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right solutions.
right partner.

Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Rayong Lab  |pH at 25 °C pH meter RYG_END183 27-Feb-23 27-Feb-24 12
Rayong Lab  |BOD DC meter with Sensor RYG_ENO140 21-Nov-22 21-May-24 18
Rayong Lab  |BOD Incubator RYG_EN0154 22-Apr-22 21-Oct-23 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN00O2 1-Mar-23 1-Mar-24 12
Rayong Lab  |Total Suspended Solids Haot Air Oven RYG_ENOO1D 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN00OZ 1-Mar-23 1-Mar-24 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_ENO006 20-Oct-22 20-Apr-24 18
Raycng Lab  |Cil & Grease Water Bath RYG_ENOO61 20-Oct-22 20-Apr-24 18
Rayong Lab  |[Ammonia Nitrogen SPECTROPHOTOMETER RYG_ENQO37 27-Sep-22 27-Mar-24 18
Rayong Lab  |Nitrate Spectrophctometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayone Lab Nitrite Spectrophotometer R¥G_ENDO37 27-Sep-22 27-Mar-24 18
Rayane Lab  |Salinity Conductivity meter RYG_EN0D29 23-Feb-22 28-Aue-23 18
Rayone Lab  |Total Kjeldahl Nitrogen Block Digestion Unit RYG_END188 15-Mar-23 15-Mar-24 12
Rayong Lab  |Total Kjeldahl Nitrogen pH Meter RYG_ENOD152 22-Dec-22 22-Dec-23 12
Rayone Lab  |Total Nitrogen Spectrophotometer RYG_EN0OO37 27-5ep-22 27-Mar-24 18
Water Lab Total Phosphorus Digestian Unit BKK_EN0366 30-Jun-22 30-Jun-23 12
Water Lab Total Phosphorus Discrete analyzer BKK_ENO0O37 5-Jan-23 5-lan-24 12
Water Lab Sulfide Burette BKK_END171 30-Aug-22 1-Mar-24 18
Water Lab  |Sulfide Chamber (Cold Room) | BKK_END167 30-Jun-22 30-Dec-23 18
Water Lab Copper ICP-M5 BKK_EL0026 18-Jun-22 14-Dec-23 18
Water Lab Copper Hot Block BKK_ELOD54 7-Apr-22 7-Oct-23 18
Water Lab Copper Chamber (Cold Room]) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Zinc ICP-M5 BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Zinc Hat Block BKK_ELOO54 T-Apr-22 T-Oct-23 18
Water Lab  |Zinc Chamber (Cold Room) | BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Total Coliform Autoclave BKK_MLOOA1 20-May-22 20-Nov-23 18
Water Lab  |Total Coliform Incubatar BKK_MLO0O010 21-Jan-22 22-Jul-23 18
Water Lab Total Coliform Hot Air Oven BKK_MLOO13 21-Nov-22 21-May-24 18
Water Lab  |Fecal Colifarm Autoclave BKK_MLOO041 20-May-22 20-Nov-23 18
Water Lab Fecal Coliform Incubator BKK_MLOO10 21-Jan-22 22-Jul-23 18
Water Lab Fecal Coliform Hot Air Oven BKK_ML0O013 21-Nov-22 21-May-24 18
Water Lab Fecal Coliform Water Bath BKK_MLO056 20-May-22 20-May-23 12
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right solutions.
right partner.

Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Rayorg Lab  |pHat 25 °C pH meter RYG_ENQ183 27-Feb-23 27-Feb-24 12
Rayone Lab  |BCD DO meter with Sensar RYG_ENO140 21-Nov-22 21-May-24 18
Rayong Lab  |BOD Incubator RYG_ENO154 22-Apr-22 21-Oct-23 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_END0OZ 1-Mar-23 1-Mar-24 12
Rayong Lab  [Total Suspended Solids Hot Air Oven RYG_ENQO10 20-0ct-22 20-Apr-24 18
Rayong Lab |0l & Grease Electronic Balance RYG_EN00D2 1-Mar-23 1-Mar-24 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_EMN0006 20-Oct-22 20-Apr-24 18
Rayong Lab Ol & Grease Water Bath RYG_EMN0061 20-Oct-22 20-Apr-24 18
Rayong Lab  |Ammonia Nitrogen SPECTROPHOTOMETER RYG_ENQ037 27-5ep-22 27-Mar-24 18
Rayong Lab  [Mitrate Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Nitrite Spectrophctometer RYG_EN0037 27-5ep-22 27-Mar-24 18
Rayong Lab  [Salinity Conductivity meter RYG_END029 23-Feb-22 24-Aug-23 18
Rayong Lab Total Kjeldahl Nitrogen Block Digestion Unit RYG_END188 15-Mar-23 15-Mar-24 12
Rayoneg Lab  |Total Kjeldahl Nitrogen pH Meter RYG_ENO152 22-Dec-22 22-Dec-23 12
Rayong Lab  |Total Nitrogen Spectrophatometer RYG_ENDO37 27-5ep-22 27-Mar-24 18
Water Lab Total Phosphorus Digestion Unit BKK_ENO366 30-Jun-22 30-Jun-23 12
Water Lab Total Phosphorus Discrete analyzer BKK_ENOO37 5-Jan-23 5-Jan-24 12
Water Lab Sulfide Burette BKK_END171 30-Aug-22 1-Mar-24 18
Water Lab Sulfide Chamber (Cold Room) | BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Copper ICP-MS BKK ELOO26 14-Jun-22 14-Dec-23 18
Water Lab Copper Hot Block BKK_ELOO54 7-Apr-22 7-Oct-23 18
Water Lab Copper Chamber (Cold Room) BKK_ENO16T 30-Jun-22 30-Dec-23 18
Water Lab  |Zinc ICP-M5 EKK_EL0O26 14-Jun-22 14-Dec-23 18
Water Lab Zinc Hot Block BKK_ELOOS4 7-Apr-22 7-Oct-23 18
Water Lab Zinc Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Total Coliform Autoclave BKK_ML0O041 20-May-22 20-Nowv-23 18
Water Lab Total Coliform Incubator BKK_MLOO10 21-lan-22 22-Jul-23 18
Water Lab Total Coliform Hat Air Oven BKK_ML0O013 21-Nov-22 21-May-24 18
Water Lab Fecal Coliform Autoclave BKK_MLO041 20-May-22 20-Nov-23 18
Water Lab Fecal Coliform Incubator BKK_MLOO10 21-Jan-22 22-Jul-23 18
Water Lab Fecal Coliform Hat Air Oven BKK_MLDO13 21-Nov-22 21-May-24 18
Water Lab Fecal Coliform Water Bath BKK_MLOOS6 20-May-22 20-May-23 12
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7y
534/4 PATTANAKARN ROAD SOI 18. SUANLUANG, SUANLUANG BANGKOK 10250 Pl
TEL.0-2717-3000-29  FAX.(0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH275
Page.: ' 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( ) Malee Butkruea
(+/) Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

pH Meter
Mettler Toledo
SevenCompact S220
C104059460
RYG_ENO0183

Used Item APPROVED BY ';,ﬁ—.

24 February 2023 j
27 February 2023 NEXT CAL. DATE ‘i? .............. foresen

2302-0886DSC-2

ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)

616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

(26 £ 2.5) °C

(50 £ 15) %

In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Walalak Sirithean

Sathy

Approved Signatory

28 February 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Tesling Services.
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Cert.No.: 23CH275
Page.: 30f 3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.008 179.1 0.0046 2.00
S/N.: 1453404 6.987 6.988 4.7 0.0084 2.00
10.010 10.013 -172.4 0.0089 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpert Pro-ISM
- Serial No. : 1453404
Dimension of probe;
- Length : 120 mm.,
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
25.0 25.001 24.8 -0.201 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 85 %.
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Result of calibration :- (*) Without adjustment () After adjustment

