0349 1.2581
0.9804 1.1414 2.2259 0.9894 1.1518 1.4066
0.9792 1.2001 2.3345 0.9882 1.2111 1.4753
09739 1.4429 2.8155 0.9829 1.4561 1.7792
m= 1,95981 m= 1.22720
QsSTD b= -0.01429 QA b= -0.00903
rs 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|Aval((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
e Pa Tstd & g
Qstd= 1/m (( oM (g ) g ))b) Qa= U ((JAHi Ta/Pa )) b)
Standard Conditions
Tstd:]  298.15 s RECALIBRATION
Psid:| 760 mm HE
Rey US EPA recomirends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination af Suspended Particulate Matter in
F’ai actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

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

www tisch-env.com

TOLL FREE: (877)263-7610
FAX: (513)467-9009

NI INAILAN

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0113-21 14 Jul 2022
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 installed in vertical orientation and center of connector was used as the reference level,
6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Nopparat Phongam Approved Signatory : Attapol e
Issue Date : 11November 2021 [ ] Phalinee Prabpaipal
[ ] Sura Suwannasri
[/rAttapo} Panurach
naslumiua
B 0250407



Result of calibration:- Without adjustiment
Function:- Pressure Measurement
Increasing Pressure

Range : 0 inH;O to 36 inH,O

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

UUC Indication

Applied Pressure  High-port side

(inH,0) (inH;0)

0.00 0.00
2.00 1.00
4.00 2.02
6.00 3.02
8.00 4.04
10.00 5.06
12.00 6.06
14.00 7.08
16.00 8.08
18.00 9.08
20.00 10.08
22.00 11.10
24.00 12.10
26.00 13.10
28.00 14.10
30.00 15.10
32.00 16.12
34.00 17.14
35.50 17.98

The uncertainty of measurement was + 0.11 inH,O
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side

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

Low-port side
(inH,0)
0.00
-0.92
-1.92
-2.92
-3.94
-4.94
-5.94
-6.94
-7.94
-8.94
-9.96
-10.96
-11.96
-12.96
-13.96
-14.96
-15.98
-16.96
-17.72

Ap
(inH;0)
0.00
1.92
3.94
5.94
7.98
10.00
12.00
14.00
16.00
18.02
20.04
22.06
24.08
26.06
28.06
30.06
32.10
34.10
35.70

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

-00o-

Error
(inH20)
0.00
-0.08
-0.06
-0.06
-0.02
0.00
0.00
0.00
0.00
0.02
0.04
0.06
0.06
0.08
0.06
0.06
0.10
0.10
0.20

Cert.No.: 21P662
Page: 20f2

Attapol P
@nas kAU

a 1037944°
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

g : Resms
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 'ﬁ'd";;l:\:\\\&‘ﬂ
L
TEL. 0-2717-3000-24 FAX, 0-2719-9484 = NEE-TI8ITi81 7028
CALIRRATION 0008
A 3 : 21P2504
Certificate of Calibration  Certificate No.:
Page: 1of 2
Equipment : Aneroid Barometer
= i i I |
MiniE s Batige This eertificate may not be reproduced other than In full,
axcept with the prior writlen approval of tha head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE . ANV.153/2550
Conditlon As-Recelved: Used ltem
Received Date: 20 July 2021
Calibration Date: 21 July 2021
Reference: 2107-0570WSC Submitted by:  United Analyst and Engineering Consultant Co. Ltd,
Ambient Temperature: (23 £ 2 ) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Relative Humidity: (50 £15) % .
Phrakhanong, Bangkok 10280
Atmospheric Pressure: 1008 mbar

Procedure used:

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

Standard according to in-house callbration procedure CP-P10, using " DKD-R 8-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Conditian of this result of call

1.Reference standards instuments :

Instru Maodal Serial No. Certificate No. Due Data
1) Standard Barometer DPI142 1422505046 MP-0053-21 08 Apr 2022

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

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

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

5,The cerlificate is valid only to the item calibrated on date and place of calibration.

6.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Matrology Thailand (NIMT)

Calibrated by :  Suwit
Issue Date : 22 Jul

Aussarres
y 2021

Approved Sig

A,Lh:,pu! b

Y

[ ] Phalines Prabpaipal

[ ] Sura Suwannasri
[/fAttapol Panurach

wnanslumuay

B 0264478



Cart.No.: 21P2504

Page: 2 of 2

Result of calibration:= Without adjustmant Ranga ; 960 hPa to 1030 hPa

netion:- Absolute Pressure Measuremaen: Scale Interval ; 1 hPa( The Fifth Eatimate )
Increasing Pressure
Applied Pressure (hPa) 960.74 | 971.53 | 981,35 | 891,07 | 1000.85] 1010.74 | 1020.50 | 1030.18
UUC* Indication (hPa) 080.0 870.0 B80.0 900.0 | 10000 | 1010.,0 | 10200 | 1030.0
Error (hPa) -0.74 -1.53 -1.35 -1.07 -0.85 -0.74 -0.50 018
Decreasing Pressure
Applied Pressure (hPa) 1030.12 | 1020.39 | 1010.65 [ 1000,74 | 990,88 | 081,24 | 971,38 | 96068
UUEC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 890.0 80,0 8970.0 960.0
Errar (hPa) -0.12 -0.38 -0.85 -0.74 -0.89 1,24 =1,36 0,68
The uncertainty of measurement was + 0.30 hPa
* UUC = Unit Under Calibration

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

-o0o-
ol P

' Min
ionanslupany
a 1062239

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

) &

!

RS
Yl N

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration =~ Cemfe=® ;‘;f -

Equipment : Dial Thermo-Hygrometer
Manidactirer Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 2 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.ANV.003/2548
Condition As-Received: Used Item
Received Date: 29 March 2021
Calibration Date: 31 March 2021
to 08 April 2021
Reference: 2103-1189WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 £ 3) °C

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

Relative Humidity: (50 +20) %

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 18540 28 Jul 2021
2) Handheld Thermometer With Sensor 15621 ABA339 201968 10 Aug 2021

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

3.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Kraipop Onrat Approved Signatory : 5

Issue Date : 20 April 2021 {»/] Chakrit Waewanjua

[ ] Pornthippa Tameyakul
[ ] Pitak Srimongkol

wnaslumuay
B 0258329



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €O, LTI, HEAD OFFICE
[] AT IVE

7130 MOOD 13, SO] SUNTINAKORN 11 TAMBON BANG KAFRD, ANSI Naitonal Board
AL i S S B R e : B kil BuTun il Suangiius ACCHEDITED
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10840 THAILAND §= J— T YU € RECD
TEL: (66M0-2116-3860<1 FAX; (66)0-2116-7 140 :Aunr\AT;w\%uznéailoMmrw
Page1af2.
Certificate of Calibration
Cert. No.: 21H802 c
Page.: 2 of 2 ARLAE
Name P UNITED ANALYST AND ENGINEERING Certificate No : 21-ACT-186
§ S e - Request No ]{eq-ﬁ(lzl-(?ﬁx‘
Result of Calibration:- Without Adjustment s e
Function: Humidity measurement, Address + 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Reference Standard uuc* Uncertainty Bangkok 10260
Temperature Humidity Reading Error of Measurement
e) (%R.H.) (%R.H.) (%R.H.) (#%R.H.) Unit Under Calibration Details
25.0 40.1 39 -1.1 . 1.6 Measurement item . Acoustic Calibrator Class : 1
25.0 60.0 60 0.0 1.8 :
i : SVANTEK Range @ 94, 114 dB/ 1000 Hz
25.0 80.0 80 0.0 19 e ’
Model : 8V 35A Intrument Status @ Used
Result of Calibration:- Without Adjustment Serial Number . 73246
Function: Temperature measurement. e T P
Standard uucr Uncertainty L ; ; i :
Temperature Reading Error of Measurement
o o o o Calibration Environment and Details
(°C) (°C) (°C) *°C)
20.011 20.0 -0.011 0.72 Temperature (2342°C)
it s - it Humidity (50 +20 %RH )
34.989 35.5 0.511 0.72
40.006 40.0 -0.006 0.72 Barometric Pressure ; (1013 #10.0 hPa )
Received Date 1 27 April 2021
* 5 G brati Gl
uuc nit Under Céllbratlon ) = Calibration Date : 28 May 2021
The reported uncertainty of measurement was base on standard uncertainty multiplied :
by coverage factor k = 2.00, providing confidence level approximately 95%. Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on 1EC 60942:2017 Electroacoustics - Sound calibrators
-00o-
Reference Standard Model Serlal Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 14 May 2022
THD Multimeter 2015 1047765 NIMT 22 January 2022
Traceability ¢ This eertificate providoes traceability of measurement to recognized national standard, and to the
realization of the international System of Units (S,
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 : }W@— Approved By : il 54-;
Mr. Noppadon Luangart Mr. Pacit Mathavorn
W Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 28 May 2021

Lid.

ﬂ?uﬂyﬂh‘w

11; The resulis related only o the liem calibrated, The certificate shall not be reproduced except in full, without writien :p‘pmvlléﬂn: Lingyative I mm:
enaslupuAN Aasl
a 1051240



INMNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €0, LTD. HEAD OFFICE

T390 MOO 13, 301 SUNTINAKORN |1 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66H-2116-5860-1 FAX: (6610-2116-7140

T VAT v ' AJAB

B

U BuTunAH SuswLua e A C

ANS! Natwona! Accreditation Board
REDITED

U
CALIGAATION LADORATORY
AC-2961

Paga2of2 .

Sound pressure level

Certificate No @ 21-ACT-186

Request No : Req-2021-0523

Calibration Results : Without Adjustment

Calibration Range

Without Adjustment (dB)

Adjustment (dB)

Uncertainty | Acceptance limit

(dR) Mensured Error Measured Error (+dRB) Class 1 { = dB)
94 dB / 1000 Hz 93.88 -0.12 - - 0.11 0.25
114 dB / 1000 Hz 113.84 -0.16 - - 0.11 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) [ Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 999,98 0,002 * # 0,02 0.70
114 dB/ 1000 Hz 999,98 0.002 = - 0.02 0.70

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

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) {(£%) Class 1 ( %)
94 dB / 1000 Hz 0.09 - 0.17 25
114 dB / 1000 Hz 0.30 = 0.17 2.5

Note :

= Aceeptance limil was IEC60942:2017 Class |

= The calibration results exclude ihe calibrator préssure comection

- The calibration resulis exclude the microphone volume correction

End of Calibration

1
The results related only o the item calibrated. The certificate shall not be reproduced except in full, without written um:mvutﬂnﬁ ﬁmﬁlﬂ
RMIRNAY,.,

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTE. HEAD OFFICE

[ =S a4

7139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO.

gJHII L

UYEN BUTUO AW BuRHTLIUS $AR

ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILANID

TEL: (66H0-2116-5860-1 FAX: (66)0-2116-7140 st . bl

Page: 1/6.

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO_LTD. Certificate No : 22-ACT-036
Address : Bl Soi Udomsuk 41, Sukhumvit Road. Bangehak, Prakanong. Bangkok Request No @ Reg-2022-0095

10260

Unit Under Calibration Details

und Level Meter

Measurement item : Microphone Class : 2

Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model v LxT2 Microphone 5/N : 3128676
Serial Number : 0005400 Preamplifier Model : PRMLxT2C
(18] : UAEEFM.037/2364 Preamplifier S/N : 073803
Resolution ;01 dB Intrument Status : Used

Calibration Environment and Details
Temperature P WCE2°C

Humidity : 530 %RH + 20 %RH
Barometric Pressure 1 1013 hPa = 10 hPa
Regeived Date : 14 January 2022
Calibrated Date 21 January 2022
Calibration Procedure ¢ In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Loeation of Calibration Lab Acoustic

Relerence Stundard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 |5 September 2022 ORAS
Multifrequency Calibrator Quest Quest-cal EFAD00234 14 June 2022 TSI
Audio Generator Svantek Svand0] 131 18 October 2022 WK Electric

Note

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

Calibrated By 1 N E’

Approved By A1y
Mr. Noppadon Luangart

Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor

Issue Date : 21 January 2022

1
The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without wrinen upprrﬁﬁﬂaﬁn%ﬁu
5 M Nt R Mdul: olAavia



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MO0 13, 501 SUNTINAKORN 11 TAMBORN BANG KAED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (G6}-2116-7140

AW EAF

ANBI Naii
ACCREDITED

utEW Buluniftvl Buswuue S

CALIBRATION LagORATORY
AL 2861

Page 1 /6.
Certificate Mo H 22-ACT-036
Request No Req-2022-00935
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR uuc ERR Limit
Calibrator Setting {dB) (dB) (dB) (diz) {dB) {+dB) {=dB)
1000 Hz 114,00 dB 113,85 1139 +0.03 1138 0.05 0,20 03
Mote Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 334, SN.38079
2. Self-generated noise, Microphone installed
VUL Settlng
Mensured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) {+dB)
A 29.0 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUT Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 288 0.10
€ 28.2 010
;d 329 0,10
4, Acoustic signal test of frequeney weightings (Witheut Windsereen)
Deviation from various Freguency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone eurve Limit
FAST/37:139 A C z
(+dH) (+dB)
STI¥ Setting (dB) (dB) (dB)
125 Hz 0.1 0.1 0.0 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.5 0.3 0.6 0.60 30
8000 Hz 0.4 0.4 0.5 0.70 50

The results related only to the item

1
The i shall not be reg except in full, without written npptﬁ“ﬁ‘a‘ﬁ‘%ﬁlﬁdﬂ[
SR . dite 0170719

INNOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

138 MOO 113, 501 SUNTINAKORN 11 TAMBON BANG KAEO
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND
TEL: {66)0-2116-3860-1 FAX: (66)0-2116-7140

- ANEI Haliona! Avirevitation Boerd
wiEn BuTuadivl Buanjss d1Ae ACCRMREDITED

CALIRATION LANGRATONY
C-2061

Page :3/6.

Certificate No 22-ACT-036

Request No Req=2022-0095

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

ULC Setting Devintion from various Frequency Acceptance
UNCERTAINTY
FAST /37-13% Weighting Respone curve Limit
STD Setting A (dB) C{dp) Z(dB) (+dB) {+dB)
63 Hz £2 -0.1 0.0 20
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 1.2
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 20
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz -0.1 0.0 0.0 3
16000 Hz “0.1 0.1 0.0 +35, *INF,
6. Frequency and time weightings at 1kHz
uue .','ettlng 5TD Measured Acceptunce
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
UUC Weighting (dB) (dn) (dB) {+di) (+dB)
A 114.00 114.0 0.0 0.2
e 114,00 1140 0.0 0.2 0.2
Z 114.00 1140 0.0 02
UUC Setting STD Mensured Acceptance
UNCERTAINTY
37=139/A REF uuc ERR Limit
UUC Time Respane (dB) (an) (dB) (4 dB) (+diy
Fust 114.00 114.0 0.0 ol
Slow 114,00 114.0 0.0 0.2 (i8]
Leg 114.00 114.0 0.0 ol

1
The results related only 1o the item calibrated. The certificate shall not be reproduced except In full, without writien nppt\ﬁﬁu wa‘ﬂatjlﬁniﬁ'n" ii d
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TEL: (66)0-2116-2800-1 FAX: (66)0-2116-7140

[ L k=]

alfas

AWBI Kational doard

W BT Budnjue e

ACCREDITED

GALIDAATION LABDRATORY
AL-2961

Page: 4/6.

7. Long Term Stability

Certificate No

Request No

22-ACT-036

Req-2022-0095

UULC Setting Measured Aceeptance
UNCERTAINTY
FAST /A /37-139 vuc Limit

STI¥ Setting (dB) (+dB) (+dR)
Initial 114.0
Final 1140

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Aceeptance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit
STD di (aR) (dR) (dB) (£ dB) (+dB)

139.00 139 139.0 0.0 L1
134,00 134 134.0 0.0 L1
129.00 129 129.0 0o 1.1
124,00 124 1240 0,0 L1
119,00 119 119.0 0.0 L1
114,00 114 114.0 0.0 1.1
10800 109 1090 0.0 1.1
104.00 104 104.0 0.0 LI
99.00 9% 9.0 0.0 Ll
S4.00 a4 239 =01 L1
RO.00 89 LER -0l L1
#4.00 84 B9 0.1 03 L1
79.00 " 789 0,1 L1
74.00 4 719 0.1 11
69.00 69 69.0 0.0 11
.00 64 619 0.1 11
59.00 39 59.0 0.0 11
54.00 54 3.0 0.0 Ll
49.00 49 490 0.0 0.8
44,00 a4 44.1 0.1 L1
39.00 39 393 0.3 LI
38.00 kL] 383 0.3 L1
37.00 1 3713 0.3 Ll

1
The results related only (o the item ealibrated. The certifieate shall not be reproduced excapt in full, withaur writen nppTﬁﬁeaﬂ.m a ,au
F ﬁ I -‘ﬁ;&lummm 19
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INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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CALINMATION LARDRATORY
AL 2961

Page 1 5/6.

9. Level linearity including the level range control

Certificate No

Request No

22-ACT-036

Reg-2022-0095

UUC Setting STD Measured Acceptunce
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dm) (L dB) {£dB)
429 432 03 1.1
37139 0.3
114 1140 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Rel uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) {+dB) (£ dB)
200 135.0 135.0 0.0 1
Fast 2 1180 117.8 0.2 .0, =2.4
0.25 109.0 108.8 0.2 +1.5,=5.0
200 128.6 128.5 0.1 1
Slow 03
2 109.0 108.8 -0.2 +1.0,=5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 1090 0.0 #1.0,-2.5
0.25 100.0 99.9 -0.1 +1.5,-3.0
11. Peak C Sound level
UUC Seiting Anticipated Measured Acceplance
a9 UNCERTAINTY
FAST/C/05-142 REF vue ERR Limit
STD Setting (dR) {dR} (R} (+dR) (& dB)
Complete eycle 1374 1369 -0,50 30
Positive half eyele 136.4 136.2 -0.20 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 20

1
Thie results related only 0 1he iteim ealibrated. The certificate shall not be reproduced except in full, without written “w(tﬁﬁﬁwm .\ﬁ' L
F Iﬁw uhuummmm



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTI, HEAD OFFICE

7139 MOO |3, SOI SUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: (66)0-2116-5800-1 FAX: (6610-2116-7140
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12, Overload indication

Certificate No

Request No

UL Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-130 uuc Limit
STD Setting (dB) (£ aB) (+dB)
Pasitive one-half cyele 142.1
Negative one-hall cyele 141.9
Deviated 0.2
13, High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit
ST Setting (dR) (&dB) (& dB)
Initial 138.0
Final 1380
Deviated 0.0

End of Certificate

22-ACT-036

Reg=2022-0095

1
The results related only 1o the itein calibrated. The eertificate shall not be feproduced except in full, withaut written upprréuﬁrlﬂm-m'rnnimmﬁm o Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INHNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-21 16-3860-1 FAX: (661021 16-7 140

ANSI National A Baare

wkiin Bulundiv Buswpuus e ACCREDITED

T AT
CALIRATION LABORATORY
AC-2981

Page: 1/6

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD,
Address i 81 Boi Udomsuk 41, Sukhumvit Road, Bangehak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Measurement item : ; Sound Level Meter

Manufacturer : LARSON DAVIS
Model 5 IRT2

Serial Number 1 0005405

n : UAEEFM.041/2564
Resolution ¢ 01 dB

Calibration Environment and Detalls
Temperature E AN
Humidity ! 50 %RH = 20 %RH
Barometric Pressure : 1013 hPa £ 10 hPa
Received Date : 31 January 2022
Calibrated Date ¢ 11 February 2022
Calibration Procedure
Location of Calibration : Lab Acoustic

Reference Stundard

Certificate of Calibration

Certificate No : 22-ACT-101

Request No : Reg-2022-0231

Microphone Class : 2

Microphone Model : 375A04

Microphone 5/N : 329360

Preamplifier Model : PRMLxT2C

Preamplifier S/N : 073800

Intrument Stas : Used

: In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Parl 3: Periodic tests

Instrument Brand Model SN, Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 Seplember 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA(00234 14 June 2022 T51
Audio Generator Svantek Svand0| 131 18 October 2022 WK Eleetric

Note

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

Calibrated By : W

Mr, Noppadon Luangart

Calibration Officer

Approved By

T iy

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

11 February 2022

The results related only 1o the item calibrated, The certificate shall not be reproduced except in full, without writien approval of the Innovaiive Insirument Co., Lid

FM-T08-8L.M-01 Rev,0 Issue data 0107/ 1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMLNT CO.. LTD. HEAD OFFICE

T30 MOO 13

Ol SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66)0:2]16-7140

ANE! Nationai Accred

ACCREDITED

CALIBRATION LARGRATORY
AC-2961

Page: 2/6
Certificate No v 22-ACT-101
Request No Req-2022-0231
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Aceeplance
UNCERTAINTY
FAST /A /37-139 Level vuc ERR vuc ERR Limit
Calibrator Setting (dB) (dn) (aB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 1139 +0.05 1139 0.05 0.20 03
MNote : Abszolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model 8V 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
FAST/37-139 Measured UNCERTAINTY
UUC Weighting (dB) {+dB)
A 213 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Mensured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 27.6 0.10
1z 273 a.10
Zz 132 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/37-139 A i z
— +dB +
STD Setting (dB) (dB) (dB) { ) (1dB)
125 Hz 0.0 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 02 02 02 0.60 i0
8000 Hz -0.1 -0.1 0.0 0.70 50