Function: DC voltage measuremer Range: 2000
Standard Value UUC* Reading
(mV) (mV)
-200.0000 -200.0
-150.0000 -150.0
-100.0000 -100.0
-50.0000 -50.0
0.0000 0.0
50.0000 50.0
100.0000 89.9
150.0000 149.9
200.0000 199.9

mV
Error
(mv)

0.0
0.0
0.0
0.0
0.0
0.0
-0.1
-0.1
-0.1

Cert. No.: 23E753
Page.: 2 of 2

Uncertaint[l
(£uV)
72
69
65
62
58
62
65
69
72

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

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

UUC* = Unit Under Calibration.
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Equipment : DO Meter with Sensor Cert. No.: 22LM163
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2111-0709DSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1523 3240076 221249 02 Mar 2023

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

3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 16C100647

Calibration| Immersion Standard uuc* ) Coverage
. . Error Uncertainty

Point Depth Temperature Reading Factor
(*C) (mm ) (C) (*C) (C) (£°C) k
20.00 60 20.003 19.88 -0.123 0.15 2.00

UUC* : Unit Under Calibration

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

-o0o-
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Cert.No.: 22TW260
Page.: 2 of 2

Condition of this result of calibration

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

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 16C100647
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.12 8.12 0.0045

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-o0o-
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Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2204-01460C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition '~ 34970A MY44031769 21LM12 02 Sep 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 Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
[ | Beginning Finished
r@ . Temp. (°C ) 25 25
REL.Humid. ( % ) 54 58
4 e ( ”‘3 AC Supply ( Volt ) 221 223
99 rei.
" § ™ BB b Ref. Std.
i Position :
T 7 ID No.:
J iz g, T o 1 9RTD-2/1
v 2 7b
o 2 9RTD-2/2
h w o 3 9RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 QRTD'2M
b= 10 cm W = 1.0 m 6 | SRTD-2/6
c= 10 cm H= 12 m 7 9RTD-2/7
Capacity = 075 m 8 ORTD-2/8
9 (ref.) 9RTD-2/9

Wals. .
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RYG_EN0002

Sartorius (Thailand) Co., Ltd. % Q

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 o

Tel: +66 2643 8361-6 , e-mail: service.thailand@sartorius.com ;,@.\ N i '
'\I/ ' a

NSC-TISI-TIS 17025 GEVIEW BY oo, LI B canivon

7 = Q E Q BETpR S >
Cariifieeiia o= frow o

NEXT CAL. DATE D’IIO’b o

Model Number: MSE224S-100-DU - Certificate No. : 238(3!011_2_

Description : Analytical Balance Issued Date :  Friday, March 03,2023
Serial Number: 0026207038 Reference No. : 204833

ID No. : RYG_EN0002 o

Manufacturer:  Sartorius Page No. : 10f2

Customer Name : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)
616/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong.21140, Thailand.

Calibrated By : ~ Mr.Chonchai Inthana ) Calibration
Calibration Date : Wednesday, March 01, 2023 Procedure No. : This calibration was conducted by
Using in-house calibration procedure number (WI-003)

Based on UKAS LAS 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 220 g Readability : 00001 g Temperature: ~ 236°C + 50°C
Humidity : ~ 60.0% RH + 100%RH

Reasons for calibration Pressure _ +

[] New Installation ~ [_] Service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate [ Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 956%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:

Model Number  Description Traceability Cetificate No. Due Date
YCS011-522-00  Sartorius weight set 1mg - 50009 E2,YCS011-522-00 SPC-RT  C02212565 ' 14-Sep-2023
MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD ~~ DKSH 1C19220444 | 5-Sep-2023

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with ;

the prior written approval of the Verification Operation Division ( : -
Sartorius (Thailand) Co., Ltd.

vT=Er-—H4w

Mr.chonchai Intrhana(Technical Manager)

SOP FM 33 03 February 2022



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SOI1 18, SUANLUANG, SUANLUANG BANGKOK 10250
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TEL. 0-2717-3000-27 FAX. (-2719-9484
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RYG_ENO0010

NSC-TISI-TIS17025
CALIERATION 0008

Cert. No.: 22TM1517

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

) Pornthippa Tameyakul

(
(/ ) Malee Butkruea
() Suwit Imjai

Issue Date :

Hot Air Oven

Page: 1 0of 3

Memmert

UFE 500

G511.1672

-
REVIEW BY W“)‘au
APPROVED BY W /‘”/”

NEXT CAL. DATE

RYG_ENO010

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Oven Room

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

Man Pattanapongpaiboon

Pl -

Approved Signatory

2 November 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate muy not be reproduced other than in full, except with the prior writlen

Appraval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

A 0046908



Equipment : Hot Air Oven Cert. No.: 22TM1517

Condition As-Received : Used Item Page: 30of 3

Reference : 2210-03760C-2

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration vuc* vuc* Temperature Temperature Overall Giicarialily Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°c) | (¢) (£°C) (°C) (c) | (zc)| &k
104.0 104.0 104.0 0.076 0.52 0.60 0.42 2
180.0 180.0 180.0 0.13 0.88 1.2 1.1 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.768 | 103.734 | 103.723 | 103.800 | 104.215 | 104.131 | 104.132 | 103.740 | 103.747
180.0 179.723 | 179.359 | 179.439 | 179.489 | 180.361 | 180.114 | 180.131 | 180.243 | 179.605

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

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

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
UUC* : Unit Under Calibration

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

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

-000-
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Equipment : Hot Air Oven Cert. No.: 22TM1492
Condition As-Received : Used Item Page: 2 of 3
Reference : 2210-03760C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-20.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
£ | Beginning Finished
1@ . 28 29
REL.Humid. ( % ) 43 47
4 2 m? AC Supply ( Volt ) 220 221
$ (ref.
1 g i™ |8 1 Ref. Std.
; Position :
T 7 ID No.:
______ ’J c D
v W ’uQ/iL e 1 18-10RTD-01
“a . 18-10RTD-02
s w - 3 18-10RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
a-= 5.0 cm D= 0.33 m 5 18"10RTD'05
b= 50 cm W = 040 m 6 18-10RTD-06
c= 50 cm H = 040 m 7 18-10RTD-07
Capacity= 0.053 m° 8 18-10RTD-08
9 (ref.) 18-10RTD-09

Wl -

al132473



RYG_EN0061

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

I

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7220 | \ '
534/4 PATTANAKARN ROAD SOI 18. SUANLUANG. SUANLUANG BANGKOK 10250 gtV - B

NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.(0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM1491
Page: 10of3

Certificate of Calibration

Equipment : Water Bath
MjraUZr
Manufacturer : Memmert REVIEW BY TY\Z%/
1/
Model : WNB22 AFPROVED BY ..\
olo
Serial No.: L513.0648 NEXT CAL. DATE Ql-rléu?
ID No. : RYG_ENO0061
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thailand

Location : Wet Chemistry Lab
Received Order : 20 October 2022
Calibration Date : 20 October 2022
Ambient Temperature : (26 +10)°C

Relative Humidity : (50+30)%

Calibrated by : Preecha Hlahib

Approved by : % '

Approved Signatory

( Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 2 November 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writien

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

A 0046906



Equipment :

Condition As-Received :

Reference :

Result of Calibration :-

Water Bath

Used ltem

2210-03760C-4

Function of UUC* :

(*) Without Adjustment

Temperature Source

Cert. No.: 22TM1491
Page: 30of 3

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note :

Calibration uuc* uuc* Average* Standard Reading ( °C )

point Setting Reading Position

(°C) (*C ) {°C) 1 2 3 4 5 (ref.)