The results related anly to the itom calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovatlve Instrument Co., Lid

FM-T0R-SLM-01 Rev,0 lssue date 0107/1¢

lonansluAIuA

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7/139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG FHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140
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Page : 3/6

Certificate Mo

Request No

22-ACT-101

Req-2022-0231

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

UuC Setting Deviation from various Frequency Aceeplance
UNCERTAINTY
FAST/37-139 Welghting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) {(£dB) {+dB)
63 He -0.2 0.0 0.0 20
125 Hz =0.1 00 0.0 L5
250 Hz -0.1 0.0 0.0 1.5
500 Hz 0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 00 0.0 2.0
4000 Hz 0.0 0.0 0.0 10
8000 Hz 0.0 0.0 0.0 5
16000 Hz 0.1 -0.1 -0.1 +3, -INF.
6. Freguency and time weightings at 1kHz
UUC Setting ST Measured Acceplance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
UUC Weighting (dB) (dn) (di) (+dB) (+dB)
A 114,00 1140 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uue ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114,00 114.0 0.0 0.1
Slow 114,00 1140 0.0 0.2 0.1
Leg 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The eentificate shall not be reproduced exeept in full, without written approval of the Innovative Instrument Co., Ltd

FM-T08-5L.M-01 Rev.0 [ssue date 01/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INHOVATIVE INSTRUMENT CO., LTI, HEAD OFFICE | m
7139 MOO 13, 301 SUNTINAKORN 11 TAMBON BANG KAEQ, E Rk A Gy Vb il ANE! Hational r=
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND —?:‘__ A AR, Mg AT ‘:_;_'-‘n; i
TEL: (66)0-21 16=3860-1 FAX: (66)0-2116-7 140 ct\l.mmlxg?:taf_‘nlnnATnm
Page : /6
Certificate No 22-ACT-101
Request No Req-2022-0231
7. Long Term Stability
ULC Setting Mensured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Seiting {dB) {+dB) (+dB)
Initial 114.0
Final 1140
Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticip 1 D i Acceptance
UNCERTAINTY
FAST/A/37-130 REF uvuc ERR Limit
STDdR (dB) {dB) (dB) (+dB) (+dB)
139,00 139 139.0 0.0 11
134.00 134 134.0 0.0 1.1
129.00 120 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 11
114.00 114 1140 00 11
109.00 109 109.0 00 11
104.00 104 104.0 0.0 1.1
99.00 99 9.0 0.0 1.1
94,00 94 919 0,1 1.1
49.00 B9 BB.9 0.1 11
0.3
84.00 "4 81.9 -0.1 11
79.00 79 789 0,1 1.1
74,00 74 74.0 0.0 11
69,00 69 69.0 0.0 i1
64,00 64 64,1 0.1 I.1
59.00 59 9.0 0.0 Ll
54.00 54 54.0 0.0 1.1
49.00 449 49.0 0.0 1.1
44,00 a4 4.1 0.1 1.1
39,00 39 393 0.3 L1
38.00 38 384 04 L1

The results related only 1o the item calibrated. The certificate shall not be reprodiced except in full, without written approval of the Innovative Insirument Co.. Lid

FM-708-SLM-01 Rev.0 lssue date 01/07/1%
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/132 MOQO 13, 501 SUNTINAKORN |1 TAMBON BANG KAEQ,
AMPHOLE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140

IRNNOWVATIVE A&B

=

=! J— vy duTunid Buamuuun 108

AWBI Naiional doarc
ACCREDITED

CALIDNATION LARORATORY
AC-2961

Page : 5/6

9. Level linearity including the level range control

Certificate No

Request No

22-ACT-101

Req-2022-0231

UUC Setting STD Mensured Accepiance
UNCERTAINTY
FAST/ A REF uvuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£ dB)
43.9 43.6 -0.3 1.1
a7-129 03
114 1140 0.0 1:
10. Tone burst response
UUC Setting 5TD Anticipated Mensured Aceeptunce
UNCERTAINTY
A/37-139 Tonehursi el uuc ERR Limit
ULUC Time Respone (ms) (dB) (dB) (dB) {+dB) (+dR)
200 135.0 134.9 -1 1
Fast & 118.0 117.6 0.4 +L0/=2.8
0.25 109.0 108.8 0.1 #1.5,-5.0
200 1286 128.5 -0.1 1
Slow 03
4 109.0 108.8 0.2 +1.0,-3.0
200 129.0 129.0 0.0 1
SEL 2 109.0 109.0 0.0 +1.0,-2.5
023 100.0 100.0 0.0 +1.5,-5.0
11. Peak € Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF e ERR Limit
STD Setting (i) (dB) (dB) (=dB) {4 dB)
Complete cycle 1374 136.7 =070 10
Positive half cycle 136.4 136.2 -0.20 0.2 2.0
Negative half cyele 136.4 136.2 -0.20 2.0

The resulis related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-T08-5L.M-01 Rev.0 Issue date 01/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

The resulis related only (o the item calibrated, The ce

End of Certificate

/139 MOO 13 SO1 SUNTINAKORN 11 TAMBON BANG KAEO, % —l ANSI Naitonal Baare
AMPHOFE B/ 1P : AR AR P N A0 TEL . i Bulunafivl Busivyaius $1fn ACCREBGITED
A [OE BANG PHLI SAMUT PRAKAR PROVIMNCE 10340 THAILAND - TR
TEL: (66)0-2116-3860-1 FAX: (G6)0:2116-7 |40 ""“'"”“,{?—T‘ﬁ.‘é}‘,"“"‘“"‘
Page: 6/6
Certificate Mo 22-ACT-101
Request No H Req-2022-0231
12. Overload indication
UUC Setting Mensured Acceptunee
UNCERTAINTY
FAST/A/17-139 vuc Limit
STD Setting {dB) (+dB) {=dB)
Paositive one-half cycle 1418
Negative one-half cycle 141.9
Deviated 0.1
13. High Level Stability
UUT Setting Measured Acceplunce
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (d) (+dB) (=dB)
Initial 138.0
Final 138.0
Deviated 0.0

¢ shall not be reproduced except in full, without writien approval of the Innovative Instrument Co., Lid

FM-708-8LM-01 Rev.0 lssue date 01/07/18
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Uszddaniuay 2565

semMsiususassauiisuminday insasfianandszdrefinmsdasesd dwsuasininamninin

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
m%"aaﬁamé’nﬁm%’ummi’mqmmwﬁ'\
1 |pH Meter AU uATALAZ AN Hanna HI2020-02 / National Food Institute, 2103272-001-02 14 Jun 21 13 Jun 22 _
Qﬂmﬂﬁ Instrument C0051107 Ministry of Industry, Thailand
2 [pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2103189-002-01 14 Jun 21 13 Jun 22 _
1231155210 Ministry of Industry, Thailand
3 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2101930-001-01 17 Mar 21 16 Mar 22 _
1230525212 Ministry of Industry, Thailand
4 |Analytical Balance i{m”uuaﬂ‘umvu Mettler-Toledo AB-204S/FACT / National Food Institute, 2103270-001-01 11 Jun 21 10 Jun 22 -
(Readability 0.1 mg) 1129361010 Ministry of Industry, Thailand
5 |Analytical Balance maawﬁummaaw"%%m Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.01 mg) R1IUVIURDEY 1122100406 Ministry of Industry, Thailand
6 |Hot Air Oven S N [ . Memmert UF110 / Technology Promotion Association 21TM1357 14 Jul 21 13 Jul 22 i
B416.1008 (Thailand-Japan)
7 |UV-VIS Spectrophotometer Talwa Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-015 29 May 21 28 May 22 -
Wogiwe Technologies MY 15410009
8 |UV-VIS Spectrophotometer ﬂ’nmju Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
& 2021-064
9 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
21E22-009
10 |Digestor Unit 1uIm5Lau1u3ﬂmaqﬁLﬂL5u Velp DKL20 / National Food Institute, 2103014-001-02 7 Jun 21 6 Jun 22 -
213517 Ministry of Industry, Thailand

Certificate Page 1/3
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Uszddaniuay 2565
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
m%"aaﬁamé’nﬁm%’ummi’mqmmwﬁ'\
11 |Distillation Unit FOSS KT200 / FOSS South East Asia 30 Jan 16 30 Nov 21 29 Nov 22 -
(Kjeldahl Method) TECATOR 91790524
12 |10n Selective Electrode Meter |Fluoride Orion Star A214 / Science Tech Co.,Ltd. ST035/21 28 May 21 27 May 22 _
(ISE) Nitrate X36836
13 |Atomic Absorption Asenic ,Copper ,Iron ,Lead , Agilent System ID:G8432A Thailand Institute Of Science MTC.ACL. No. 7 Mar 22 6 Mar 23 -
Spectrometer (AAS) Mercury ,Manganese ,Zinc Technologies AA240FS / And Technological Research (TISTR) 486/65
Cadmium ,Chromium MY 13160001
14 Atomic Absorption Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 9 Dec 21 8 Dec 22 }
Spectrometer (AAS) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
15 |BOD Incubator ilad (BOD) Arco UC4-1320 / Technology Promotion Association 21TM1405 17 Aug 21 16 Aug 22 _
(UAELABO002/2550) (Thailand-Japan)
16 |BOD Incubator Arco UR-1320 / Technology Promotion Association 21TM811 21 Apr 21 20 Apr 22 _
(UAE.LAB.018/2551) (Thailand-Japan)
17 |BOD Incubator Arco UR-1320 / Technology Promotion Association 21TM812 21 Apr 21 20 Apr 22 _
(UAE.LAB.006/2553) (Thailand-Japan)
18 |DO Meter AANTIAUAZA YSI 5100 / Harikul Science HS-S008B 10 Feb 22 9 Feb 23 R
11B101863
19 |Incubator Tnanasuuuafisarionua Memmert IPP 260 / Technology Promotion Association 21TM706 21 Apr 21 20 Apr 22 -
faaaladnefuuuaiiy V615.0187 (Thailand-Japan)
20 |Incubator Memmert IPP 260 / Technology Promotion Association 21TM1874 28 Oct 21 27 Oct 22 _
V616.0066 (Thailand-Japan)
21 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM333 17 Feb 22 16 Feb 23 R
L416.0606 (Thailand-Japan)
2o |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM334 17 Feb 22 16 Feb 23 _
L416.0612

(Thailand-Japan)

Certificate Page 2/3
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
m%"aaﬁamé’nﬁm%’ummi’mqmmwﬁ'\
23 |Analytical Balance Total Coliform Bacteria, Mettler-Toledo MS603S / National Food Institute, 2200705-001-01 24 Nov 21 23 Nov 22 -
Fecal Coliform Bacteria B0070110311 Ministry of Industry, Thailand

24 |Auto Clave ALP CL-40L / Technology Promotion Association 22TM89 17 Feb 22 16 Feb 23 _
802664 (Thailand-Japan)

25 |Auto Clave ALP CL-40L / Technology Promotion Association 21TM831 7 May 21 6 May 22 _
807298 (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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Calibration Certificate Calibration Report

Substitute for Certificate No.: 2103272-001-01
Certificate No.: 2100272-001-02 Castificats No.: R et oy
nt name: ANALYST L, LTD,
c me: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD. Equigment; Sy 2 e e
Address: 3 Sai Udomsuk 41, Sukhumyil Rosd, i A MBS sdd ek
Bangchack, Prakhanang, Bangkaok 10260 Bartal Nt Coost107 Typa: Banchinp
10 Na.: LAE WACLDOSZSET
Foge i ofd Date af 14 Jur 2021 Pagniots
Losation: Ghemizal Gallruson Lasoramry, Narkensl Food insthuis
Equipment: PH Mater Envireamant Cansiian: Ambient Temperstors: | 337 £ 15 |} T Malsive Humidiy: (895 5 8 ) %
‘Conditios of Equipment: Good Condition
Manufacturer: HANNA INSTRUMENTS. Conditicn of this Resubts of Calibration.
. Calerion Mehod = and certfed
Model: Hi2020-02 T e
2. Retarence Standands | Cerfied Ralerance Malerial
\talrusants. Sarial (10 he. Wanudasiurar Cortificats No, Druem Dty
Serial No. const1o7
2.1 DC Volage Catbramnr ameooT Flube SCL-20F-0622 AT June 2029
23 Digital Tharmameter M0 Flukn 5 EI0EB0 0 October 2021
ID No.: UAE.WAD,005/2557 23 Trarma-Hygrs Mawir NFIETHDMANT PONPE QRI-ETE 1 Saptambe 21
Order No.: 2103272 Carified Brierence Matarial Lok Mo, Mamtacturer BetH Expie Dits.
24 pH bufler 4 008 {Primary pH tufler Souscn| 0048 CPAcham P68 2 Ociober 2022
Operation No.: 2103272001 25 pH buflar 6855 (Primary oH tublar Soasin| 10048 CRAcham PH2TTLS  Detober 07
26 pH bufler 10,01 {Frimary pH bufler Soutan| T10050 (CPAchem PH2ALE 2 Detober 2021
Date of Receipt: 11 June 2021 27 g tuflar T.00 [Ssarsdird pH busfer Schitis) T CPAcham FHIOTAS 2 Dstober 221
3. This cerificaton is taceabie in The Insmatonal System of Unk {51 Unit}
21 bty Mo 20 though NSC-TISKTIS 17025 Laboratory Accradicn af Cabeation Mo DOTE
Date of Calibration: 14 June 2021
32 nstrumants Na 22 theaugh NEC-TISLTIS 17025 Labsraiery Accresiien of Calbestion Ne. (061
33 netrumants Mo 23 through NSC-TISHTIS 17025 Laboraiory Aocrediion of Caftvation Mo 0282
3.4 Canfed Refurencs Matisal bo. 241028 At
o bars
L1 s scoedied 1 150 17634
Calibrated by Mr.Manss Scensak Approved by and ISOMEC 17025
33 Cartfies Reference Materal No. 2.7 ‘Traceatie 0 i BIM
Lo AMCPlmrnghat Tusnls: ) FiafH HI-8 Lot 30,04 2020; EM R 440 Lot 28.06.2020, The
Etardird Sokion srapaniion and cartfied by CPACtam Lyl in
Manasger, Divisian of Calibration Laboratary ocrdied o 15017004 o 1BOHEE: 17005
Do of lssue: 2 Juily 2021 Rusponsibile for tha Tachaical Managsment Tesm
[ the
for & Thie e a3 shown oo

This Coniicats i issusd i accondance wih the condions of sccrediion granied by the Thal Labomiory Accraditation Scheme which has assessed
the mamsemmank capatity of the lsboralory and ks tceatiy fo meognined nasonsl sandards 2nd i the uniss of measurement reakned at e
comespanding nasonal smndards tebosatnsy. This certficale may nal be epmsuted ofer han i Ll estest wih o prior witan agpresl of the
Natral Food Insttute.

P onans LUK v o ¢ A

Calibration Report Calibration Report

Centificate No.: eaTzA0142
Cartifcats N 2032720002
Equipment: EH Matir Rescleion: 00feH @ 01 my
Equipmant: Dughal Thermometer with ATD (pH Meier)
Manufacteras:  HANNA INSTRUMENTS: Madat: Hi20-02
Fussauticn: 01 ¢ Medat  BavesEasy pH
SeraiNo:  COOBTIOT Typa: Banch tnp
» d ™
e s Serial No. 0081107 IDMo:  LAEWAD.DIS288T
Date af PR reimse Manuisclumr  HANMA INSTRUMENTE
Calibration Results: Date of Calibration: 14 June 2021 Pagndof &
1. Calibeasion of pH Meter { Marual Temperanure Gompensation ai 25 °C )
Locasion; Chamical Caitenton Labaraizey, Natienal Food hsdive
[ e . a Uncartainty | Govarage Factar
o (v} — s {amv} ) Environmant Cendition: Amisien: Temperatore Mg e
o0 418112 157 o 0063 200 Relatve Humidey 4% + 2w
200 8817 Bl 200 anes 200
400 77861 1780 40 o083 200
600 0160 €07 &0 [ 200 £ ek SRILE,
50 0600 0 700 o083 250
1. Calbraton Method : * In house methodt
w00 5158 w17 00 0083 200
000 T8 BT 1000 a&a 200 ? R UMEasiIG pets
T ETT maa Va0 ) 20 from 8 standaed resistance Farmomessr
1400 418118 4124 14.00 [ 200 - nesiratue seal i uss a1 i Flamatensl
2. Cabibration of pH Muter with Elnctrode | Macusd Tampecatus Comparmation mt 28 °C | Temperature scale of 1950 { IT5.80 |,
Equipmant: PH Eteciode Type: Combined Elecimde 2 Reference Standard Instrument
Mt ||| OB Mol oLl Instrument Modal Sarial No, Cartificatn Ko, Dun Dtn Through
Sarisl Nas T oM, [y
HANDHELD THERMOMETER 1821 ABGET MATIONAL
o r . BHT 2nd pHID] TE BAD0GE-07 12-Decn FOCO
[Plativum Resistance Thermometer (PRT) 85 sosant INSTITUTE
e Yk umrage Indicator Raazing Unoerainty Coverags Factor Support Exuipmant - Low Temperature Bah [ISOCAL-£], Modst: Eurcpa.B Plus Basie, 5IN: 3415322
@25 °C (pH) oH L [2pH) (3]
4 am 1827 =
ool o % i 0 50 5 This carth ‘acaatie 1o hinma mm of Uns {81
6,055 6aT 48 [T 200
4. This cantificate wis carified oniy for the mstumant we calitrated.
6550 687 48 s 280
8o . . "
0508 o a3 veom 200 TRk oF et " ¥
5:585 7m0 115 . 10: 200 &, Condifion of Cabbraied fem :

Good
7. Resuk of Caliorason : El Without adusanent D Afier adjsment

Ao

F-CS-012 Rmviwion: 00 Dte: 141281 Lﬂﬂﬂ"l‘ﬂﬂﬂ’]ﬂﬂu

F-CS-012 Revision: 00 Date: 14-12:61



Calibration Report

Certificats Ne.: 2103272.001-02
Equmment; Digitel Thermomater with RTD {pH Metar)
Resahsion: (A Modal:  SevanSasy pH
Sarial No.: COSI0T IDNo:  UAEWAQOOS2557

Manufacturer:  HANNA INSTRUMENTS

Date of Calbration: 14 Jue 2021 PagnSeis

Galibration poin: 150, 250 and 360 ¢

ECalibration resu:
- The probe was immarsed i Iiguid bath or dry bath o a mnimum depthof 100 mm.
- Description of praibe, madal HI11310 L o7ETa3

Stancard —
uuc*Reading (o) o e Comaction Vakse (°C) UROMINTAS.
mperaturs : ¢oy
181 15001 a4 as
251 24500 - a3
=2 34500 22 a3

Remark: Edted Model from edge to HEZ20-02.
Doie
= LLIC" : Lnit Lindier Calibraticn

- NFI Luberatery & nol scemdind BOMEC 17025 for calibration. In the scope marked with =

baed dard tighod bry cavernge facior k= 2, providing & bewel of confidanca of

LI H

wnanslueaunu

approsimataty 35 %.

F.C5-017 Ravision: 00 Dase: 1412-61

Calibration Certificate

Certificate No.: 210318900201
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Address: 3 Boi Udemsuk 41, Sukhumvit Read,

Bangehack. Prakhancng, Bangkok 10250

Pirga 1 61§
Equipment: PH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2103189
Operation No.: 2103188-002
Date of Receipt: 9 June 2021
Date of Callbration: 14 Jure 2021
Calibrated by Mr.Manss Somsak Approved by 3

Expen {MrFherapnat Toangt |
Manager, Division of Callbration Laboratory
Dt of bisue: 15 June 2021 Responsible for the Technical Management Team
P ity BN

This Coficam s szued in accondanos wih by the Thal Laboraiory has issessed

the: measurement capebity of o tortory End i Tacesblty W moogrized AdBenal SENGA and W e Unit of Saksurerant nakzid @ e
comusgecay nateral santar boeksy. Thin carfioee T/ o b Rprchced oket Sas b 4 mmu-&mwmdn—

FoC5-009 Ravision: 00 Date: 14-12-61

i : i

Calibration Report

Certificate No.: 210MB002.01
Equipment: o Maar Resclution: 001pH  : 1=V

Manufacturar:  METTLER TOLESG Mode: SavarEasy pH

SeriaiNo:  2315ERMD Trpa: Banch isp

0K UAE WAT HOv2EES
Date of i 14 Juna 203 Pageiots
Location: Chemical Gaibeation Laboratory, Matianal Fosd insthue
Enviranmant Cosition: Ambiant Temparaturs: (237 £15 | G Ralstvedumidit: | 535 £ 5 ) %
Condhien of Equipmant; Good Condten

Conditien of this Resuts of Caibration

} mm-ﬂ:\éﬁw
2. Mudmrencn Standards. { Cartfnd Radnrencs Masmrisl
\sirements. Qun Dees
21 BC Vetage Caltrater rs00r Fluin SoL-ar-080z 17 dume 2021
232 Dighal Trermameter 00T Fuke CC B3060901 30 Cestar 2021
23 Tharma-Hygrs Mot HFLETHOOAT PONPE RIS 1 Saptmmber 2021
‘Carsfiud Retarancs Materisl Lot Mo, Manufacturnr Rat xpire Cate
24 pH buter 4,008 (Primary pH buffer Sokation) 10048 CPRAham FHEIELE 2 Oewbar 2022
25 £H bullar £.685 (Primary pH bl Sektion) TiDMD CPAskam PHIITLE 2 Combar
205 M uter 10,01 (Primary p bufer Schution) T80 CrAcram FHOLE 2 Cebar 2021
27 o uter 7,00 {Standand oH tutler Sousson] Ti0eE CRAztem FHIOTLS 2 Dcber 2021
L Ths Tha
31 mntrmests Ho.2 1 wrmugh NSC-TIS-TIS 170128 Laborahry Accedition of Calibraton Ho.00TS
52 nstnumasts e 22 wrgh NSC-TISE-TIS 17035 Labarmmry Accediion of Calbeton Wo 0061
2.3 metnuments No23 Trmgh NSC-TISITIS 17025 Latsrubiy Atcwdiion o Calbakon No 0292
2.4 Carthed Fslerance Material No. 2445 26 tacesble®m  Primory messurment method- Hamed cel using cabraed
Bamamale. oA, nd et The Sandied Siasizn
o BONEE 11025 n
35 Cortiled Rlerence Material No. 27 tracosbias  BIM Rem HIT Loth 30.04 2000 BIM Raf HLS Lot 24,06 3020; B

Rl I8 Lothl 30.04 3020: BIM Rafd HI-10 e 38,06 3000, The

i 19 180 17034 and ISONEC 17028

4. This corifcats wis certiiad rly o P irsruman we calbonmd.
[

F-C5-012 Ravision: 00 Date: 14-12-61 1 Uﬂu

Calibration Report

Certificate No.: 9018900281
Equipment: oH Matmr Resclution: .01 e 1
Manufactwrer:  METTLER TOLEDD Model: SevenEazy pH
BeliNos  1Z1IBEHD Ty Sonch i2p
oM. LIAE WAT 01002853
Date of 18 Jane 2021 Fagelots
Calibration Results:
1. Calibration of pH Metar { Maral Tameassnum Compansstien at 26 °C )
Wominal oo Feading Uncamainty | Coverags Factor
H v} - o amy [£3]
020 4411 414 [ ) 200
100 BT = zm0 nse 200
400 177481 1 T [ 100
600 50,080 ] 00 o5 2
700 0500 [] ) ) 200
500 50158 - ) .5 a0
T ATrae T 000 L) 200
1200 285812 258 1200 0.5 200
1400 414118 o] 1400 [ 20
2. Calration of pH Meter with Electrode | Manual Temperatune Compensation m 26 °C |
Equipment: BH Elecyods Type: Comtines Elctrote
Mactacturms  METILER TOLEDD Mogel; Inots Soads
Berial No.: 115882 oMo, "y
Perfomnance of Electrode system  (This-Point Calbrikon ot pHs, T and gl
Cartifod Valus NPy i Ry, Uncartainty | Coverage Factor
BT (pH) o " 12pH) [13]
4008 am 185 00071 200
s
[ w87 * 05073 zm
[ a7 * 00076 200
£
no0s 0.0 =) [ 200
[ ) ] - 00053 zm

F-C5-012 Rewision: 00 Date: 14-12-61



Calibration Report

Cartificate No.- 2103188-002-01

Equipmnt: Digitad Thismnermatis with RTD {pH Matar)
Reeshuson 01 e Modet  SsvenEazypH
Seral No.: 1Z3185T80 IDHa:  LUAEWATD10553

Marufacturar METTLER TCLEDD

Oiata of Callbemtion: 14 Junw 2021 P
Locaton; Chemical Calbraton Laboratory, Natonal Food nsttule
Exmdsunmart Candition: Ambiant Tempaatre M & 1o

Redative Humidity 04 % + 2%

‘Condstion of this results of Caliaration;

1. Calbratien Method © - In house mathod: W-TE. with Farmometes

4rmm a ssandard resistance femaometer.
- The tamperature ecale in ues at tis lboratory i the hiematonal
Temparature scale of 1000 [ ITS-80 |

2. Atwence Smndard Nnsrumant

Instrumant Modsl Serial No. Cartificats K. Du Date Thraugh
HAMDHELD THERMOMETER 521 ARSEGT MATKINAL
TE £40028-01 12-Dee-3t FOOD
[Fiatirum Resistance Thermemaler (FRT) 385 09201 WSTITUTE
Suppon Evipmant - Low Tampersture Bath (ISOCAL-8) Model: Eurcpa-6 Plus Basic, S/N: 3415822

3. This cartifcass s tracaabia 1o hlsmatonsd Systam ef Unis (51 Urits],
4. This cartifcate was cerified ok for th nsyumant we calieated,

5. This resubt of a3 5y o

6. Condifion of Cakbrated fem :

7. Resut of Calieraion :

Witheut sfustmint l:l At adjusimen

/70

F-05-012 Rmvision: 00 Dite: 1412481 Lﬂﬂﬁ"l‘ﬂﬂﬂ’wqu

Calibration Certificate

Certificate No.: 2101830-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udameuk 41, Sukhumvit Read,

Bangchack, Prakhanang, Bangkok 10260

Paga 1 6f 5
Equipment: pH Matar
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAE WAS.003/2553
Order No.: 2101930
Operation No.: 2101930001
Date of Recei 10 March 2021
Date of Calibration: 17 March 2021
Calibrated by M Manns Samaak Approved by /,
Expert { MirPheraphat Tuangt |

Maraeger, Divisian of Calibration Laboratary

Date of lssue: 18 March 2021 Responsible for tha Technical Managsment Tesm
N

This Corticatn Thai Laboraiory Accrediation Scheme which has
the manasuremeant capabity of the Bborary and s Tacesbdty W seoognized raicnal standands and  he units of Meksuresant el
come: nasional standands borairy. This certficale may not be reproduced othar Han in LI deapt wih Ba oricr weifan appiovil of e
Mational Food instiute.

F-C5-0013 Revision: 00 Date: 14-12-61

National Food |

Calibration Report

Certificate Ma.: IUOBR00E01
Equipmant: Digital Thermometer with RTD (pH Meter)
Resoution: o1 e Model:  SaverSasy pH
Sarisd No. 121188210 D No:  UAEWAT 01072853

Manutactrer  METTLER TOLEDO

Dats of Calibratian: M dune 2021 Page$of 8
Caibration point: 6.0, 26.0 and 350 °C
Catbration resubt:

- The probe was immertad i iqud bath or dry bath to a minimum depthof 28 mm.

- Duseriptan of proba, medal ; hLab Soikcs SN: s
& mm tengm E R
i Y Standard Uneanuty
UuC* Reading  ["C} Tamparature (°C} Corrsction Valua [*C}
= [T
8.1 18001 o1 013
5.4 4.0 04 013
EL T .4 013
ot
- UUC* : Unit Under Calibration
tiplied by e 2, proviing a
appremimatdy 05 %,

S Ao

F-CS-012 Ravision: 00 Dale: 14-12-61 Lﬂﬂﬂ"l‘ﬂﬂﬂ’)ﬂﬂﬂ

National Food Institure, Minis

Calibration Report

2EI001-01

Equipment: B Mt Resolton: G pH © 1
Manufacterer:  METTLER TOLEDO Madel: ‘SevenEasy oH
Sarial No.: 1230625212 Typa: Banch lng
1B N LIAE WAS 0C12SEY

17 March 3031 Page 2 of 5

ataratary,
Amblent Tempersturs: | 233 218 ) °C Relatve Memidty: | 535 ¢85 | %
Good Condtion

1. Cabtraton Method 3 aod cartfied
arence material [CRM]

2 Rlermncs Standands | Gervied Amlernce Material

Itruseots rithe Dy Ose
.1 DG Votag Catbramr amaon? Fake ‘SCL-20F-082 A7 Juna 2021
2.2 Digial Tharmemetes 208007 Fiaka O €300 30 Oonter 2021
224 Tharme-Hygrs Muter HFLETHOZNT FONPE QRZD-1578 21 Sapmmber 2021

Larsfind Rufersnce Matarial Lot ¥o, Maswtactyrer BafN Exsirs Daty
2.4 pH bufier 4008 {Frimary £H Bufer Soiution] TiD04E CPAcham PHZIBLE 2 Conber M2z
25 pH buar &858 (Primary pH bufr Soletion] TI004E CPAchem FHEITLE 2 Cowber :022
26 pH bufier 10,01 {Frimary £H Bufer Soition) 710050 CRAsham PHEZIOLE 2 Cosabar 021
27 g ullnr 7,02 [Stiaredie pH broffer Sobsbon) 10081 SFAshem FHIOTLE 2 Coter 2021

3, This cerfScarion is vaeatie to The Iismasonal Sysiem of LUnk 51 Unt)

21 ntnments No.2.1 treough 17025

32 hstnemasts Ne.2 2 raugh NSC-TESETIS 17028 Labormiory Amsedition of Calibrrion Mo 0051

23 Inetnments No.23 mrugh 1708 x

34 Curibed Rulsrance Materisd No. 2410 28 Tacnsti ¥
trmrmmater, bammaer, and nanguimetss The Sondan Soution
Bed ISOEG 17025

35 Carifed Anterance Malerial No. 2.7 wacasblatn  BIN RafN HIZ Lath 30042005 Bik Rald H- Lo 29,08 3000; B
FRafh HIE Lothl 3004 2020 BIM Ronfs HE30 Lot 30052020 Tre
Stindard CRAchem Lid s

Sciusion prpamaion ared
sz 1o 15017034 and ISQOEC 17029

F-C5-012 Aevision: 00 Dates 14-12-61




National Food Institute, M National Food In

stry of Indu

MSE-Tiz)Tis 17038
< 10 Dae

Calibration Report Calibration Report

18300101
Certificate No.: 2191830-001-51
Equipment: B Wt Resaletion: 001 5H & 1 mv
Equipment: Digital Thermomeser with RTD (pH Mater)
Manufactursr:  WETTLER TOLEDD Modst: SevanEaay pH
Reschtion: 01 °C Model:  SeverEary o
SealNo: 1230625212 Type: Banch g
SeriiNo:  1Z30En21Z IDNo:  LAEWAS 0032563
10 Ne: LAE WAS HAESED
Bt s — Marofucturer:  METTLER TOLEDD
Calibraticn Results: Date of Calibration: 17 March 2021 Pagedof 5
1. Calibeation of H Meter | Monual Tamperalure Compassation i 25 °C |
Location;: Cramical Caiteston Labarwtory, Nafonal Food inetiture
Memisal 24 Aorsrage ndioaber Reading Uncertaisey Cawerage Fagter
o = = = e e Envrnrmant Condition: Amtian Tempecssre o 21
000 44118 a4 o 44 20 Feslem iR ke R
200 23811 250 200 [ 20
400 w7781 178 420 ze 200
Lucad i) ud s L i Gonetian af this ressits of Calfbration
00 000 o 700 58 200
1. Calbration Method * Inhouse method y camparison wh
800 s8158 - a0 58 200
) B ET ) [T0) 2 - The Cakbration
ey gy ey e TEe e “ram & standasd resistance hamamesar
1400 14118 14 2400 [T7) 2 - The tamasesturs scas i usa ot ihis lsbaratory is the bismatons!
2. Ga¥beation of pH Mstar with Elestrodn  { Manual Tomperaturn Gompensaon 625 °G | Temparaturn scale of 1050 | TS-50 |,
Egupment. 1 Elictrosa Type: Camisiad Enctode 2 Raference Standard ngvusant
MESRENRE: . | MEKTLA . ToLRCO S L S Instrumant Wodal Sorial No. Gortificatn ¥a. Due Date Thraugh
oo Hiome i b HANDHEL D THERMOMETER 523 2118154
e [ SHT et 1) FELT TETES Dd-dun2t mETR
Patinum Resistance Thermemater (PRT] 5EITA &77332
. i - Low T B {1 . Model: ., SiN; 341
—— T Coverage % Low {ISOCAL-8). Model: Eurcpa-8 Plus Basic, S/N: 3415922
2 g B mv 1xpH} (2]
4508 401 158 apomi ol 3. This carificats is Fucaabla to bematons| System of Uniks (81 Unts).
W8
468 [ 3l 0as 200 !
[T e n 00915 200
L 5. This result of tn a2 shown cn
0008 108 Rl 00083 200
S s P =y e & Candition of Cabbrated itom :
7. Rtk of Catesson El Witheut ssjustmant l:l Adver adpurmant
g E
FCS-012 Revison: 00 Dene: 141261 @ NAIUAN NS iy i et 0 @NEIILNAIVAN
9 9

MNational Food In National Food Institute, Ministry of Industn

ite, Minis

Calibration Report Calibration Certificate

Certificate No.: 2101830-007-01

Certificate No.: 2103270-001-01
Equipment: S TR/ metar RT, KT (18 Mhata) Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Rusciution: 0.1 Modst:  SevenEasy pH Address: 2 Soi Udomsuk 41, Sukhumvit Road,
Serial No.: 1230528212 IDNo:  UAE WAS.DORTESS Bangchack, Prakhanong, Bangkok 10260
Manufacturar: METTLER TOLEDO
Date of Calibration: AT March 2031 PageSof 5§ Page1of3
Callbeation point: 160,250 and 350°C Equipment: EIRCoanic Ralanics
Cadibrution rasull:
5 Manufacturer: Mettler Toledo
« The probe was immersed in iguid bath or dry bath 10 & minimum Septh of 100 mm.
- Descripion of probe, model © = - H ¥
e R Model: AB204-5/FACT
Dimangion of prabe : Diameter 38 mm. Length 120 mm.,
Shast malecal Sisniess Swal Serial No.: Aasaeibit
Uuc® Reading  {°C} ‘._m:.::: o) Correction Value [°C) kol
il 5 ID No.: UAE.WAS.002/2552
152 15,003 &2 0489
s A s o Order No.: 2103270
oz B/00T 0.2 0059
Operation No.: 2103270-001
Date of Receipt: 11 June 2021
Date of Calibration: 11 June 2021
Calibrated by  mr. App d by
Scientist { Mr.Pheraphat Tuanjit )
a Manager, Division of Calibration Laboratory
Date of Issua: 15 Juna 2021 Respansibla for tha Technical Managemaent Team
= UUC* : Unit Under Caliteation
Tha rapost nased on g it by corvmrage facior k= 2, providing a leved of canfidence of Thy are for of 5%
approsdimately 98 %
/ This Certificate is Issued In accordance with the conditions of accreditation granted by the Thal Laboratory Accrediation Scheme
End - which has assessed the measurement capabilty of the labaratory and &5 tracesbility o recogrized national standards and to the
urits of measuremant realized at the comesponding naticral standards laboratoy. This certificate may not ba
FCS.012 Revson 00 Du; 141281 @nas A AN 0 R ook L e i abpeirl of e el Foed T laaa%qu

F-C5-009 Revision: 00 Date: 14-13-61



NAETIE TS 17038
CALMRATION 3661

Calibration Report

Certificate No.: 2103270-001-01
Equipment: Bectronic Bliroe Manufacturer:  Metder Toiudo
Model: ASI04-5/FACT Resolution: 00001 g
Sarial Ma.: 1129361010 D Meu: LA WAS 00277551
Capaciy: 220 g
Date of Calibration: 11 Juns 2021 Page 2 ef3
[+ Ambient T 21 ¢ 04 T RebtvHamidl: & = 4 %
Place of Calibration: Lebaratory, united snalyst and engineering consutant oo, k.
Condition of Equipment: Good Condtion
Condition of This Results of Calibration:
1. Cabbration Method: NFI Method W-MA-DIL  In-House Method Based on LIKAS LAB 14 Calibrstion of 'Weighing Machines - 2006
1. Refurence Stacdarts:
Standard Weight Class E2 1mg to 2005 EBSUSSETETE TCS MID40405 20 Aprl 2022
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Therma-Hygre Meter FONPE4S0  WFLETH D418 Qualiy Rekom QRZI-C300 15 Fabnaary 2022

3. This certification s traceabie to SLUNIT
4. This certticate was certified onfy for the instrument we calbrated.
5. This result of cabbration was found scourste ax shovn on date and place of callbration anly.

Calibration Results:
1. Repeatability of Reading:
homial sl (g ) | Sandrd Devetion of Resding {g)
1 | 000067
200 | 000087
2. Off-Center Error:
A mass of 50 g wes piaced and moved to vanDus POSILIon on pan.

The balance resding chtaned is given in the tabie.

[oflio}

1 2 3 4+ 5
¢ 9 d0C 9 d)cC 9 dIC 9 PIC 9 }
50.0000 45.9955 45.9959 50.0000 50.0000

F-C5-012 Revision: 00 Dabe: 14-12-61

National Food Institute, Ministry of Industry, Thailland \/

e O

act, Bang ¥1 Khan Subdawici, Bang Fhiar Deiricy, Bangkok 10

Wikl | e

E-mal ; calgnhionh

Calibration Certificate

Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1af4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: AX 105 DR
Serial No.: 1122100406
ID No.: UAE.WAD.004/2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by  Mr.worapab Sooktang Approved by
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 30 November 2021 for the Technical Team

are for of 95%

This Centificate is issued in secordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme:
which has sssessed the measurement capability of the laboratory and its traceability to recognized naticnal standards and o the

units of measursment realized st the eorresponding national standards laboratory, This certificate may nat ba ather
than in full except with the price written spproval f the Nationsl Food Instruta.

F-C5-009 Revision: 00 Date: 14-12-61

Calibration Report

Certificate N 2102270-001-01
Equipment: Electronic Balance Manufscturer:  Mettier Toledn
Madal: AEZD4-SFACT Resolution:  0.0001 g
Serial Ne.: 1129351000 1D Mo UAE.WAS.002/2552
Capachty: 20 g
Date of Calibration: 11 3une 2021 Page 3 af 3
Calibration Results:  (Continued)
Calibration Range: ~ 0-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
hominal Value Seandard Value Average Readng (Cormaction Uncartainty Corverage Factor
[ 9} [ L0 [ [ ¥
Unioad 0.00000 00000 2.0000 0000052 0
ool 0.01000 20100 0.0000 0000052 200
a0s 0.05000 00500 0.0000 0000092 2.00
81 0.10001 0.1000 0.0000 0000083 2.0
0.2 0.20001 02001 0.0001 0000093 2.0
0.5 0.50001 05000 0.0000 0.000093 200
1 1.00001 1.0000 0.0000 0.000093 2
2 200002 2.0001 -0.0001 0.000093 2.0
5 50002 4895 n.0001 000094 2
10 1000001 5.99% 0.0001 0.000098 200
20 2000003 20,0000 0.0000 0.00010 200
50 5000004 50,0000 00000 0.00012 200
i 70.00007 70,0000 00001 0.00014 200
100 100.0008 100,000 00001 0.00016 200
150 150,00013 1500000 00001 0.00021 200
200 200,00016 200,001 00001 00005 200
The reparted ¥  STAndand uncedtainty il y & coverage fector & , providing a

leval of confidence of approsimately 95 %.

______ S p—

F-C5-012 Rewisian: 00 Data: 14-12-61

National Food Institute, Ministry of Industry, Thailand N\

s Fi

MAE T8 T 1702
CALMIRATION dE61

Certificate No.:
Equipment:

Bang

Calibration Report

2200708-001-01

Electronic Balance
Modek: AX 105 DR
Serial No: 1122100406

Fuar

Manufacturer:  METTLER TOLEDO

Resclution:

0.00001 &/ 0.0001

D M.t LAEWAD.004/1545

lﬂﬂﬁdﬂﬂﬂqu

Capacity: 110 g
Date of Calibration: 24 kovember 2021 Page2afd
Condition: Ambierm 20 & 05 'C RelbwHumdt 3 : 1 %
Place of UNITED AMALYST TANT 00, LD,
Condition of Equipment: Good Canaiien
Cendition of This Results of Calibration:
1. Calibeation Method: NF1 Mathod W-MA-Q01  In-House Mathod based on UKAS Lab 14 @ 2019
2. Reference Standards:
Reference Standard ~ Model Serial No,  Calibrated By  Certificate No,  Due Date
Standard Weight Class E2 1-500mg 15880 TS M20111955 25 Novwember 2021
Standaed Weight Class E2 1-5009 15882 TS M20111565 28 November 2021
Instrument Model Serial No. Calibrated By  Certificate No. Duc Date
Tharmo-Hygro Meter 11A1 Aaw.dy. BTH DO3/55 Qualty Rebom QRZ1-0257 15 Febnuary 2022
3. This certification is traceable to SIUNIT
4. This certicate was certifed only for the nstrument wa calibrabid,
5 This result of calibration was found s d by
Calibration Results:
1. Repeatability of Reading:
Nominal Value (g ) of Reacing i8]

b] 00000057

0 0L.0000084

= 0000053

100 2000048

2, Off-Center Error:
o was placed and moved o various position on pan,
The balence reading cbtaived & ghven in the table.