85.0 85.0 85.0 84.527 84.563 84.628 84.516 84.580
Callbr-atlon Uniformity | Stability |Uncertainty Coverags

point Factor

(°C) (°C) (£°C) (£°C) k

85.0 0.12 0.081 0.18 2

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

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

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

-00o0-
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&= DKSH

Certificate No.: C06220464 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Callbration Correction Uncertainty
418.61 418.4 0.21 0.14
536.66 536.7 -0.04 0.14
637.98 638.3 -0.32 0.14
748.48 748.8 -0.32 0.14
807.03 807.4 -0.37 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5605 0.563 -0.0025 0.0045
420 nm
0.7334 0.737 -0.0036 0.0045
1.0534 1.057 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5503 0.553 -0.0027 0.0045
440 nm
0.7179 0.720 -0.0021 0.0045
1.0312 1.034 -0.0028 0.0045
0.0000 0.000 0.0000 0.0045
0.5024 0.506 -0.0036 0.0045
465 nm
0.6693 0.672 -0.0027 0.0045
0.9604 0.964 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5168 0.519 -0.0022 0.0045
546.1 nm
0.6903 0.691 -0.0007 0.0045
0.9904 0.992 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.5525 0.554 -0.0015 0.0045
590 nm
0.7175 0.718 -0.0005 0.0045
1.0301 1.031 -0.0009 0.0045
0.0000 0.000 0.0000 0.0045
0.5367 0.538 -0.0013 0.0045
635 nm
0.6847 0.685 -0.0003 0.0046
0.9823 0.983 -0.0007 0.0045
hsin Alaosioy maTulal driin
DKSH Technology Limited

2533 nuufya’tn weHuRen wewssTaue nqammomues 10260

2533 Sukhumvit Road, Bangchak,

, Bangkok 10260

Phone: +86 2630 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul 2022
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % =\ S

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

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH275
Page.: = 10of 3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : SevenCompact S220

Serial No. : C104059460 N{g i

ID No. : RYG_ENO183 REVIEW BY ..1Xl:¥ UL
Condition As-Received: Used Item APPROVED BY "P A

Received Date :

24 February 2023 }Q/
27 February 2023 NEXT CAL. DATE 3394?

2302-0886DSC-2

Calibration Date :

Reference :

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

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

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Calibrated by : Walalak Sirithean

Approved by : S&ﬁL’ip

Approved Signatory

( ) Malee Butkruea
{v/i Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 28 February 2023
The Uncertainties are for a confidence probability of approximately 95%

This centificate 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.
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Cert.No.: 23CH275
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials : The measurement results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 July 2024
pH 6.987 CPA chem 826589 09 July 2023

pH 10.010 CPA chem 863835 28 Dec 2023

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

_ Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (+mV) K
pH mV mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: C104059460 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

=0

a 1149925



Cert.No.: 23CH275
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) () k
pH Electrode 4.008 4.008 178.1 0.0046 2.00
S/N.: 1453404 6.987 6.988 47 0.0084 2.00
10.010 10.013 -172.4 0.0069 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpert Pro-ISM
- Serial No. : 1453404
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°c) (°C) (t°C) K
25.0 25.001 24.8 -0.201 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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 %.

-00o-

s
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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 sclss-ﬂss
CALIBRATION 0008

Certificate of Calibration S :;ﬁ ey

Equipment : pH Meter
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : SevenCompact 5220 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: C104059460
ID No.: RYG_EN0183

Condition As-Received: Used Item

Received Date: 24 February 2023
Calibration Date: 28 February 2023

Reference: 2302-0886DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
Ambient Temperature: ( 23 * 2) °C ’

A Pl
Relative Humidity: (50 + 10 ) % 616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand
Procedure used: Calibration were conducted using In-house calibration Procedure CP-E17 According to direct measurement

method with Multi-Product Calibrator.