A massof =

o @ Qo :
@ ho) jolo]
& u]
1 2 3 a 5 & Mesmum Ciffenence]
o 30 g 300 g }IT 9 20i 9 Fi0 g ) [
1anM

F-5-012 Revision: 00 Date: 14-12-61

7&?‘&@” -



National Food Institute, Ministry of Industry, Thailand \/

- Nfi

Calibration Report

[ No.:
Equipment: Enetroric Batarce Manufacturer:  METTLER TOLEDD
Modal: 4X 105 D8 Russlution:  0.00001 @/ 0.0031 g
Serial No.: 1122100406 I Mo.: UAE.WAC.DMM/2546
Capacity: 110 g
Date of Calibration: 24 Movenber 2021 Page 3 afd

Calibration Results:  {Continued)
Calibration Range: ~ [-100 g

Calibration Adjustment: Irterral Calibration
3. Departure from Nominal Value: { Ranga: 0 - 30 g ; Reschution: 0.000019 )

Nomingl Vaiue ‘Sanderd Velue Mverage Resding Comection Uncertainty Coverage Factor
£9) I g} (93 g [+ g ) &
Unicad £.000000 250000 0.00000 00000059 200
0.01 0009598 001000 0.00000 0.000011 2,00
0.02 0.019597 002000 0.00000 0.000012 2,00
.05 0.050001 0.05000 0.00000 0000011 200
01 100002 Q10000 000600 000012 200
.2 0.200004 220000 000000 0000013 200
05 0409904 250000 00001 0000014 200
1 090908 100000 2,001 0,00025 200
] £.903969 150058 0.00001 0.000015 200
5 A.5999%679 A.59958 0.00000 0.000022 200
10 10.000026 5.99954 0.00009 0.000074 2100
20 20000037 15.99951 0.00013 0.000095 2000
a0 30000063 30.00000 0.00006 000013 2000

F-C5-012 Revision: 00 Date: 14-12-61

CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES

.,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M é .

5344 PATTANAKARN RO,
TEL

WSC-TIELTIEVTOZ
CALIBRATION 0038

8. SLANLUIANG, SUANLUANG BAN

7 FAX.I

Cert. No.: 21TM1313

Certificate of Calibration Free e
Equipment : Hot Alr Oven
Manufacturer : Memmert
Model : UF 110
Serial No. : B416.1008
ID No. : UAE.MIC.028/2558
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Carridor 3" Floor
Received Order : 14 July 2021

Calibration Date : 14 July 2021

Ambient Temperature : (2610)°C

Relative Humidity : (5030)%

Calibrated by : Kunchit Promprat
Approved by : “Eflah, .

Approved Signatory
{ i Pomthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 20 July 2021
The Uncertainties are for a confidence probability of approximately 95%

L‘Bﬂﬂﬂi‘hl.ﬁ'wflﬂ

National Food Institute, Ministry of Industry, Thailand \/

- Nfi

WST-TISITIS 17625
100

Calibration Report

Certificate No.: 2200708-001-01

Equipment: Electronic Balaroe Manufacturer:  METTLER TOLEDO
Model: AX 105 DR Resolution:  0.00001 g/ 0.0001 §
Serial No.: 1122100406 ID No.: UAE.WAD.004/2545
Capacity: 110 g
Date of Calibration: 24 Nevember 2001 Page 4 of 4

Calibration Results:  (Continued)
Calibration Range:  0-100 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: { Range: 31 - 100 g ; Resabition: 000019 )

Nomina vaue Sancan vaue Average Readng Comection unceraney Coversge Factor
{9 ] (-] L o} g (o g ) £
40 4000000 30,9009 2.0001 200014 200
45 4490998 44,9009 2.0001 200015 200
50 45,0050 A 0.0008 200016 200
55 5499597 sa3998 o000 acoms 200
£0 50.00002 59.9999 0.0001 000018 200
5 6500000 £4.9599 £.0001 0.00018 200
| 0.00003 69,9393 0.0001 000018 200
k] 7500001 78,2399 0.0001 00000 200
= B0.00205 70,9008 0003 000021 200
] 8500003 84,9905 L0000 090022 200
« 8299990 20007 0.00021 200
100 95.99597 99.9%98 20003 000020 200
besed om 8 B carverage factor § , providing &

of
level of confidence of approwmatety 35 %.

et Lanéiéolm'muqu

F-C5-012 Revision: 00 Date: 14-12-61

Equipment : Hot Air Oven Cert. No.: 21TM1313
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2107-03180C-1
Procedure Used :-

Calil were using calibration CP-OTO2 ing 1o direct measurement
method with Data Isition which with Tt Type T.

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

Instrument Model Sarial No. Cert. No. Due Date
1) Data Acquisition 349704 MY44036292 21LME 05 May 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This i ion is to the ional System of Unit.

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

Fresh air setting : Clase Environment during calibration
_ Beginning Finished
T ) Temp. (C ) % e
REL.Humid. [ % ) 55 50
1 ks ] (AC Supply { Vol ) 226 226
2
i [ Position : Pl o
3 1D No.:
1 20-11TC-10
2 20-11TC-02
3 20-11TC-03
Probe Installation Details : Dimension of Chamber : 4 20-11TC-04
a= 80 om D Gaa 5 20-11TC-05
b= B0 em W= 05 m 6 20-11TC-06
cs 50 ©m H= 0.48 m 7 20-11TC-07
dy = & 20-11TC-08
et bowt L 9(ref) | 20-11TC-08

Lanmi'l:u'muqu



DQE Services Co.Lid.

DQE
Services 32 Soi Ladpes-Wanghin 55, Ladprac-Wasghin Rd., Ladprac, Ladprno, Banghk 10230

; i o sescmETs ms
Phone : +66 {012 538 2034, Email : dgeservicesinfo@gmal.com T

CERTIFICATE OF CALIBRATION

Equipment : Het Air Oven Cert. No.: 21TM1313
Condition As-Received : Used Item Page.: 3 of 3 Certificate No. : SP21-015 Page 10f5
Referance : 2107-03180C-1
Result of Calibration :- (") Without Adjustment Customer :  United Analyst and Engineering Consultant Co.,Ltd, (Head Office)
Function of UUC* : Temperature Source
Calibration |  UUC* uuc* T T Overall Uncertainty Coverage Address: 3 Soi Udomsuk 41, it Road, Bangchak, Phrakt Bangkok 10260
Point Setting Reading stability uniformity Variation Factor
'c) (°c) tc) (£°C) (’c) {*C) [ (#C) k
105.0 106.0 106.0 0.12 0.57 1.0 1.1 2
L Laban
1700 | 1700 | 1700 020 12 22 1.1 2 ) e
Cali (*c)
Paint Position S
(G} 1 2 3 4 5 6 7 8 9 (ref.) - e i
105.0 105,118 | 104.492 | 105.081 | 104936 | 104.710 | 104.861 | 106,250 | 104.618 | 104.983 & T
170.0 170.396 | 165.040 | 170.149 | 169.666 | 169.590 | 165.988 | 170.965 | 169.406 | 170.0%0
Model : Cary 60
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, Serial No. : MY 15410009
Temy, :The i difference of P 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 5 x
possibie 1o determing the temp pattem or geneily within the chamber under steady-state conditions. TD M. /A

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
uucT @ Unit Under Calibration
Nete : The reported uncertainty of measurement was included stability and excluded uniformity .

Received Date : 29 May 2021

Calibration Date : 29 May 2021

The reported uncertainty of measurement was based on a standard uncertainty iplied by a g
factor k, providing a level of of i 85 %.
Issue Date : 30 May 2021
-olo-

Condition of Instrument : Used

Calibrated by :—Maﬂj_’_‘_ Appraved by : Tasd

{ Mr. Tarswur Rittidech } { Miss Chonthicka Sangngem )

Teehnical Marsger Quality Manager
is applied caly 1 iem and &
Iaboratory and i iliy to recogaired wnitof
|eorresponding national stsdands Wbarssory. This may her then in fall excest wil n fhe DGE
FM-S10-02 ROG | 103201
renaslyppuay wenaslumugy

DQE i DOE Services Co, Lid DQE j DRE Services Co. L
Services : : ; Services : i " s
32 Sai Ladprac-Wanghin 55, Ladprac-Wanghin Rd., Ladpmo, Ladprso, Bangkok 10230 32 Sci Ladprac-Wanghin 33, Ladpeno-Wanghin Rd.. Ladpeno, Ladprac, Basgkok 10230 g
Fhooe : +66 (0)2 538 2054, Email : daeservicesinfo@gmail.com Fhone ; =66 (12 538 2054, Email : dqeservicesinfof grmail.com g
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP21-015 Page 2of 5 Certificate No. : 5721015 Page 3of 5
: ) = Wavelength Accuracy :
Environment Condition: Ambient Temperature 25+ 5  C
CRMs Values | UUC Reading Correction Uneertainty Coverage factor
Relative humidity 50+ 15 %RH (L1LP) {mm.) _{nm.) (nm.) &
172 242.0 -0.28 019 2.00
Calibration method : n-house method CP-01 Calibration of UV-Vis Specirophotometer Based on ASTM E275-408 279.45 2795 -0.05 0.19 2.00
287.81 2879 008 0.19 2.00
Certified Reference Materials : 334.06 3338 0.26 019 2.00
360.93 360.5 043 0.19 2.00
afaisrd ; :
aterial Serial No. Certificate No, Due date 418.59 4182 039 019 2.00
Absobance Standard set 25760 80102 11772021 ey 2o o A 20
453.66 4533 036 0.19 2,00
Absabance Standurd set 25757 80105 117772021 460,02 4593 0.22 0.19 200
536,59 536,7 “0.11 019 2.00
Wavelength Standard set 25806 80103 1172021 63798 6384 -0.42 019 2.00
431.38 4309 0.48 019 2.00
Wavelength Standard st 25758 80104 11/7:2021 472.50 4725 0.00 0.19 200
T bili e ificatinn i Tt e " 51347 5134 0.07 0.19 200
raceal 2 is certificnt tra t ni 3 L intained at Nationnl nstitute -
l}‘ 10 15 fraceable 1o iernational Syatem of Unit mamtamed at National nstitute 52888 5202 032 0.19 2.00
of Standards and Technology (NIST) through Stama Scientific Limited i T, s 0.19 2.00
585.35 SR8 0.55 0.20 2,00
Spectral Band Width of UUC : 15 nm. 684.40 684.9 -0.50 019 2.00
740.72 T40.4 0.32 019 2.00
Scan Speed of UUC : %0 nm./min T48.55 F49.0 045 0.19 2.00
BOT.03 807.1 =0.07 0.19 2.00
: : FEin =
Scan Interval of UUC : 0.15 nm. B79.28 8794 0,12 019 2,00
Resolution of UUC :  Photometric  0.0001 Abs,
Wavelength 0.1  nm,
FM-S10-02 B3 1100201 FM-510-02 RO3 1100201
. '
wnaslumunu enaslumunu



DQE Services Co.Ltd, DQE DQE Servioes Co.Lid
DQE Services Services
32 Soi Ladprso-Wanghin 55, Ladpeac-Wanghin Rd., Ladpras, Ladprao, Bangkok 10230 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Re., Ladprao, Ladprao, Bengkok 10230
Phiome : +66 {6)2 538 2054, Email: dqraervicesinfo@gmaiLcom NECTIETIS 1728 Phone - +66 (012 538 2054, Email : dgeservicesinfo@gmail.com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP21-015 Page 40of5 Certificate No. : SP21-015 Page Sof
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Covernge factor
Photometric Accuracy :
(nm.) (Abs) (Abs) (abs) | Abs i
Wavelength CRMs Values | UUC Reading Carrection Uncertainty Caoverage factor 738 L0000 0.0001 -0.0001 0.0075 2,00
(am.) {Abs) {Abs) (Abs) {Abs} k 0.7498 0.7438 00060 0.0075 200
0.0000 00000 0.0000 0.0042 2.00 ) 00000 00000 0.0000 0.0075 2.00
e 0.5791 0.5767 0.0024 00042 2.00 j 08712 08647 00065 0.0075 2.00
1.0488 1.0444 00044 0.0042 200 313 00000 CLOGO0 0.0000 0.0075 2.00
2.1914 2.1841 0.0073 0.0052 2.00 0.2920 02900 0.0020 0.0075 2.00
00000 0.0001 -0.0001 0.0042 2.00 e 00000 0.0000 L0000 0.0075 100
440 0.5618 0.560% 0.0005 00042 2.00 0.645% 0.6428 00031 0.0075 2.00
1.0260 1.0244 0.0016 0.0042 2.00
21259 2.1192 0.0067 0.0081 2.00
Remnark - - UUC = Unit Under Calinration
0.0000 00000 00000 0.0042 2,00
0.5240 05212 0.0028 0.0042 2.00 i
465 0.9639 0.9632 0.0007 0,0042 2.00 - The result expanded sncersaiaty of messsrement 1 is staied a the standand mcertainy of measuremens multiplisd by the coverage factor &,
19788 1.9717 0.0071 0.0091 2.00 i R e o
0.0000 =0.0001 i 1 L
100 90001 Lz 200 = End of Certificate -
i 0.5194 0.5184 00010 0.0042 200
2 0.999] 0.999] 00000 0.0042 200
1.9970 19911 00059 0.0093 2.00
00000 00000 00000 L0042 2.00
= 0.5523 0.5517 0.0006 00042 2.00
1.0810 1.0802 0.0008 0.0042 2.00
2.0369 20293 0.0076 00092 2.00
00000 -0.0001 0.0001 0.0042 2,00
638 0.5596 0.5593 0.0003 0.0042 .00
1.0513 1.05035 0.0008 0.0042 2.00
1.9268 1.9217 0.0051 0.0092 2.00
FM-510-02 RO3 11320 FM-S10-02 R 11403201
. .
wnanslueaunu wnansluemunu
DOE Services Co,Lud. : DOE Services Ca, Lid
DQE Seryices 32 SoiLadpac-Wasghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpras, Bangkok 10230 DQE Seryices 32 Soi Ladprao-Wanghin 35, Ladpro-Wanghin Rd., Ladpmo, Ladprao, Bangkok 10230
'hone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail .com ‘mw: Phone : 466 {0)2 538 2054, Email : dgeservicesinfo{@gmail.com e .
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP22-007 Page 1of 5 Certificate No. :  SP22-007 Page 2of §
Customer :  United Analyst and Engineering Consultant Co. Ltd. (Head Office) Environment Condition: Ambient Temperature 25 + 5 .C
Address: 3 Soi Udomsuk 41, it Road, Bang: Phrakh 2. Relative humidity 55+ 20 %RH
Bangkok 10260 Calibration method : In-house method CP-01 Based on ASTM E275-08
Location of calibration :  Laboratory 315 Certified Reference Materials :
Equi : UV-Vis h Material Serial No. Centificate No. Due date
Manufacturer 1 Hitachi Absobance Standard set 25760 95935 22 October 2023
Model : U-1900 Absobance Standard set 25757 95929 22 October 2023
Serial No. :  2021-064 Wavelength Standard set 25806 95916 22 October 2023
1D Ne. : UAE.WAS.D06/2552 Wavelength Standard set 25758 95915 22 October 2023
Received Date : 20 January 2022 Traceability This certification is traceable to the Intemational System of Unit maintained at National -
Calibration Date: 20 January 2022 Institute of Standards and Technology (NIST) through Stana Scientific Limited
Tssue Date : 24 January 2022 Spectral Band Width of UUC: 4.0 nm.
Condition Instrument :  Good Scan Speed of UUC 200 nm/min
Calibrated by : Tu o Approved by : 9a &E‘If;.‘ Scan Interval of UUC: 0.1 nm,
(M. T Ritridach § { M. Cheithicha S ]
s i Eiias Resolution of UUC: Photometric  0.001 Abs,
Techmical Manager Cuality Manager
i cz Wavelength 0.1 nm,
wacesbiliy
ratneal susdaeds lidorsiory. The il thas in. i 1l of the DOE Serviees Co., Lud.

FMEMED RO VL2 EM-D08-02 ROL 17112021

mnm‘:‘bimuqu lﬁﬂﬂ"l‘i‘bjﬂ’ll.lﬂﬂ



DQE Services Co. Lid.

DQE 32 Soi Ladpmo-Wanghin 55, Ladpmo-Wanghin Rd, Ladpenn, Ladpran, Bangkok 10230 F

DQE Services Co_Lud.

- 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Bangkak 10230 B

DQE Services |
Peane : +66 (012 538 2054, Email : dqeservicesinfofgmail com T

Services i
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com mcrmm o
REPORT OF CALIBRATION
Certificate No. - SP22-007 Page 3of 5

Calibration Results : Without adjustment

REPORT OF CALIBRATION

Certificate No. : SP22-007 Page 40f 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{1am.) (Aba) (Abs) (Abs) (Abs) k
e 00000 0.000 00000 0.0050 2.00
0.7478 0.746 00018 0.0057 2.00
e 00000 0.000 00000 0.0050 2.00
08686 0861 00076 0.0059 2.00
0.0000 0.000 L0000 0.0050 2.00
1 0.2912 0.291 00002 0.0051 200
45 0.0000 0.000 00000 00050 200
0.6448 0.638 0.0068 L0055 2.00

FPhotometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor

(nm.} (Abs) [Abs) (Abs) {Abs) k
0.0000 0.000 0.0000 00028 200

e 0.5787 0.577 0.0017 0.0031 2,00
1.0450 1.050 -0.0010 0.002% 2,00
21900 2183 0.0070 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00

440 0.5607 0.560 0.0007 0.0034 2.00
1.0247 1.023 0.0017 0.0035 2.00
21229 2118 00049 0.0079 2.00
0.0000 0,000 0.0000 0.0628 .00
0.5236 0521 0.0026 0.0030 2.00

it 0.9634 0.963 0.0004 0.0029 200
1.9763 1.974 0.0023 0.0070 2.00
0.0000 0.000 0.0000 0.0028 200

e 0.5191 0.518 0.0011 0.0031 200
1.0003 1.000 0.0003 0.0033 200
1.9987 1.996 0.0027 0.0084 200
0.0000 0.000 0.0000 0.0028 200
0.5523 0.552 0.0003 0.0030 200

= 1.0809 1.082 -0.0011 0.0030 2,00
2.0391 2033 0.0061 0.0079 2,00
0.0000 0.000 0.0000 0.0028 2,00

- 0.5601 0.562 -0.0019 0.0031 2.00
10512 1.052 -0.0008 0.0030 2,00
1.0204 1.925 0.0044 0.0079 2.00

FM-708-02 RO 171172021
'
tenmslaumugy

FM-T0E-02 RO 1012020

tenmsluniugy

DQE Services Co. Lid.

DAE o, jces 2o Wamghin 55, Ladprao Wanghin R, Ladgra, Laiprac, Bengiok 10230 B

Phose - +66 (002 538 2054, Ermil : dgeservicesinfo@gmail.com .«T-.m:

DQE Services Co.,Ltd.
u“ Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Ral., Ladprao, Ladprac, Banglok 10230 0

Fhane : +66 (012 538 2054, Email : dgeservicesinfo@gmail.com T

REPORT OF CALIBRATION
Certificate No, : SP22-007 Page 5of5

Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertainty Coverage fuctor

{nm.) (nmn.) {nm.) (nem.) k

24154 240.8 074 0.18 200
279.40 2785 090 0.18 200
288.T0 288.0 070 018 200
3N 33358 072 018 2.00
361.26 350.5 0.Te 018 2.00
41848 4180 048 018 200
#46.70 a46.0 0.70 0.18 200
453.20 453.0 0.20 018 .00
46006 459.5 0.56 nig .00
536.90 536.0 050 LA 200
637.94 637.2 074 0.18 2.00
440,74 440.0 074 0.18 .00
47222 4716 062 .18 200
513.70 513.0 0.70 0.18 200
3281 5280 0.72 0.18 2,00
374.60 5132 0.80 0.18 2,00
58548 5845 0.88 020 2,00
68463 6R4.0 0.63 0.18 200
74027 T30.8 047 020 200
74828 T478 0.48 018 200
BOT.16 B06.4 0.76 08 200
§79.70 BTRE 0.90 018 2.00

Remark : - ULUC = Unit Under Calisration

< N/A = Not Avsiable.

J i Ui

il wovennge factor k ,

which fr

- * Indicenes non TIS1 scersdlied

- End of Certificate -

FM-T04-02 ROT 1112021

Lanm‘:‘bimuqu

CERTIFICATE OF CALIBRATION

Certificate No, :  SP22-D08 Page 1of 5

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

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, F

Bangkok 10260

Location of calibration :  Laboratory 213

Equij : UV-Vis Sp p
Manufacturer :  Hitachi

Maodel : U-2900

Serial No.:  21E22-009

1D No. : UAE.WAT.051/2564
Received Date : 20 January 2022
Calibration Date : 20 January 2022

Tssue Date : 24 January 2022

Condition Instrument :  Good

Calibrated by : ' ?r\f Approved by : %A 5 aq
bt Lo et b et i e s
{ Mr.Tanawut Rittidnch ) { Ms. Chonthicha Sangngem )

Technical Manager Quaality Manager

ull except with the prior written sppeoval of the DQE Services Co, Lid

FM-T0E-02 ROL 17102021

wnms‘bimuqu



DQE Services Ca, Lid.
DOE Services 32 Soi Ladpmo-Wanghin 55, Ladpewo-Wanghin Rl Ladpeao, Ladprao, Bangkok 10230 E

Phane ; +66 (012 538 2054, Email : dqeservicesinfo@grmdl com AL
REPORT OF CALIBRATION
Certificate No.:  SP22-008 Page 2of5

Environment Condition: Ambient Temperature 25 = 5 G
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 sct 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Tr bility This certi ion is hie to the 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.

FM-TOE42 RO1 1112021

DOE Services Co, Lid,
DQE Sarvices 32 5ol Ladpmo-Wanghin 55, Ladgrao-Waaghin Rd., Ladpras, Ladpmo, Banghok 10230 ¥
Phome : +66 (0)2 338 2034, Email ; dgeservicesinfo@gmail.com I
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Rending Carrection Uncertainty Covernge fuctor
{nm.} {Ahs) (Abs) {Abs) {Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5787 0.576 0.0027 0.0031 2.00
i 1.0490 LiMe 0.0030 0.0029 2.00
2.1900 2182 0.0080 000735 2.00
0.0000 0.000 0.0000 0.0028 .00
0.5607 0.559 0.0017 0.0034 2.00
" 1.0247 1.023 0.0017 0.0035 200
2.1229 2116 0.0068 0.0079 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.521 0.0026 0.0030 2,00
= 0.9634 0.962 0.0014 0.0029 2.00
1.9763 1.970 0.0063 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
461 0.5191 0.519 0.0001 0,0031 2.00
10003 0.599 0.0013 0.0033 200
1.9987 1,992 0.0067 00084 200
0.0000 0,000 0.0000 0.0028 2.00
50 0,5523 0.552 0.0003 0.0030 200
1.080% 1.080 0.0009 0.0030 200
20391 2031 0.0081 0.0079 2.00
0.0000 0.000 0.0000 0.0028 200
0.5601 0.560 0.0001 0.0031 2.00
o 1.0512 1.052 -0.0008 0.0030 .00
1.9204 1.922 0.0074 0.0079 2.00

FM-T08-02 RO 1112021
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DGE Services Co.Lsd,
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Phone - +66 (02 538 2054, Email : dqeservicesinfo@gmail com S
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 40f 5
Photometric Accuracy @
‘Wavelength CRMs Valoes | UUC Reading Carrection Uncertainty Coverage factor
(m) iabs) (Abs) (Abs) (Abs) k
28 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.747 (L0008 0.0057 2,00
54 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.865 0.0036 0.0059 2.00
- 0.0000 0,000 0.0000 0.0050 2,00
0.2912 0.290 0.0012 0.0051 2.00
Wi 00,0000 0,000 0.0000 0.0050 2.00
0L.6448 0,640 00048 0.0055 2.00

FMT0802 RE1 11112021
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DOE Services Co.Lad.
DQE & 32 Soi Ladprao-Wanghin 55, Ladpreo-Wanghin Rd., Ladpreo, Ladpras, Bengkok 10230
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REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 5of 5
‘Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor
am,) (am,) (am) (n) k
241712 2410 omn 018 2.00
279.45 2790 045 018 2,00
287.81 2870 0.81 018 2.00
334.06 3333 056 018 .00
360,93 3600 093 018 2.00
41859 4180 059 0.18 2.00
44504 4458 044 018 2.00
453,66 4530 .66 0.18 200
460,02 4595 0.52 018 200
536.50 5360 0.59 0.18 200
63798 637.5 048 0.18 200
431,38 4310 038 018 200
472,50 4720 050 0.18 200
51347 s130 047 018 2.00
SI8.BE 5185 038 0.18 2.00
57317 5730 o7 0.18 200
58335 5830 033 0.20 200
6440 634.0 040 0.18 2100
740.72 F40.5 ox 020 200
T48.55 485 0.05 0.18 2.00
807.03 8070 003 018 2.00
E79.28 8765 022 018 200
Rewark: - ULC = Unit Under Cafinration

< WA = Mot Avsishle

« The revuk expanded sncersinty of measirement U & stated as foe standard mcertaingy of meassrement mubtiplied by the coverage factor &,

‘which ik o
- * Indicates non TIS1 scoredised
- End of Certificate -
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Verification Certificate Verification Report

Substitute for Certificate No.: 2103014-001-01

Certificate No.: 2103014-001-02 Certificate No.: 2103014-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: HEATING BLOCK DIGESTION
Address: 3 50T UDOMSUK 41, SUKHUMVIT ROAD., Model: DKLZD Serial No.: 213517
BANGCHAK, PRAKHANONG, BANGKOK, 10260 Resolgion: 1 °C  TDNo: LWAEWAS.D05/2555
Manufacturer: VELP SCIENTIFICA
Page1ofd Date of Calibration: 2,7 June 2021 Page 2 of 4

Equlpment' HEATING BLOCK DIGESTION Location: Calibration Laboratory, NATIONAL FOOD INSTITUTE

= Environment Condition: Amblent Temperature [ 25 + 3 ) °C

. Relative Humidty (55 £ 15 ) %
Manufacturer: VELP SCIENTIFICA Line Valtage [ 220 £ 10 ) voit
Model: DKL20 Condition of this results of Calibration:
1. This instrument was calibrated by Insert. standard thermocuples type R info it heating block digestion and

Serial No.: 213517 compared to temperature obtained from reference standards thermometer at calibrated paint.

- The temperature scale used ws based on IT5 - 50,
- All data show below were final values and the initial data may be obtained upon request,

ID No.: UAE.WAS.005/2555
2. Raference Standard t
Order No.: 2103014 = B&Istrumnt Model Serial No. Certificate No. |  Due Date Through
igital iy N.M. Technicsl
with Thermocouple Type R ! Thaioot i [
Operation No.: FHI3014-0uX 3. This certificate ks traceable to international system of units (ST Lints).
4. This certificate was cartified anly for the instrument we calibrated.
Date of Receipt: 30 May 2021 5. This result of calibration was found accurate as shown on date and place of callbration only.
6. Condition of Calibrated item :  Good
Date of Calibration: 2,7 June 2021 LLIC* Description
Time of Recerd - Hour 30 Minute At O3B0 ¢
7. Result of Calibration : IZ] ‘without adjustment l:l After adjustment
Calibrated by = Mr.Nuttapal Niyomchat Approved by o
Expert { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 June 2021 Responsible for the Technical Management Team
The are for a of 95 %.
This Certificate is issuad in accordance with the conditions of accreditation grantad by the Thal Laboratory Accreditation scheme which
has assessed the measurement capabilty of the laborstory and its traceability to recognized national standards and bo the units of
mansurement realized st the correspending natianal standards |abaratary. This certificste may not be reproduced ather than in Full
‘excapt with the pror writhen approval of the National Food Institute. .
F-CE011 Revion: 00 Dete: 181261 3 \Of Eii&ﬂ ]Uﬂﬂ

F-C5-012 Revision: 00 Date: 14-12-61

Verification Report Verification Report

Certificate No.: 2103014-001-02 Certificate No.: 2103014-001-02
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Model:  DKL2O Serial No.: 213517 Model: DKLZ0 Serlal No.: 213517
Resclution; 1 °C 1D No. UAEWAS.D05/2555 Resolution: 1 L= ID No.: LAE.WAS.D0S/2555
Manufacturer: VELP SCIENTIFICA Manufacturer: VELP SCIENTIFICA
Date of Calibration: 2,7 June 2021 Page3efs Data of C 2,7 June 2021 Paga dofd
Calibration point: B % Calibration polnt: a0 o
Calibration result: Calibration result: Continuad
Reporting of Temperature
Block No. UUC* Setting UUC*(:taading Stability (+°€) 3 mnm(nc) W}.:.:ntv Figure 1. Location of Reference Standard and Block Disgram of Digestion Unit
1 380 379 - 380 053 38317 1.8 S i
2 380 379 - 380 0.32 363.16 13
3 380 379 - 380 0.39 382.96 18
4 3B0 379 - 380 0.18 381.23 18
L 380 379 - 380 0.4% 38297 1.8
& 380 379 - 380 0.4% 3B2LES 1.8
7 380 379 - 380 0.54 3B2.57 18
a 380 379 - 380 0.24 3B2.95 18
9 380 375 - 380 0.61 383.17 18
10 380 379 - 380 0.73 3B1.14 18
11 380 379 - 380 0.73 3E2.53 1.9
12 360 379 - 380 0.76 3E1 56 19
13 380 375 - 380 0.38 38225 17
14 380 379 - 380 043 383.00 1.7
15 380 379 - 380 031 383.08 1.7
18 380 375 - 380 0.22 381.78 1.7
17 380 379 - 380 0.31 382.99 1.7
18 380 379 - 380 0.37 38324 17
19 380 379 - 380 0.32 380.98 17
L 30 379 - 380 0.1 38263 17 Remerk: Edied 10.Mo. from UAE. WABLDUS/2555 b LIAE. WAS. 005/2555.
Hate: 5
-UuC* = Unit Under Callration -UUC* = Unit Under Calibration
-Immersion depth of standard thesrmometer in tube level high of sand is equal beater plate of UUC, -Immersicn depth of standard thermameter 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 sensces, - Stability = One-half of the greatest maximum difference of measured temperatures &t one sensars,
for at least half an hour after reaching steady state. for at least haf an haur after reaching staady state.

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

providing & level of confidence of approximately 95 %,
Lmﬁﬁmyqu ........ e wnasifimoun

F-C5-012 Rewvision: DD Dana: 14-12-61 F-C5-012 Revision: 00 Date: 14-12-61




FOS5 South East Asia
3388 Sirinrat Bullding, 25th - 26th Flace, Unit Mo, 3388/90,
Rama IV Road, Klongtan , ongtoey, Bangkok, Thalland 10110

FOSS

Customer Service Report

FOSS

£

Instrument

PM interval (i
ample

Preventive maintenance kit (P/N)

FossCare™

vstomer | VAE

Preventive Maintenance Protocol

Kieltec™ 2100 = 4 e [fzc 280

12 months

Mo. of samples analysed
{it applicable):

10005965

SN Ai7a0 ¢

Travel To Customer

Finish A0 C : ] Introduction
ob Type A maintenance protocol provides systematic and functional means of maintaining a specific instrument
Apglication Special Standard type. The recommended PM interval depends on the operational conditions and is based on our extensive
Normal Caurtesy Visit Installation Training experience and knowledge of manufacturing and maintaining analytical instruments,

e In House . H

Distrituitor me‘z':r:""“ ::::ier S = Apart from sample througlput, the environmental conditions also need to be considered. A dema

bl L2 environment, such as high ambient temperature, humidity, dmuum elc can measurably shorten

Digital service Remote Qther b A
component lifetime and also the and I intervals.

[ PO/ Cuote Number: 1 NOTE!
| PMA Type 1 TEse fopeps frgd [ contractho. | ] The content of this protocol is subject to change over time. In order to safeguard that you obtain the

correct parts, please make sure to indicate serial no and date of installation when contacting your FOSS

Conditian | Status represeniative

Details of Work / Test

- TRel g cirvment '
)'(’(‘. 'd
Pt

it

= VAl

= AR
T

oy
Pe oo
PV,

T confiren this rep and complete
774 i + i +
Signed FOSS I “_/éhv - | Signed Customer . Dedic:
Name 1 | Mame 1 FOSS Analytical AR Tel +48 &2 361500

B 70 Fax +86 a1 Jacie
| Imrmfd&hmrtcmﬂhahﬁ:ﬁmmmmhﬂmhwnpedm”? ! ;E.:u‘. Hogands
Cuntomer Support, 1001 &572 1 Rev. 3 Ty

tenenslimuny wnenslumugy

Head Office : 321/43 Manglinchee Rd. Chongnondsee Yannawa Bangkok
10210 Thailand Tel. 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com
Science Tech Laboratory : /27-29 Soi Watpoman Sathupradit 19 Rd.
Chongnondsee Yannawa Bangkok 10120 Tel. 0-2285-4101 Fax. 0-2285-4856

Maintenance Procedure Loty 4
fh]lﬂ‘l&'ﬂﬂk 0162
Exchange of Parts and Cleaning

Step  Action

1 | Replace Adapter for dig. tube 250 ml 10000056 | [J Job Na. : JO3521 Certificate No. : ST03521
2 Replace Mon return v, 1000 3538 | [ Page : Lofl
3 | Replace vakves in alkali pump Valve ki t reagentiv ﬂr" | . .
| " I 0Tt U ) Certificate of Calibration
Silicome tubin a8l |2 mm O
Tubing reinforced for alkali | [m] Equipment : pH/ISE Meter
Tubing PVC 811 mm O Manufacturer : Orion
Steam o or ! £ Made in : USA
3ot hea | a Model : STAR A214
Check and Adjustments Serial No. : X36836
1D No. : UAEWAT.025/2560
1 | Check alkali volume, 10 mlfstroke Alkali pump ¥ FE| Asom-oaiml | BT Range : Dw 14 PH
2 | Check distillation volume /2 g/ | 100-150 mii4 min Resalution : 0.001 pH 01 mV
3 Check front paned switches [ UUC Condition As-Received :  Good
4 | Check cables and electrical connections & Submitted by : v gluidte ustnofed wewd duidie s reudnuau $in
5 | Check level pins in steam generator ] 3 ANORANTY 41 DUUTENIN L¥IIN
Check safety do ch 1 :
f el el m/ wAnTE [vua njamm 10260

Ambient Temperature : 25+3°C
Relative Humidity 5 (50 % 157%
In - house method : WI-ST-LAB-7.2T ba:

measurement by using standard voltage calibrator

Issue date :

Friday, May 28, 2021

; Dt el

Calibrateded by : Kanokwarin Chooprai Approved by @
(Khannikn Sangkham)
Laboraory manager
The are for a ility of 85%

This centificate is issued in accordance with the conditions of accreditation granted by the Thai
Laboratory Acereditstion Scheme which has assessed the measurement capabi ity of the laboratory aud .I\
tracenbility to recopnized national slaml.miz and to the units of measurement realized st the com
natlonal standards laboratory. This certificate may not be reproduced other than in full, excn;u wil
202t written approval of the Science Tech Laboratory.

A

N g
wnaslumugy T e s

i |1r|nr

FIW-5T-LAB-7.271 A2



Certificate No. : ST035/21
Page : 20f2

Job No. @ J03521
Received date : Friday, May 28, 2021

Calibration date : Fricday, May 28, 2021
Condition of this callbration result
1 Reference standard instrument © Voltage calibrator Yokogawa 7631 SN, 91H441999 Certificate No. 20E4385

D date 11 June 2021 TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
2 This certificase was certified only for the instrument we calibrated
3 This result of calibration was found accurate as shawn on date and place of calibration only

Result of Calibration

Funetion : pH meter
Performing standard curve by Voltage Calibrator at pH (4,7,10)
[Applied Voliagd Nominal Value| ULC Reading | Corection | Uncertainty k
Unit Under Calibration |

i mvV) ipH Y {mv) [ m¥) (tmV) Fagtor
pH Meter 177.48 4 1774 ol [ 2,00
Madel STAR A214 [} 7 0.0 [} 0062 200
SN, X36836 =177.48 0 1714 11 0474 200

This reported uneersainty of measarment was based on a standard uncertainty multiplied by a coverage factor k , providing

a level of confidence of approximately 95%

“oooe- End of Certificate of Calibration -cooo-

el

FIW-ST-LAB-T2A# 3

AUTISTA

Request Mo, 25-65 / 0398 148
CALIBRATION DATA
1. Moise Level in term of standard devii
Element cd Cr Cu Fe Pk Mn Ni n
-0.0004 | 00002 0.0007 0.0002 -0.0016 | -0.0001 | -0.0004 | -Guoooi
0.0002 | 0.0005 | 00010 | 00007 | 00000 | -0.0003 | 00007 | -0.0014
-0.0002 0.0001 0.0008 0.0000 0001 | -0.0003 | -0.0012 | -0.0006
0.0000 | -0.0007 0.0007 0.0000 | 00005 | 00004 | 00004 | 00012
0.0001 00004 0.0013 0.0018 | -0.0001 | -o0o1 0.0003 -0.0008
0.0000 -0.0004 0.0003 00012 | -0.0005 | -0.0007 | -0.000d4 | -0.0008
0.0000 -0.0009 0.0009 00002 | 00010 | 00008 | 00007 -0.0003
-0.0004 | -0.0003 0.0015 0.0010 | 00005 | 00003 | 00002 | -0.0004
0.0004 0.0008 0.0014 00004 | -0.0014 | 00005 | -00006 | -0.0003
Absarbance 00006 | -0.0013 | Q0012 -0.0006 | -0.0005 | -0.0006 | -0.0007 | -n.0007
0.0005 -0.0003 00014 00004 | 00008 | -00003 | -0.0006 | -0.0011
-0.0007 | -0.0014 0.0004 | 00001 | -0.0001 0.0000 0.0000 -0.0003
0.0008 00004 00005 -0.0006 | -0.0008 0.0000 -0.0005 | -0.0009
0.0011 0.0002 0.0005 0.0017 -0.0016 | -0.0008 0.0004 -0.0005
0.0002 0.0010 0.0014 00002 | 00010 | 00010 | ooo02 -0.0001
0.0001 -0.0011 0.0011 00003 | 00011 00003 | -Doood | -00012
0.0000 -0.0015 0.0003 00010 | 00011 | 00013 0.0000 -0.0004
0.0015 -0.001Z | 00005 0.0002 -0.0017 | -0.0001 0.0005 0,000z
0.0006 00014 0.0010 Q0002 -0.0003 | 000m -0.0006 | -0.0010
0.0001 00003 0.0003 =0.0001 00004 | -0.0002 | -0.0001 | -D.0001

MTC. ACL. No. 486 / 65

Awerage Ahsorbance | 0.000 4.000 0.001 0.000 -0.001 0.000 0000 | -0.001
Stanclard Deviation 00005 0.0008 0.0004 0.0007 0.0005 0.0004 0.0005 00004
Continue 2/5
7
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Office
35 Mo 3 Tamban Klong Ha, Amghoe Khlong Lusng, 5o L, Bangpoa inchustrial Estate, Sukhumyt Road, 196 Phahoryothin Road, Chatuchak, Banghok 10900,

Changwat Pathumthani 12120, Thaland ArmpFyoe Muang, Changwat Samutprkan 10280, Thatand  Thatand '
Tel. (661 0 2577 9000 Tel, (561 0 2323 167280 ext. 115, 116 Tel, [§63 mﬂ i
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TITISTR

Request No. 25-65 / 0398 MTC. ACL.No. 486 / 65

CALIBRATION CERTIFICATE
MNOMENCLATURE : 1, Atomic Absorption Spectrophatometer “Agilent Technologies™
Model AAZAOFS, Serial No. MY13160001
2. Warking standard solution "Inorganic Ventures®
Multi Analyte Custom Grade Solution, Lot No, P2-MEBSTSA10
SUBMITTED BY : United Analyst and Engineering Consultant Co, Ltd,
3 Sol Udomsukdl, Sukhumwit Road, Banechak, Prakanang, Bangkok 10260

CALIBRATION PROCEDURE : 1. Perfarmance Verification of Ataemic Absarption Spectrophotometer
(WI-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chernistry (QF-513)
REFERENCE MATERIAL : Traceable to MIST “Agilent Technologles”, “Carlo Erba”
Cadmium Lot Mo, 0108047046, Chromium Lot No. 0106315818, Copper Lot No. 0107880530, Iren Lot Mo, 0104597564,
Lead Lot Mo, 0104655473, Manganese Lot No, T1092284, Nickel Lot N, 0104978044, Zinc Lat No. 0100792297
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mgA &t 228.8 arm.Cd, 0.10,0 20,0.30,0,50,0.70 ma at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 mgA at 32a.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 me/l at 2082 nm.Fe, 0,20,0.50.0.70,1.00,1,50 mel
at 217.0 nm.Pb, 0,05,0.10,0.30,0.50.0.70 mg/l at 2795 nm.Mn, 0.10,0.30,0.50,0,70,1.00 me/l at 232.0 nm.wi,
0.05,0.10,0.30,0.50,0.70 mg/l at 213.9 nm.Zn
AMBIENT COMDITIONS : Temperature 22 °C  Relative humidity 60 %

The Atomic Absorption Spectrophotometer set  has been calforated against
Feference Material traceable to National Institute of Standards and Technology { NIST ) by The Analytical
Chemistry Labaratory. The results are attached herewith.

Calibrated by ... 20 S
{ Mr. Danai Srithongkum )

el

e Approved by..

frve (s, T
Director of Amgq:igﬁlﬁy Laboratory

Fef. 2025265020400522001
Calibration Date : 3 February 2022

relate anly to the Rems testecicalibrated or value assigred.
resuits except in fil are probibibed unless written permission is cbitained fram the govemar of TISTR

The resuls:
Ackvertising the Repart/Certificate and publiciy of ¢

FRABLMTC.00Z Red

Head Office Office/Laboratory Office.

35 Mu 3 Taembon Khlong Ha, Amphoe Khlong Lusns,
Changaat Pathumthani 12120, Thalard

5ai 1€, Bangpoa ndustrial Estate, Sukhurms Road,
Amphon Muang, Changwat Samutprkan 10280, Thatand

195 Phahonyothin Road, Chatuchak, Banghok 10900,
Thaland

Tel. (66) 0 2577 5000 Tel. (66) 0 2323 167280 ext. 115, 116
Fax (66} 0 2577 8008

E-nail. : rumpaigtistr orth Wetiste:www tis

- nashaauas
E-mail : sumalesgtistr or.th

TITISTR
Reguest No. 25-65 / 0398 2/5 MTC, ACL. No. 486 / 65
2. Precision
Element| Conc. Absorbance fve. [ SD [9%RSDY
(gLt Abs.

Q02 | 0.0074 0.0062 | 0.0065 | 0.0062 | 0.0070 | 0.0068 | 0.0070 | 0.0065 | 0.0065 | 0.0069 | 0.007 | 00004 576
cd 030 | 0.0952| 0.0959 | 0.0951 | 0.0957 | 0.0952 | 0.0950 | 0.0952 | 0.0948 | 0.0956 | 0.0943 | 0.095 | 00005 | 0.08
070 |0.2213] 02180 0.2203 | 0.2208] 0.2234 | 0.2211 | 0.2196 | 0.2219| 0.2201 | 0.2194 | 0.221 | 0.0015 | 087
0.10 | 0.0096 | 0.0098 | 0.0057 | 0.0102 | 0.0106 | 0.0097 | 0.0098 | 0.0099 | 0.0103 | 0.0093 | 0.010| 0.0004 | 3.83
Cr 0.30 | 0.030% | 0.0302 | 0.0300 [ 0.0316 | 0.0306 | 0.029% | 0.0309 | 0.0297 [ 00311 | 0.0296 | 0.030| 0.0007§ 2.20
070 | 0.065% [ 0.0667 | 00664 | 0.0648 | 0.0656 | 0.0662 | 0.0658 | 0.0638 | 0.0638 | 0.0859 | 0.0846 | 0.0011 170
005 | 0.0080 | 0.0075 | 0.007E | 0.0075 | 0.0077 | 0.0081 | 0.0080 | 0.0075 | 0.0074 | 0.0078 | 0.00a | o003 3.26
Cu | 030 |00417) 00419 0,0812) 0.0421 | 0.0424 | 0.0420 | 0.0423 | 0.0603 | 0.0818 | 0.0415 | 0.092 | 0.0006 | 1.a7
0.0 | 00968 | 0.0965 | 0.0572 ) 0.0957 | 0.0961 | 0.0958 | 0.0961 | 0.0963 | 0.0959 | 0.0972 | 0.098] 0.0006 | 058
0.10 |0.0090| 0.0105 | 0.0078 | 0.009¢ | 0.0081 | 0.0093 | 0.0096 | 0.0094 | 0.0093 | 0.0084 | 0.008 0.0007] 8.11
Fe | 050 [0.0462]0.0670) 0.0964 | 0.0464 | 0.0467 | 0.0852 | 0.0467 | 0.0960 | 0.0468 | 0.0086 | 0,097 | 0.0003 | 0,67
100 | D.0B5T | 0.0BBS | 0.0910] 0.0892 | 0.0897 | 0.0873 | 0.08%2 | 0.0885 | 0.0888 | 0.0874 [ 0089 | 00013 | 1.42
020 ) 90091 | 0.00%5 | 0.0088 | 0.0087 | 0.0082 | 0.009¢ | 0.0090 | 0.0087 | 0.0082 | 0.0090 | 0.008 00004 | 4.94
Pb 0.70 }0.0322 )| 0.0321 | 0.0324) 0.0318| 0.0335 | 0.0326 | 00327 | 0.0315 | 0.0336 | 00321 | 0032 0007 | 209
150 | 0.0653 ) 0.0645 | 0.0663 | 0.0664| 0.0652 | 0.0671 | 0.0662 | 0.0654 | 0.0657 | 0,.0648 | 0.066 0.0008| 1.28
0.05 ) 0.00%2 | 0.0092 | 00097 | 0.0087 | 0.0085 | 0.007% | 0.0096 | 0.0085 | 0.0084 | 0.009¢ | 0.009 0.0007] 7.32
M 0.30 | D.0616 | 0.0630 | 0.0632 | 0.0633 | 0.0634 | 0.0628 | 0.0640 | 0.0633 | 0.0640 | 00829 0.063) 0.0007 | 1.08
070 |0.1396 | 0.1366) 0.1386 | 0.1377 | 0.1336 | 0.1386 | 0,139 | 0.1380 | 013748 | 01383 0.138 | 0.0009 | 0.67
Q10 | 00102 | 0.0092 | 0.0057 | 0.0104 | 0.0091 | 0.0105 | 0.0105 | 0.0098 | .0098 | 0.0102 0.010| 00005 | 5.22
Mi 0.50 | 00486 | 0.0489 | 0.0489 | 0.0495 | 0.0984 | 0.0990 | 00981 | 0.0492 | 0.0495 | 0.0a92 | 0.0ae 00004 | 0.91
1.00 | 0.0976 | 0.0979 | 0.0575| 0.0952| 0,0977| 0.0973 | 0.0986 | 0.0962 | 0.0985! ¢.09Rz | 0.008 0.0008 | 085
0.05 ) 0.0340 | 0.034% | 0.0340 | 0.0352  0.0337 | 00351 | 0.038¢ | 0.0%5 | 0.0349 | 0.0303| 0.035 0.0005] 143
Zn 0.30 ) 01665 [ 0.1653 | 0.1628 )| 0.1642 [ 0.1657 | 0.1637| 0.1659 | 0.1652 [ 0.1654 | 0.1657 | 0,165 | 0.0012 0.72
070 | 0.3456 | 0.3967 | 0.3445 | 0.3430 | 0.3422 | 0.3444 | 0.3937 | 0.3a38 | 0.3435 | 0.3438 | 0,340 0.0013| 0.37
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Fequest No. 25-65 / 0398 3/5 MTC. ACL. No. 486 / 65
2. Trueness
3.1 Reading on length- Cad) d) at 2288 nm.
Element | Standard Value of RM| Reading Errar of Measurement | Erar of Measurement Uncertainty
(me/l) {mafl) (mg/l} (o) (g
0.02004 0me -0.001 519 + 0,004
d 0.300860 0.291 -0.010 519 = 0.006
0.70140 0678 -0.023 334 + 0.012
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element | Standard Value of FM | Reading Error of Measurement: | Error of Measurernent | Uncertainty
{madl) Img/l) Img/) (%) Imal)
0.1002 0.101 0.001 0.8 + 0007
Cr 0.3006 0.298 -0.003 086 +0012
0.7014 0.635 -0.065 247 + 0023
23 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element | Standard Value of AM|  Reading Errer of it | Ermor of M Urncertainty
(mg/l) (gL} (e} (3%) (ma/l}
0.0502 0.046 -0.004 837 + 0.004
Cu 0.3012 0.295 -0.006 206 + 0.010
0.7028 0.694 0009 125 = 0.021
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

MTC. ACL. No. 886 / 65

Element | Standard Value of RM| FReading | Emor of Measwement | Eror of Measurement Uncertainty |
(gl mgny (men) (%] {mg/l)
0.09% 0.102 0.003 3.03 + Q00T
Mi 0.895 0.489 -0.00& 121 + 0.010
0.9%0 0.975 015 1.52 + 0,020
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Elernent | Standard Value of BM|  Reading Error of it | Errar of Uncertainty
{rrgl) (mgel) (mg1} %) (rg/l}
0.050 0.050 .000 0.00 + 0.012
Zn 0.300 0.307 0.007 233 £ 0.011
0.700 0660 -0.040 5.71 + 0015

Remark : The reparted uncertainty s an espancied uncertainty calculated using a cowerage factor of 2 (k = 2)

which gives a level of confidence of approsdmately 95%

{Mr. Danai Sﬂthungkum)

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Director of Analytical
Calibration dge TJe 1)

The results relate only to the items tested/calirated or value asshned.
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3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

MTC. ACL. No. 486 / 65

Element | Standard Value of R4 |  Reading Ermar of Measurement | Emor of Measurement Uncertainty
(rmg/lh (g1} (mg1) (%) (mg)
0.1003 0.106 0.006 568 = 0,008
Fe 0.5015 0522 0.021 4,09 = 0017
1.0030 0.993 0.010 1.00 = 0.032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of At|  Feading Emor of Measurement | Ermor of Measurement | Uncertainty
(gl Img) ima) (9} {mg}
0.1988 0157 -0.002 0.91 = 0.014
Pb 0.6958 0rn 0026 X + Q022
1.4910 1,463 -0.028 1.88 + 0,041
3.6 Reading on wavelength- M, (Mn) at 279.5 nm.
Element | Standard Value of RM| Reading Error of Errar of Uncertainty
{mg/) (mg/l (mg/L} %) (gL}
0.00955 0.054 0.004 898 = 0.004
Mn 029730 0.317 00197 6.63 + 0,006
0.69370 0.682 -0.0117 169 = 0.012

Continue 5/5
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Agilent 5110 and 5100 ICP-OES ]
P ive Mai Checkli J

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies. Agilent Preventive Maintenance provides
everything vou need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agilent chhnuluﬁrs scrvlw:a please visit our web site using the following
URL hitp: fwww agilent com, P

Customer Information

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

= For using HF the instry hould be returned Lo its standard sample
introduction system,

= Acustomer
maintenance nmcedures

= Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service.

= Il'a system requires the use of additional or special procedures and/or parts for the instrument.
service, then these must be ordered separately and charged as a repair, which may ineur additional

Service Engineer's Responsibilities

*  Only complete/ printout pages that relate (o the system being serviced,

= Complete empty fields with the relevant information,

* Complete the relevant checkboxes in the checklist using a "X or tick mark “¥” in the checkbox.
= Complete Not Applicable check boxes to indicate services not delivered, as needed,

= Complete the PM service in the order of the tasks listed.

» Complete the Service Review section together with the customer.

should be

to the engineer while performing the preventive

Copyright & 2021

Issued: 4 March 2021, Revision: A.01
Page 1 of 8

Agilent Technologies I,__J

mnm‘s‘bimuqu




Agilent Technologies

F C

Lngilmt 5110 and 5100 ICP-OES

[

System Information

Instrument system name and ID Ice- ogS  Sho vy
| Instrument system site and location UBt ang,l-'rm']l'
| List system component product numbers List the serial numbers of each component
Lo SRR e e Ly ioumod
2 -4
a, 3
4, 4
. 5.
B, (3
7. | 7.
8 8
. 9.
10 10
ICP-0ES Configuration table Cirele the type or wrile in the type if other
| Nebulizer Type OneNeb | other
Spray Chamber Cyclonie Single Pass ||Cyelonie Double Pasa|| other
Torch Radial [l Viewl ather
Injector Diameter Zdmm | [L.8mm | 1.4mm | 0.8mm | other
| Injector Material Quartz | Ceramic | other
Issued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies
Page 2ol 8
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Agilent Technologies

[Agilent 5110 and 5100 ICP-OES

D,

P Checklist
SPS 3 Auto Sampler

& Section NOT Applicable

O Power cycle the and verify ful initi.

O Inspect X and Z axis belts for wear, Replace is necessary.

O Clean X and Z axls slide shafts.

O Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto Sampler

P Bection NOT Applicable

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

Q Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

3 Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes,

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

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS 4.6, 7

12 Section NOT Applicable

O Replace valve rotor seal

0O Check fittings for signs of leaks

0 Check tubing including antosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Instrument Adjustment

& Check position of Zn peak, adjust if required.

& Check Argon Ratio, adjust to specified value if required
Perform Detector Calibration,

p/Perfurm Instrument Calibration.

P/ Run Instrument Performance Test and record results in Instrument Performance Test Results Table -

Post PM.
/D/For systemns using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table
A Subsystem Communications Test
Air Flow

[ Issued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies ]_/
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES

Checklist

| PR

General Preparation

& Discuss any specific questions or issues with the customer prior to starting.

& Review the instrument loghook.

" Perform general external inspeetion of system for cleanliness.

D’Cm]( for proper installation of safety-related parts. assemblies, sSensors ete.
Check for required firmware/software updates and verify with customers if they would like it
installed,

O For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it~

@ Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

Inspect and clean the system

Z/I..uok for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.
Perform a general internal inspection of the system for excessive dust accumulation, clean if
NEeCessary.

& Inspeet sample introdustion components and record any required maintenance in the Serviee
Engineer Comments and notify the customer as the required actions required.

Q/Recurd the instrument operating conditions in the ICP-0OES Status Results Table.

P/ Replace the polychromator purge filter.
Replace the radial pre-optics window
Replace the axial pre-optics window for SVDV and VDV instruments.
Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications,
Replace air inlet dust filter,

O Replace high capacity air inlet dust filter element if installed. *

&7 Remave and clean instrument water inlet filter.

ent Water Recireulator

O Section NOT Applicable

& Drain cooling fluid and remove any particles from the chiller reservoir
@ Remove, clean, and reinstall water inlet metal mesh filter if present.
& Re fill with Polyclear Flus cooling fuid.

.El)lgllean the cooling system Alr filter and the condenser,

Issued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies
Page 3 of 8
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Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES 1
Checkli

P J

@ Water Flow
A" Gas Flows
B RF Generator
& Camera Test
:/ Optics Test
,2/ Nebulizer Test

Instrument Performance Test Results Table

Note; These measurements do not form part of any i ion and are for only.
% Pre PM Sensitivity Check Post PM Sensitivity Check

Hadial Axial * Radial Axial*
T UMTonEUER | Sy ML 4514 .10
Mn 257610 nm SRBR LTSI 30448} WAaY L yaFho g
::595.152 run SBR 14 3 .3 N
K 766.481 nm SBR 53 Wa ik 44k

* Axial result is not applicable for GBO16AA, GBO12AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICF Expert version 7.3 and above only.

I Test Result

Subsystem Communications Test s

Air Flow L0

Water Flow P

Gas Flows bots

RF Generator Fs

‘Camera Test Hath

Optics Test PRst

Nebulizer test. ey

[ Issued: 4 March 2021, Revision: A01 Copyright © 2021 Agilent Technologies
Page 5ol 8 '
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Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES ]_

Pr Mai Checkli J

ICP-OES Status Results Table

Note: These messurements do not form part of any i and are for only.

[

Measurement Standby Mode Plasma On

Mains Voltage 115913 VAL 194.510 VAL
Mains Current 0114 A .14 A
Instrument Temperature 1t o 7.5 C
RF Air Flow [sensor speed) i*.0 Hz .0 Hz
Flasma Exhaust T No k5.0 °C|
Water Flow Oselllator No measurement Lo} Lymin |
Water Flow Detector [XT] Limin 1.3% Limin
Water Inlet Temperature (L c nt d" |
Polychromator Temperature a0 c 150 *c
CCD Temperature g “C TR b o}
Thermal Stabllizer 4.0 "0 5.0 w0
Argon Supply Pressure (1% 15 kPa {11 4% kPa
Purge Gas Supply Pressure®] by kPa 6%, L} KkPa

| Option Gas Supply Pressure®1 - kPa - kPa
Nebulizer Flow Ko measurement 040 L/min
Nebulizer Back Pressure No measurement 103 05 kPa
Flasma Gas Flow Mo measurement V.og L/min
Auxiliary Gas Flow No measurement BT L/min
RF Power No measurement 172019 w
RF Supply Current No measurement | f.133 Al
RF Supply Voltage No measurement | 194510 v

*1 If option installed

Agilent Technologies
[ Agilent 5110 and 5100 ICP-DES _\]
Preventive Maintenance Checklist )I
ICP-OES Parts List Table
[Part des | Part Number | Produet /Model # where used | Quantity Consumed
Axial Pre-Optic Window GEO10-68014 L‘:‘;’;?&%ﬂ%‘:ﬁ |
Radial Pre-Optic Window GEO10-68015 All 1
Polyelear Plus Cooling Fluid GI202-80012 Agilent Water Recirculator £
Purge Gas Filter GEO10-80136 All ]
Air inlet filter GAOOD-A002 All ]
High Capacity Air Filter GHO10-60188 COpstiamal -
§€I;o;;s:nl for 6-7 port valve for GR4B4-60002 GE494A/GEAO5 L
Dol fax Srockvalnt GE4U3-60002 | GHIEA s
o o BRSO 6841080123 SPS 4 £
Barb connector 2,5mm-1.5mm 1T GB410-80124 SP54
II:;’:M tublng Smm od x Bmm GB410-0122 g e SFE4 = __
Additional Parts may be required from stock:
X axis drive belt 5410047500 SPs3 -
Z axis drive belt 5410047400 SPs 3 -
pre st T | srcosee e

Faor HF applications, ask the customer to reinstall thelr sample introduction system.
Leave system in an idle state: on and purging.

Guidance: If the FM service is performed prior to a qualification service, then use the qualification
procedure as a guide for final instrument set up and checkout.

Service Review

@ Affix the PM sticker to the system or instrument loghook based on the customer’s request.
,B/Compler.e the Service Engineer Comments section below if there are additional comments.

Lanm‘:‘bimuqu
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- . Repert Summary
Agilent Technologies
Instrument Model Agilent 51005110 VDV ICP-0ES
Agilent 5110 and 5100 ICP-OES 1 GROTIAGEIIEA
Preventive Maintenance Checklist J Instnament D
Instrurnent Serial Number MY 18030001
@’ Review the service and any test results with the customer. Software Version 7.3.1.9507
If the Instrument firmware was uudub.ed. record the details of the change in the Service Engineer's [T 3442
Comments box below or if necessary, in the customer’s 1Q records,
Tested By Mukoon L.
Test Completed On 122021 9:14:59 AM
Rasult Summary
If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box, Subsystern Communications Test Skipped
Air Flow Test Skipped
Water Flaw Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Vahe System Tes: Skipped
Reesolhution Test Pass
Sensitivity Test Pass
Pracision Test Pass
Other Important Customer Web Links
How to get information on your product:
O Literature Library - hitp.//www.agi
4l
O Need to know more? - http.//waw.agilent lab
QO Need technical support, FAQs? - A i
O Need supplies? - www.agilen
Service Completion
Service request number LI LR AN Diate service [h] | It J H]
\
Agilent si Ml L. customersig Apnorn O*‘""’““ﬁ
Document part number: GR014-00075
sued: 4 March 2021, Revision: A.01 Copyright © 2021 Agilent Technologies |. )
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Resolution Test Pass
Element Wavelangth Specification  Width
N {174.213 nm) 2940 7.27
Ag {186,980 nm) =8.20 623
© (183,027 nm) 51150 526
Mo {202.032 nm) =820 542
Cr {208,158 nm}) =13.40 8.27
Zn (213,857 nm) =870 677
Ph (220.353 nm) 59.50 712
Co (228.5615 nm}) =17.20 11.88
Ba (230,424 nm) =940 7.36
Mn (257610 nm) <13.30 552
Mn (260.568 nm) 2030 14.30
Cr (267.716 nm) = 11.00 799
Cu (324.754 nm) = 2600 19.06
Cu (327.395 nm) $1420 132
Sr {338,071 nm) 23350 24.39
Ba (455403 nm} =44.00 3585
Sr(460.733 nm) = 36.00 17.38
Ba (493.408 nm} 2 36.00 25.53
Ba (514171 nm) =42.00 24.99
Ar (675.283 nmj) 574.00 59.49
K (766481 nm) =80.00 6527
Page 2 of 4
.
tenmslaumugy
[Precision Test Pass
Radial
s Wayslongh. = Valus % RED
AE (188.960 nrm) 280 081
Se (195,026 nm) 2280 121
Zn {213,857 nm) =150 039
Pl (220.353 nm) =260 o4
Mn (257610 nm) =150 0.45
Al(396.152 nm) £1.50 0.41
Ba {493,408 nm} =150 0.51
K {766.481 nm} =150 0.36
Aial
Element i
Value % RSD
As (188,960 nm) =150 0.51
Se (195,026 nm) 2150 073
Zn (206.200 nm) = 150 0.30
Zn (213.857 nm} =150 0.37
Cd (214.439 nm) =150 0.38
Pb (220352 nm) <150 0.28
Mn (257 810 nm) =150 0.63
Cr (267 718 nm) =150 030
Cu (324.754 nm) =150 0.54
A (396152 nm) =150 045
Ba (483408 nm) =150 064
K {765.481 nm} 2150 0.568
L —
Pagedofd
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Sensitivity Test
Radial
Element Wavelength  Specification  Method  Ratic Standard Blank
As (188 980 nm) z46.0 SRER 1687.2 1313 424
Se {196,026 nm) =410 SRER 1181 11774 84,2
Zn (213.B57 nm) 214210 SRER 40823 49908.2 148.6
Pb {220.353 nm} =480 SRBR 1914 2e828 1726
| Mn (257 610 nm) z 3518.0 SRBR 114152 2850022 536.8
| & (398.152 nm) 254 SBR 78 48838.0 SE7E.S
EBa (493.408 nm) =340 SER 1161 10080414 170665
K (756,481 nm} z18 SBR 53 1010784 161046
Aal
Elemant Wavelength  Specification  Method  Ratio Standard Blank
As (188 980 nm) =208.0 SRER 2528 32142 147.0
Se (196.028 nm) 2150.0 SRER 2162 3839.7 2722
Zn {208,200 nm) 22340 SRBR 12033 14048.1 1237
Zn {213.857 nm) = 17430 SRER T856.1 1713231 4729
Cd (214.439 nm) =4227.0 SRER T054.9 129539.2 3354
Pb {220.353 nm) = 3200 SRBR 531.7 132182 566.2
Mn (257 610 nm) =10625.0 SRER apse4.7 13148440 1607 4
Cr (267 716 nm) z 1048.0 SRBR 44421 174420.3 15618.1
Cu (324754 nm) 2130 SBR 50.7 3746038 72490
Al (395,152 nm} z6.0 SBR 157 279915.3 16790.4
Ba (493.408 nm) =60.0 SBR 2007 108999566 517283
K [T66.491 nrm} 2240 SBR 389 19831875 497466 i
Page 3of4
'
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Report Summary
| Instrument Model Agilent 510045110 VDV ICP-DES
Instrument 1D GBOT1AGED15A
Instrument Serial Number MY 18030001
Software Version 7.3.1.8507
Firmware Version 3442
Tested By Nukoon L.
Test Completed On 12/912021 12:55:48 PM
Result Summary
Subsystem Communications Test Skipped
Air Fiaw Test Skipped
‘Water Flaw Test Skipped
Gas Flows Test Skipped
RF Generator Test Shipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test pass
Precision Test Pass
Optics Test Pass
Radial Axial
Intensity 5206135 5755042
Wavelength 737212 737.212
Page 1af 4
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Sensitivity Test

Radial

Pass

Elgment Wavelength  Specification  Method  Ratio Standard Blank
As (188.880 nm) =4B.0 SRER 154.8 124223 585
Se (196.026 nm) =41.0 SRER 1174 12506 arg
Zn {213.857 nm} z1421.0 SRER 41928 52402 6 155.3
Pb (220353 nm) =450 SRBR 1864 2814.2 179.9
Mn (257 610 nm}) 235180 SRBR 119036 2812101 5476
Al {396,152 nm) =34 SER 87 55103.6 568629
Ba (453408 nm) =340 SBR 125.4 2152918.9 170322
K [TB6.481 nm) z18 SBR 57 107206.7 16079.8
Axial
Element Wavelangth  Specification  Method — Ratio Standard Blank
A (188,980 nm) = 2080 SRER 2975 40548 1704
Sa (196.026 nm) =158.0 SRBR 260.2 47849 298.5
| Zn {206,200 nm) 22340 SRBR 13059 16162.3 150.3
] Zn {213,857 nm) = 17430 SRER B920.7 2009156 504.7
Cd (214.438 nm} = 42270 SRER 7958.3 1493275 350.4
P {220,353 nm) 23200 SRBR 606.7 15244.5 584.0
hin (257 610 nm) = 10625.0 SRBR 344609 14930828 18725
Cr (267.718 nm) = 1048.0 SRER G01BE 198000.8 15326
Cu {324.754 nm} 218.0 SBR 67.5 423683.7 T2486
Al (386.152 nm) z60 SBR 18.5 320004.9 164414
Ba {453,408 nm} z60.0 SBR 2333 118829154 507145
K {TBG.481 nm) 2240 SBR 448 22188744 ABGSTS
Page 3cf 4
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Report Summary

Instrument Madel Agilent 51005110 VDV ICP-OES

Instrument 1D GB011A/IGE015A

Instrument Serial Number MY 18030001

Software Version 7.3.1.9507

Firmware Varsion 3442

Tested By Nukoon L

Test Completed On 12/802021 13410 PM

Result Summary

Subsystern Communications Test

Air Flow Test
Water Flow Test

Gas Flows Test
RF Generator Test

Camera Test
Optics Test

Advanced Valve System Test

Resolution Test
Sensitivity Test

Precision Test

Subsystem Communications Test

Air Flow Test

30% Air Flow (relative
speed)
15,00

Water Flow Test

5% Ar Flow (relative
speed)

18.00

Pass

RF Water Flow(Limin}  Camera Water Flow Water Inlst Temperature
“C)

1.98

| Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) 5940 T22
As (188.980 nm} =820 6.15
C (183.027 nm} =11.50 B.22
Ma (202,032 nm) s8.20 633
Cr {206.158 nm) =13.40 8.21
Zn (213.857 nm) S870 B&7
Pl (220,353 nm) £8.50 702
Co (228,615 nm} =17.20 11.81
Ba (230,424 nm) £8.40 745
Mn (257 610 nm} =13.30 948
Mn (280588 nm) =20.30 14.18
Cr (267.716 nm} =11.00 7.80
Cip (324754 nm) =2500 18,92
Cu (327.395 nm) 1420 11.32
Sr (338,071 nm) = 3350 24.20
Ba (455.403 nm} =44.00 3368
Sr (450 733 nm} = 36,00 17.64
Ba (493 408 nm) = 36.00 25.56
Ba (§14.171 nm) =42.00 2475
Ar (575283 nm) 574.00 50.18
K (756491 nm) = 80.00 85.19
Page 2of 4
'
lenas ALy
Precision Test Pass il
Radizl
Element Wavelength Specification  Measured
Value % RSD
As (188,980 nm) 5260 1.38
Sa {196.026 nm) 260 i3]
Zn {213.857 nm) = 1.50 0.38
Pb (220,353 nm) s 260 0.44
Mn (257.610 nm} £1.50 0.43
Al (308152 nm) <150 038
Ba (483 408 nm) = 1.50 066
K (766481 nm) =150 036
Axial
Element pecil
alue % RSD
Ag (188.980 nm) =1.50 061
Se (196.026 nm) 51.50 052
Zn {206.200 nm} =1.50 0.36
Zn (213.857 nm}) £1.50 0.33
Cd (214,438 nm) = 1.50 o
Pb {220.353 nm} =150 0.36
Mn {257 810 nm) =150 074
Cr (267.716 nm) =1.50 0.25
Cu {324.754 nm) =1.50 om
Al (386152 nm) 51.60 0.44
Ba (453 408 nm) = 1.50 0.73
K (TEE 481 nmy) =150 087
Page 4 of 4
'
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{Ltmin)
1,36 1718
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Gas Flows Test Pass

Nebulzer  Actual Flow  Back Auxiary Actual Flow  Back

Target Flow Pressure Target Flow Pressure

oro o.7a 203.80 2.00 199 108.68

Makeup Actual Flow  Back Plagma Actual Flow  Back

Target Flow Pressure Target Flow Pressure

2.00 200 113.88 15,00 17.93 2424

RF Generator Test Pass

RF Power Supply Test Passed

RF Powar Supply (V) 141.475

RF Oscillator Test Passed

RF Oscillator Frequency 25874

(MHz)

‘Wark Cail Current (A) 45931

RF Power Supply Current (A) 2.000

Camera Test Pass
Integration Time  Standard Deviation  Status
(ms}

Electronic Offset Test 1000 5.261 Passed

Dark Current Test B000 0.734 Passed

Array Test 5 0.024 Passed

Lingarity Test 0.118 Passed

Page2af2
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Equipment : BOD Incubator Cert. No.: 21TM1405
Condition As-Recefved :  Used ltem Page.: 2of 3
Reference : 210B-03840C-1
Procedure Used :-
Calibration ware using calibration p CP-OT02 ing to direct

method with Data i ‘which with i T Detector { RTD }.

The temperature scale used was based on |TS-20,

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

Instrument Model Serial No. Due Date
1) Data Acquisition 349704 MY41021843 21LM2 18 Fab 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 System of Uinit.
Resull alibration ;- (") Without Adjustment
Function of UUC* ; Temperalure Source
Fresh air setting : Not Available vironment during
Finished
2 i Temp. [ °C ) 28 28
REL Humid. { % ) 52 55
7 [AC Supply [ Volt ) 220 221
H
Position : Fief. Std.
ID No.:
A / 1 18-04RTD-01
2 18-D4RTD-02
T A e 3 18-04RTO-03
Probe Installation Details : Dimension of Chamber : o EOARTL-04
a= 10 em b= 053 m 5 18-04RTD-05
b= 10 em W= 2 0m £ 18-0ARTL-06
ce 10 om H= S 7 18-04RTD-07
Capacity= 076 m 8 16-04RTD-08
g (ref.} 18-04RTD-09

Ml

tnas gy
a 1069646

T
CORPORAT
35414 PATTANAKARN ROAD S01 19, SUANLLS
TEL, 0-2707-3000-27  FAX. 0

AL
T
i CALIRATION 0080

Cert. No.: 21TM1405

o 4 . - Page.: 1of 3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Arco
Model ; UC4-1320
Serial No. © -
1D No. : UAE WAD.002/2550
Submitted by : United Analyst and Engineering Consultant Ca. L1
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280
Location : Lab Floor 2
Received Order : 17 August 2021
Callbration Date : 17 August 2021
Amblent Temperature : (2610 )°C
Relative Humidity : (50£30)%
Calibrated by - Khit Ruttanaprapachai
Approved by : M a
Approved Signatory
{ ) Pomthippa Tameyakul
(<) Males Butkruea
[ ) Suwit Imjai
Issue Date : 1 Seplember 2021
The U inties are for a confidence probability of approximately 95%
A In Pll_ ncept with the peior wrins
e Calibration asd T e
'
ONRAT l&lﬂ‘lﬂﬂﬂ
A DD31567
Equipmant : BOD Incubator Cert. No.: 21TM1405
Condition As-Recelved : Used ltem Page.: 3of 3
Referance : 2108-03640C1
Result of Callbration ;- () Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Avallable
Calibration uuce vuc* Ti Owvarall Coverage
Paint Setting | Reading stabllity uniformity Variation Factor
(C) (*C) ["C) {£°C) (*C}) ("C} (2*C) k
20.0 19.5 19.3 0.46 045 1.0 0.78 2
Calibration | Measured Ti {*C)
Point | Pasition
e 0 U VR I Y Vs g v o) e 5 i ] R R WL T
200 | 20016 | 20137 | 20.086 | 19.042 | 20.157 | 20003 | 19.968 | 19.860 | 20.048
Average® : The average of 30 values in each pesition.
Temperature stability : One-half of the greatest i iff of at any ane sensor.
T i : The i iffe of at any sensors and the measured

temperature at the reference location which are observed al the same time or al as dose an observation fime as
possibla to ine the pattern or hi within the chamber under steady-state conditions.

Overall : The Diffe of the i and minimum measured temperatures througheu! obssrvation,
uuc® : Unit Under Calibration

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

The reported uncertainty of measurerment was based en a standard uncertainty muliiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-olo-
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INOLOGY PROMOTION ASSOCTATION (THAILAND-TAPAN}
CORPORA

WEC-TEITISITaIS
CALIBRATION 003

Cert. No.: 21TM811

Page.: 1of 3
al ey . .
Certificate of Calibration
Equipment : BOD Incubater
Manufacturer : ARCO
Model : UR-1320
Serial No. :
ID No. : UAE WAD 018/2551
Submitted by : United Analyst and Engineering Consuftant Co, Lid
3 Sol Udomsuk 41, Sukhumvil Road,
Bangehak, Phrakhaneng,
Bangkok 10260
Location : Lab Floor 2
Received Order ; 21 Agril 2021
Calibration Date : 21 Agril 2021
Ambient Temperature : (26+10)°C
Relative Humidity : (50 +30)%
Calibrated by : Khit Ruttanaprapachai
Approved by M 2
Approved Signatory
{ ) Pornthippa  Tameyakul
() Malee Butkrusa
{ ) Suwit Imjai
Issue Date : 5 May 2021
.
wnenslueaunu
A 0027600
Equipment : BOD Incubator Cert. No.: 21TMa11
Condition As-Received : Used tem Page.: 3of 3
Reference : 2104-00240C-3
Result of Calibration - {*) Without Adjustment
Funection of UUC* : Temperature Source
Calipration uuc* uuc* Temperature Temperature Overall Coverage
Point Setting | Reading stability uniformity Variation Factor
(c () {26 ) (£°C} (°c) (°c) (£C) L3
20.0 200 20.0 015 047 0.86 0.31 2
Calibration {°C)
Paint Position
tcy [ 1 [ 2 T 3 [ a4 [ & | & | 7 | & [osged
200 20368 | 20509 | 20.115 | 20023 | 19826 | 19.855 | 20135 | 20260 | 2000

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

Temperature stability : One-half of the greatest i of at any one sansor.
T : The { i of at any sensors and the measured

temnperature at the reference location which are observed at the same time or at 28 close an obeervation time as
possible o ine the: P pattern or within the chamber under steady-siate conditions.
Qverall : The: Diffe of the i and minimum {
Uuc™ : Unit Under Calibration

MNote : The reported uncerainty of measurement was included stabilily and excluded uniformity .

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

-olo-
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Equipment : BOD Incubator Cert. No.: 21TM&11
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2104-00240C-3
Procedure Used :-

Cali were using [= CP-OTO2 g fo direct
method with Data lion which with i Tamp Datector { RTD ).

The ternperature scale used was based on |TS-80.
Condition of this result of calibration

1. Reference standard instrument:-

Instrumen Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MYST013711 20Lm7 NIST, NIMT 18 May 2021

2. This cerlification is traceable to the S unit.
3, This cerificate is valid only 1o the item calibrated on date and place of calibration.
Remark : NIST : Mational Institute of Standards and Technology, The United State of America.
MNIMT : Mational Institute of Metrology Thaitand,
Result of Calibration :- {*) Without Adjustment
Function of UUC* ; Temperature Source

Fresh air setting : Not Available ment during callbration
Baginning Finished
N P Temp. { °C ) 27 28
REL.Humid. { % ) 47 51
AC Supply | Vol | i 222
. 4
/' Position : | Ref. 8td./ID Na.:
a D
ey 1 18RTD-2M1
2 18RTD-2/2
3 18RTD-2/2
Prabe Installation Details : Dimension of Chamber : i IO
a= 10 om : 082 m 5 18RTD-2/5
b= 10 em = 15 R [} 18RTD-2/6
c= 10 cm & 15 W T 18RTD-217
Capacity = 0.89 m* 8 18RTD-218
2 (red) 18RTD-2/9

| Ml -
wnanslueunu
a 1052721

T INOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN) M_ i

CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND 3;
TTANAKARN ROAD S0 18, SUANLUANG o

TEL 0-2717-3000-27  FAX.0

MsC-THLTIEI OIS
CALIBRATIIN 0034

Cert. No.: 21TMB12

Page.: 10of 3
Certificate of Calibration
Equipmant : BOD Incubator
Manufacturer - ARCO
Model : UR-1320
Serial No. : -
ID No. : UAE.WAD.006/2553
Submitted by : United Analyst and Engineering Consultant Co.,Ltd,

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

Bangkok 10260
Location : Lab Floor 2
Received Order : 21 April 2021
Calibration Date : 21 April 2021
Ambient Temperature : {(26+10)C
Relative Humidity : (50 +30)%
Calibrated by : khit Ruttanaprapachai
Approved by : Vgl -
Approved Signatary
{  Pomthippa Tameyakul
{*) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 5 May 2021
The U i are for a confid bability of ly 95%

w2 may nat be reproduced oeher than In full, exceps with the prioe wrinen

prsent Calibeation ared Testing Services.

naslumunu
A 0027601



Equipment : BOD Incubatar Cort. No.: 21TMB12 Equipmant : ; BOD Incubator Cert. No.: 21TM812
Condition As-Recelved :  Used Item Page.: 2 of 3 Condition As-Received : Used Item Page. 3 of 3
Reference : 2104-00240C-4 Reference : 2104-00240C-4
Procedure Used - Result of Calibration :- [*) Without Adjustment
o Ak using caiibrati CP-OT02 i o dlivmet Funetion of UUC* : Temperature Source
method with Data Acquisition which with Riesi Detsctor { RTD }. Calibration] UUG* | UUG" T T Overall ekl
The temperature scale used was based on [TS-30. Point | Setting | Reading stability uniformity | Variation ["""™™| " Factor
Condition of this result of calibration (c) [*c) | r*cj {£c) (c ey | (e "
1. Reference standard instrument:= 200 | zop 19,8 0.37 | 0.39 1.0 0.58 2
Instrument Serial No, Cert. No. Traceable Due Date Calibration Measured Temperature | °C |
1) Data Acguisition MYST013711 20LM7 MIST, NIMT 18 May 2021 Paint Poellion
2. This certification is Iraceable to the S unit (c) TR T IR i i T T BT
3. This certificate is valid only to the ftem calibrated on date and place of calibration, [ 20 20059 | 20108 | 19848 | 19786 | 20117 | 20201 [ 19725 | 19756 | =0 uug

Remark : NIST : Mational Institute of Standards and Technology, The United State of Amerca,

NIMT : National Institute of Metrology Thailand. Avarage” ; The average of 30 values in each posilion.

Rosult of Calibration = {* ) Without Adjustment Temperatura stability : One-half of the greatest max i af at any one sensor.
Function of UUC* : Temperature Scurce y : The i diff of &t any sensors and the measured
Fresh air setting : Mat Availabla Environment during calibration tamperaiure at the refarence location which are observed at the same fime or &t as cose an observation time as
Finished pot:'ses:llluiu i Th!::“- pe]lem.ur homogeneity within the chamber under steady-state conditions.
il : Temp. { *C ) 27 28 bl 3 H ! of the and minimum measured temperaturas throughout observation.
REL.Humid. { % ) a7 ] + Unit Under Calibration
AT Supply { Voll | 221 592 Note - The reported uncertainty of measurement was included stability and excluded uniformity .
J The reported uncertainty of measurement was based an a standard y multiplied by a Bl
factor k, providing a lavel of confidence of approxmately 85 %.
Position : | Ref. Std./ID No.:
1 18-18RTD-D1 -olc-
2 18-18RTD-02
3 18-18RTD-03
Probe Installation Details : Dimension of Chamber : 2 20BN Dg
E 0 em i 0.62 = 5 18-18RTD-05
b= 0 cm il 12 - 3} 18-18RTD-06
e 0 cm = 12 = T 18-18RTD-O7
Capacity = 0.88 m? 8 18-18RTD-06
9 (ref.) 18-18RTD-08
T, - Tk
R .
wnenslueauny wnansluemunu
a 1052719 a 1052718
‘§ Harikul Science Co.Ltd.
i ivet 24, Pracharatbamphen,
r ,J ?AF‘IKUL ::ls::l:r?::mm:“mhwang Banghak 10310’1
CIENCE Tek 022742456 Fa: 0-22742441
Emait-info@harikul.com wwharikul.com
CERT MNo.: HS-S0088 Certificate of Calibeation
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
Calibration Data : 10 Feb 21 Modal Y81 6100 CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
Submitted by :  United Analyst and Engineering Consultant Co., Ltd. SN : 118101863 534 BATTARARARN f::_f-*'l‘l\“j' "““ AL e
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Probe Y1 5010 iy o
Phrakhancng, Bangkok.(Head office) SiN  1BE100845 Cert. No.: 21TM706
1D NO. & Page.: 1o 3
Awg Room Temp - 20 °C Air Temp ref SN, EDDSZ2 Certiﬁcate Of Calibration
Awg Water Temp - 20 °C Barometric el © S/N. EDD5Z2
Air Pressure : TEO.00 mmHg Water Temp ref : S/N. 11431 )
Salinity : 0 ppt Equipment : Incubator
Tachnician ¢ Kitlipong M. Manufacturer : Memmert
Calbration Details
Model : IPP280
Calibration Point 100% air sat. {status) (status)
(20 °C, DO = 5.09 mg!) Serial No. : VE15,0187
Measurement 1 (mgH) 800 {aese] : i ID No. : UAE.MIC.003/2559
Maasurament 2 {mg/l) a.08 (PASS) = -
Mueasuremend 3 (mgl) .08 (PASS) o - Submitted by - United Analyst and Engineering Consultant Co.,Ltd.
Measurement 4 (g} .08 (PASE} = & 3 Soi Udomsuk 41, Sukhumvit Road,
Measurament 5 (mgi) .08 (PASS) - - Bangchak, Phrakhanong,
Measurement 8 (mgf) 207 (PASE) - Bangkak 10260
Measurement ¥ (mgii) a.07 (PASE]} = 2 Location : Microbiclogy Laboratory
Measuremant & (m 2.07 (PASS)
Measuremant 3 (mgi) 9.06 (NOY Recelved Crder : 21 April 2021
Measuwemant 10 (mgf) a.07 [PASS} & = i:li:lm':T Dtllze;I ?;:.:::C:Eé
L emperature ; .
Relative Humidity - (5030 )%
Mean Measurameant .08 mgf
Inacouracy om gl Calibrated by : Kritsada Chaitrong
Owverall Stalus (PASS)
Approved by : mﬂh 5
Manufacturer Specification Approved Signatory
Pemithippa Tameyakul
fooumcy = H- .02 mof : _': Malee DBnuikruea i
() Suwit Imjai

1) This certificale is issued based on the result that ars found &8 shown on

date and place of es1 onty.
2) The calibration procedura followed in accordance with Harikul Science Co., Lid. Issue Date : 5 May 2021
3) This result shall nol be wsed for advertising purpose.

The Us are for a confidence probability of approximately 95%

This certificate may ot be reprodsced h e prioe writhen

T

af the head of Corpreste Serv

Technician Signature ratory Manager '
i a3 luAuax wnaslueugy

and Texling Services.

A 0027609



Equipmant : Incubator Cert. Mo.: 21TMT06
Conditicn As-Received :  Used Ham Page.: 2of3
Reference : 2104-00180C-1
Procedure Used :-

Calibration wera using = CP-0OTO2 ing to direct
method with Data Acguisi which with i Temp Datector | RTD ).

The tamperature scale used was based on |TS-20,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No, Traceable Due Date
1) Data Acquisition MY44060450 21LM4 NIMT 06 Mar 2022

2. This certification is traceable to the S unit.
3. This certificate is valid only to the item calibrated on date and place of calibration
Remark : NIMT : National Institute of Metralogy Thailand.

Result of Callbration :- (%) Without Adjustment
Function of UUC* : Temperalure Source

Fresh alr setting : Close Environment during calibration
Finished
2 A Temp. {*C ) 23
REL Humid. { % } 63
]‘ 3 5 AC Supply ( Vall ) 2od
: g Poaitlain: Ref. Std.
1D No.:
[ ) 1 18-14RTD-01
2 19-14RTD-02
i 3 19-14RTD-03
Frobe Installation Details : Dimension of Chamber - 4 19-14RTD-04
a= 10 em D= 0s0 m 5 19-14RTD-05
b= 10 cm W= e+ 8 18-14RTD-DB
c= 10 cm H= 080 m T 21-14RTD-O7
Capacity = 0.26 m? 8 18-14RTD-08
9 [ref.) 18-14RTD-00

Lanm's‘l:in%u

a 1052708

fazeh

HNOLOGY PROMOTION ASSOCIATION (THAILAN] FAN) m

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND T S
5384 PATTANAKARN ROAD S0 18, SUANLUANG. SUANLUANG DANGKOK 10050 imi 4
TE MHOTT FAX e CALmeATION bocn

Cert. No.: 21TM1874

Certificate of Calibration R
Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No. : VE16,0066
1D Neo. : UAE . MIC.032/255%
Submitted by : United Analyst and Engineering Consuitant Co.,Ltd,

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

Bangkok 10260
Location : Micrebiology Laboratory (302)
Received Order : 28 October 2021
Callbration Date : 28 - 29 October 2021
Ambient Temperature : (2610 )°C
Relative Humidity : (5030)%
Calibrated by : Kunchil Promprat
Approved by © % i
Approved Signatory
{ j Pomihippa Tameyakul
(/) Malee Butkruea
1) Suwit Imjai
Issue Date : 4 November 2021
The Uncertainties are for a confid probability of i 1y 95%

ot b reprodic

Equipment : Incubator Cert. No.: 21TM70S
Condition As-Recelved : Used ltem Page.: 3of 3
Reference : 2104-00190C-1

Rasult of Calibration ( *) Without Adjustrment

Function of UUC* : Temperature Source

Calibration | UUC* uuc* Temperature Temperature Owverall Ceverage
Point | Setting | Reading stability uniformity | variation ™™™ | Factor
ey | ey | ey (£:¢) ticy {2y | (eey| Tk
35.0 350 350 0.1 0.36 055 0.30 2

G T (cy
Polnt Pasition
(e 1 | 2 [ 3 T a4 | 5 | & [ 7 1 & Jomen
35.0 34846 | 35085 | 35120 | 35087 | 34989 | 35121 | 34.745 | 35004 | 34084

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

Temperature stability : One-half of the greatest i af at any one sensar,
i : The i i of at any sansors and the measured

temperature at the reference localion which are observed at the same time or al as close an ohservation time as

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

QOverall Variation : The Difference of the maximum and minimum i

UUC* : Unit Under Calibration

Mote The reporied uncertainty of measurement was incuded 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 %.

-ola-
gy, -
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Equipment : Incubator Cert, No.: 21TM1874
Condition As-Received :  Used lem Page.: 2 of 3
Reference : 2110-06880C-1
Procedure Used :-
Calibration were using ion p CP-OTDZ ing fo direct
miethod with Data isition which with i T Detector { RTD ).
The temperature scale used was based on IT5-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serlal No. Cert. No. Due Date
1 ) Data Acquisition 349704 MY44067817 29Lm10 20 Jul 2022
2. This carfificate is valid only to the item calibrated on date and place of calibration.
3. This carlification is traceable to the Intemational System of Unit.
Result of Calibration :- { *} Without Adjustmant
Function of UUC* : Temperature Source
Frash air setting : Mot Available ironment during
Beginning Finished
fﬂ : Temp. | °C ) 22 22
REL.Humid. { % ) 50 60
- H [AC Supply { Valt | 226 226
frut}
i sk Rel. Std.
Position :
10 No.:
1 15RTD2111
2 1SRTD2/12
T, R 3 15RTD2/13
Probe Installation Detals : Dimension of Chamber : 4 1SRTD2/14
R B P 5 15RTD2/15
B S ittt G g & 15RTD2(20
c= 50 om H= 080 m T 15RTD217
Capacty= 028 B 1SRTD218
9 {ref.) 1SRTD218

tanms‘himm;u



Equipmant : Inculbsator Cert. No.: 21TM1874

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

Reference : 2110-06580C-1

Result of Calibration :- (") Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Avallable

Calibration | UUC* uuc T i Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(3] (¢ (*c) (£°C) (c) (°C) | (€} k
25.0 25.0 24.5 0.053 0.25 042 0.30 2
35.0 35.0 35.0 0.029 0.43 0.75 0.30 2

(’c)

Point Position
('c) 1 F] 3 4 5 & 7 8 9 [ref.)
25.0 25.007 24986 | 24943 24894 24.653 24,606 24672 24 694 24788
35.0 35.340 35.284 35.336 35.307 34.680 35.120 34813 34.096 35.088

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

Temperature stability : One-half of the grealesl i of al any one sensor.
i : The i i af at any sensors and the measured

temperature at the reference location which are cbserved at the same time or at as close an cbservalion time as

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

Owverall + The Diffe of the and minimum

Uucr : Unit Under Calibration

Note @ The reported uncertainly of measurement was included stabllity and excluded uniformity .

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

-olo-
L
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Equipment ; Water Bath Cert. No.: 22TM333
Condition As-Recelved :  Used ltem Page.: 2of 3
Reference : 2202-04440C-3
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT04  according to direct
measurement meathod with Data isition which d with Platinum R
Tharmomater { IPRT ).
The tempsrature 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 349704 MY44D67317 21LM10 20 Jul 2022
2. This certificate is valid only to the ltem callbrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustmant
Function of UUC* : Temperalure Sourca
Envirgnmental AC Voltage Supply
{°c) { %R.H. } | Volt )
Beginning of Calibration 21 65 229
Finished of Calib 22 58 230
Ref. Std.
Position : ID Mo.:
= 1 T0RC143
2 p 2 TORC144
Slref.) P T0RC145
I 2
4 TORC146
S(ref.) TORC147
Front
.
nas lihauan

The Uncertainti

CORPORATE SERY
334 PATTANAKARN ROAD

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 :

n P

NEC-TIZLTIZITZE
CALIBRATION 0300

Cert. No.: 22TM333

Water Bath
Memmeart

WHE 14
L416.0806

UAE MIC.002/2560

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

Bangchak, Phrakhanaong,

Bangkok 10260

Micrabsology Laboratory

17 February 2022
17 February 2022
(26%10)°C
(50230 )%

Suwit Imjai

Mok,

Appraved Signatary

(/J Pornthippa  Tameyakul
(

I Malee Butkruea

Issue Date :

22 February 2022

“tanas luauay

Equipment : Water Bath Cert. No.: 22TM333
Condition As-Received : Used ltem Page.: 3of 3
Reference : 2202-044400-3
Result of Calibration ;- {*) Without Adjustment
Function of UUC™ ; Temperature Source
Calibration uuc* uuc g ing (°C )
point Setting i Paosition
£'c) e (c) 1 C T [ & [ siref)
44.5 44,5 44.5 44438 | 44481 | 44482 | 44518 | 4453
Calibration |\, itormity | Stability Uncertainty Covataye
point Factor
("G} ey {£°C) (+£°C) K
44.5 0.13 0.057 0.15 2
Average® : The average of 30 values in each position.
Uni : The difference of o at any sensors and the measured temperature

at the reference location which are observed al the same time or at as close an observation fime as possible

to determine the t

Stability : One-half of tha greatest

pattern or

within the chamber under sleady-state conditions.

UuC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excludad uniformity.

af d at any ocne probe,

The reporied uncertainty of measurement was based on a standard uncertainty multiplied by a

factor k.

g a level of of

85 %

-alo-

@nas AU AN



TECHNOLOG
CORFORATE SERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES
5348 PATTANAKARN ROAD SO0 18, SUANLUANS

TEL 0271 FAX

LL

BANGE!

Cert. No.: 22TM334

Page.: 1of 3
. et ] .
Certificate of Calibration
Eqguipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. - L416.0612
ID No. : UAE MIC 0OS/2560
Submitted by - United Analyst and Engineering Consultant Co, Lid,
3 S0l Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Locatlon : Microbiclogy Laboratary
Received Ordar : 17 February 2022
Calibration Date : 17 February 2022
Ambient Temperature : (26210)C
Relative Humidity : (S0230)%
Calibrated by : Suwil Imjai
Approvad by : wﬂllk £
Approved Signatory
{ A Pornthippa Tamayakul
[/J Malea Butkrues
Issue Date : 22 February 2022
y 5%
@nas luAmuAN
A 0038095
Equipment : Water Bath Cert. No.: 22TM334
Condition As-Recelved : Used llem Page.: 3of3
Reference : 2202-04240C4
Result of Calibration :- | * ) Without Adjustment
Function of UUC™ : Temperature Source
Calibration uuc* uuc Average® Standard Reading [ “C )
point Setting Reading PFosition
[c) {c) (cl TR T T T T
44.5 44.5 445 44572 | 44514 | 44507 | 44.530 | 4d.565
Cali i
alibration |\ itormity | Stabllity Uncertainty Fovemps
paint Factor
(e e (£°C) {£°C) L
445 010 0.042 0.15 2

Average® : The sverage of 30 values in each position.
Uniformity : The ff of

at any sensors and the meassured temperature
at the reference location which are cbserved at the same fime or at as close an cbservation time as possible
1] ine the: pattern or within the chamber under sleady-state conditions.
Stability : One-hall of the greatest i i of at any one probe,

uuc* : Unit Under Calibration

Note : The reporled uncertainty of measurement was included stability and excluded unifarmity.

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

oo

, Ml .
@nasluaIuAN

a 1036054

Equipment : Water Bath Cert. No.: 22TM334
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2202-04440C-4
Procedure Used :-

Calibration were conducted using in-house ion CP-OTO4 ing to direct

measuremant method with Data Acquisition which connected wilh Industrial Platinum Resistance
Thermometer | IPRT ).
The lemperature scale used was based on ITS-80.
Condition of this result of calibration
1. Refarence standard instrument:-

Instrument Model Saerial No. Cert. No, Due Date
1} Data Acquisition 349704 MY440E7817 21LM10 20 Jul 2022
2, This certificate is valid anly to the item calibrated on date and place of calibration.
3. This 3 o the i System of Unit.
Result of Calibration :- (* ) Without Adjustmant
Function of UUC” ; Temparatura Source
Environmental AC Voltage Supply
[°C) [ %R.H. ) | Volt )
Beginning of Calibration 21 65 229
Finished of Calibration 22 br 230
Hesigas Ref. Std.
Position : ID Ho.:
SETET 1 TORG143
T 4 2 TORC144
e .
4 Slref) g a TORC145
4 TORC146
5(ref.) TORC147
Fromt
nasluAug
a 1096055

National Food Institute, Ministry of Industry, Thailand \/

vargkok 1

Calibration Certificate

Certificate No.: 2200705-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Banghkok 10260

Pagelof 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MSE035/01
Serial No.: BOO7010311
1D No.: UAE.MIC.008/2553
Order No.: 2200705
Operation No.: 2200705-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by PP by
Scientist { Mr.Pharaphat Tuanjit )
Manager, Division of Calibration Labaratory

Date of Issue: 30 November 2021 for the Technical Team

for of 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratary Accreditation Schame
which has sssessed the measuremant capabilty of the labaratory and its traceability to recognized national standards and to the

units of measurement realized at the cormesponding national standards laboratary. This certificate may nat be. woed other
than in full excent with the prior written approval of the National Food Institute. L

F-C5-009 Revisior: 00 Date: 14-12-61




National Food Institute, Ministry of Industry, Thailand \/

it e e |

A

Calibration Report

Equipment: Bectrinic Balinca Manufactursr:  METTLER TOLEDO
Model: MSS035/01 Rasslution: oo g
Serial Ho.t BOOTOLONLL D Mo.: UAE.MIC.008/2553
Capacity: Gi0gg
Date of Calibration: 24 November 2001 Page 2 of 3
ion:  Ambient 241 & 06 C  RebiheMumidty: 48 2 28 %

Place of Calibration: 206 Balarce Roam, UNITED ANALYST AND ENGINEERING CONSULTANT CO:LTD.
of
Condition of This Results of Calibration:
1. Calibration Method: NFI Hethod W-MA-001  In-House Method based on LKAS Lab 14 : 2019
2, Referercs Standands:
Reference Standard ~ Model Serial Mo,  Calibrated By Certificate No, Due Date

Standard Weight Qass E2 1-500mg BIBOEASH ™o M21010575 12 Jaswary 3022
wm‘ﬂﬂﬂ 1-500g B30E06E12E TCS 21010985 13 January 2022
Instrument Model Sarial No. Calibrated By  Certificate No. Due Date
Thamo-Hygro Meter PONPE 400 NFLETH DOL/17 Quality Rebom R 15 February 2022
1. This certifcation is tracaable to 51 UNIT
4 wcs certied only for
& This result of calibration was found accurate 2s shown on date and place of calioration only.
Calibration Results;
1. Repeatability of Reading:
Homingl Vake [ g} Stanwiard Devistion of Reading (']
00 o0
£00 0.00063

2. Off-Center Error:
Amassal 200 g wasplacad and moved bo various position on pan.
The balance readineg obtaned is ghen in the table.

(M Difaee)

&
L 9 30{ 91l 0) Lol

anoo | 200000 | 200002 aoz
anmm,lqu

F-C5-012 Ravision: 00 Date: 14-12-61

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
NG SERVICES
BANGECK

WECTIELTE TR
CALIBRATION Boc8

Cert. No.: 22TMBZ

Certificate of Calibration Page.: 10/3
Equipment : Artoclave
Manufacturer : ALP
Model : CL-40L
Serial No. : BO2GE4
ID No. : UAE.MIC.014/2550
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Air Analysis Unit
Received Order : 17 February 2022
Calibration Data : 17 Fobruary 2022
Ambient Temperature : {26+10)°C

Relative Humidity : (50%30)%

Calibrated by : Kunchit Promgrat

Approved by : M

Approved Signatory

¢/; Pomithippa  Tameyakul
() Malee Bulkruea
{ b Suwit Imjal

Issue Date : 22 February 2022

The Uncertainties are for a ility of y 95%

NI luAIUAN

GGELLTE]

National Food Institute, Ministry of Industry, Thalland \/

- Nfi

WSE-TISLTIS 17835
ATION 8081

Calibration Report

No.:
Equipment: Electrnric Balancs Manufacturer:  METTLER TOLEDD
Model:  MSEIISTL Resolution: 0001 9
‘Sarial Mot BOOTDI0311 1D Mowi LA MIC.00R(2553
Capacity: 62009
Date of Calibration: 24 November 2021 Page3af 3

calibration Resultss  (Continued)
Callbration Range: ~ 0-600 g
Calibration Adjustment: Internal Caitration
3, Departure from Nominal Value:

Hiominai vaiue Siendecd Ve ferags Readng Comesion
Lo} . L g} g3

Usisad 0.0000 0.0 0.000

L3] Damo 0.0 1

05 0.5000 0,500 0.000

i 1000 0000

| 50000 5.000 0.000
10 _12.0030 10.000 0.000 200088 200
20 20,000 0.000 | ooonss 20
50 49905 50,001 D001 0.00059 200
k'] 69509 0.000 0400 0.00085 200
] 10,0000 100,000 | 0000 0.000%0 200
|0 198.5995 150,000 . 0.00091 200
200 2000001 105,309 0001 0.000a3 200
00 200.0001 302.000 .00 n.0o0a7 200
400 4000000 | apooo -0.001 0011 200
500 4599599 1 -0.001 0.0012 200
50 550,509 | eoocoo 0,000 00013 200

o e based ¥ mutip &, prosiding a
Vevel of confidinca of approsimabely 85 %.

F-C5-012 Revision: 00 Date: 14-12-61

Equipmant : Autociave Cert. No.: Z2TMBS
Condition As-Received : Used ltem Page.: 2ol3
Raferance : 2202-04440C-1
Procadure Usad :-

Calibration weare using in-house procedure CP-0TO3 according to direct

measurement mathod with Data which with TI Type T
The temperature scale used was based on ITS-80.

Condition of this rasult of calibration

1. Reference standard instrument:-

Instrumant Madal Cart. No. Due Date

1 ) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibraled on date and place of calibration.
3. This ification ls to the i System of Unit.
4. This result of covess laboratary far the of goods and material which
could be infected with organisms calegorized as Hazard Group 1, 2 and 3°*
[ ion of g ing to hazard and ins of , second edition, 1980 }
N does ned cover auloclaves for use with material infect with crganisms in Hazard Group 4, for which
complete i and ilization of infected o is i to be essential.

This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are direciry concernad with patient care, or those used for fabrics subjected to
starilization which are raquired to be dry at the end of cycle.

Result of Calibration ;. (") Without Adjustmant

Function of UUC* ; Temperature Source

Environmental
: g2 Bl (c) [(%rH[ (Vo)
Beginning of Calibration 27 =:) 226
Finished of 7 &5 226
= i Ref. Std.
Position Deseription 0 Mot
1= |Center of chamber 22-10TC-01
2= |Temperature sensce 22-10TC-02
3= |Exhaust port 22-10TC-03
« Ml
@nas luAIuAN

a 1N4RNR1




Equipment : Autoclave Cert. No.: 22TME3
Condition As-Received : LUsed llem Page.: 3of 3
Reference : 2202-04440C-1
Result of Calibration :-  { * ) Without Adjustment
P g p Set: = 122 %
period = 30 inule
uuc* uuc* Average* Stability Pressure Coverage
Setting Reading Position | Standard Reading Reading Factor
(°c) ) (e (#"C)[ (MPa) | {(2°C}) L]
1 122.373
122 122 2 122.421 0.32 0.12 ] 2
3 122292

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

Stability : Ona-half of the greatest it of at any one probe.
uue* : Unit Under Calibraticn

Maote @ The reporled uncertainty of measurement was included stability and excluded unifarmity .

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

factor k, a level of of approximately 95 %.
-ollo-
@naslueuan
a 1N9RNRN
Equipment : Autoclave Cert. No.: 21TMB831
Condition As-Received : Used ltem
Reference : 2105-00120C-1
Result of Callbration :-  { * } Without Adjustment
Operating p Set: T = 118 °C
Sterilization period = 15 minute
uuc* uucH Average® 5 Pressure Coverage
Setting i Position Sty i Unesrisinty Factor
[*¢) ("ch (ch (£°C) | (MPa) (£C) K
1 116.744
116 118 2 116.549 012 0.08 0.80 2
3 116.515
Operating Set: Ty = 122 *‘c
i perlod= 30 minute
uucr uucr Average* Pressure = Coverage
Setting | Reading | Position | Stand i Stabllity | 2 adi ] e, Factor
("c) tc) ("c) (£°C)| (MPa) (£°C) LS
1 122,672
122 122 2 122,468 0.076 042 11 2
3 122.414

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

Stability : One-half of the greatest i diff of d at any one probe
UUC* : Unit Under Calibration

Nota - The reported uncertainty of measurement was Included stability and excluded uniformity .

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

-olo-

tonanslsimbuny

TECHNOLC

CORPORAT i

ATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
o 2

5344 P
HECTIRKTISTOR
a0 FA el CALIBRATION 8034

Cert. No.: 21TMa31

Page.: 10of 3
Certificate of Calibration
Egquipment : Austoclave
Manufacturer : ALP
Model : CL-40L
Sarial No. : 807298
ID Ne. : UAE MIC.019/2560
Submitted by : United Analyst and Engineering Consultant Co. Lid.

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

Bangkok 10260
Location : 301 Roam
Received Order : 7 May 2021
Calibration Date : 7 May 2021
Ambient Temperature : (26 +10)°C
Relative Humidity : (50+30)%
Calibrated by : Khit Ruttanaprapachai

Approved by : Wﬂ]l_u .

Approved Signatory

i __] Pomthippa Tameyakul
() Malee Butkruea
() Suwit Imjai

Issue Date - 18 May 2021

The Uncertainties are for a confidence probability of approximately

:
wnaslunugy

Equipment : Autoclave Cert. No.: 21TMB31

Condition As-Received : Used liem Page.: 2 of 3

Reference : 2105-00120C-1
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-80,

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

Instrument Model Serial No, Cert. No. Due Date
1 ) Data Acguisition 349724 MYST013711 20LMT 18 May 2021
2. This certificate is valid only to the item calibrated on date and place of calibration
3. This i ion is to the ional System of Unit,

4. This result of calibration covers laboratory auloclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**

{™=0G ization of ing to hazard and categories of containment, secand edition, 1980 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infacted is i 1o be {

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 cara, or those used for fabrics subjected o
sterilization which are required to ba dry at the end of cycle,

Result of Calibration :- { * ) Without Adjustment

Function of UUC* : Temperature Source
Environmental
(%RH.}| (Vo)
B2 222
Finished of C. 63 221
Position Description R‘::::d
1= |Center of chamber 18-18TC-04
2 = |Temperature sensor 18-18TC-05
3 = |Exhaust port 18-18TC-06

tenanslaifinligy