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

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6440007 22E1670 18 May 2023

2.This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Wutchareeporn Wongchutikrane Approved Signatory : A~
Issue Date : 02 March 2023 [ ]Phalinee Prabpaipal

muntawat Khamchai
[ ]Pornthippa Tameyakul

B 0309672



Result of calibration :- (*) Without adjustment () After adjustment

Function: DC voltage measuremer Range: 2000 mV
Standard Value UUC* Reading Error
(mV) (mV) (mV)
-200.0000 -200.0 0.0
-150.0000 -150.0 0.0
-100.0000 -100.0 0.0
-50.0000 -50.0 0.0
0.0000 0.0 0.0
50.0000 50.0 0.0
100.0000 99.9 -0.1
150.0000 149.9 -0.1
200.0000 199.9 -0.1

Cert. No.: 23E753
Page.: 2 of 2

Uncer‘taing\
(+pVv)

72
69
65
62
58
62
65
69
72

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

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

UUC* = Unit Under Calibration.

-00o-
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a 1150477
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 'q///}f—_-_\\\\‘.
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 QA
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22LM163
Page.: 1 of 2

Certificate of Calibration

Equipment : DO Meter with Sensor

Manufacturer : YSI

reviewsy [V DasT

Model : 5100 |
APPROVED BY P;/ﬂﬁ'

Serial No. : 15L102139

ID No. : RYG_ENO0140 NEXT CAL. DATE QQJOE/Q_Q‘

-

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
Rayong Branch
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,

Location : TPA Chemistry Calibration Lab.2
Received Order : 18 November 2022

Calibrated Date : 21 November 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

AC Line Voltage : (220+22 )V

Calibrated by : Warakorn Lerngagtrakul

Approved by : %

Approved _STgnatory

( ) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 22 November 2022

The Uncertainties are for a confidence probability of approximately 95%

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

A 0047730



Equipment : DO Meter with Sensor Cert. No.: 22LM163
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2111-0709DSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 15623 3240076 221249 02 Mar 2023

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

3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 16C100647

Calibration| Immersion Standard uuc* — Wich it Coverage

Point Depth Temperature Reading — SRR Factor
(€) (mm ) (°C) (C) (C) (£°C) k
20.00 60 20.003 19.88 -0.123 0.15 2.00

UUC* : Unit Under Calibration

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 %.

-00o-

Wk .
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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 FAX. 0-2719-9484

Cert.No.: 22TW260
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

( /{Ma!ee Butkruea
( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

DO Meter

YSlI

5100

150102139
RYG_ENO0140

18 November 2022
21 November 2022
2211-0709DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd.
Rayong Branch

616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

Temperature (25+5)°C

Humidity (50 + 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Wl -

Approved Signatory

22 November 2022

B 0300951



Cert.No.: 22TW260

Page.: 2 of 2
Condition of this result of calibration

. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 22MMS0 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 16C100647
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.12 8.12 0.0045

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned

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

-00o-

Mol

a 1136620



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES '3//,,?\\\\
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 EIARt
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

y,
€
Wh ¥

"’.‘u}

Cert. No.: 22TM317

Certificate of Calibration Page.: 1of 3

Equipment : Low Temp. Incubator

Manufacturer : Memmert reviewsy ... (Y:Bacadl ...
Model : IPP750 APPROVED BY ip% '
e - V818.0084 | NEXT CAL. DATE 9"’“’}95
ID No. : RYG_ENO154

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand

Location : BOD Room

Received Order : 22 April 2022

Calibration Date : 22 April 2022

Ambient Temperature : (26 +10)°C

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon

Approved by : Wlu, .

Approved Signatory

( ,) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 3 May 2022
The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writien

Approval of the head of Corporate Services 3 © Equipment Calibration and Testing Services

A 0040735



Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2204-01460C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

The temperature scale used was based on [TS-90.
Condition of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44031769 21LM12 02 Sep 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 Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
E Beginning Finished
ﬁ{; . Temp. (°C) 25 25
REL.Humid. ( % ) 54 58
4 e 2 AC Supply ( Volt ) 221 223
CIQ) (ref.)
) 3 j o $ Position : Ret. 80,
i ID No.:
v LT W o Jhe / 1 9RTD-2/1
~a" 2 9RTD-2/2
= W = 3 9RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 9RTD-2/4
a= 10 cm D= 060 m 3 i L
- 10 - e 10 - 6 9RTD-2/6
— 10 cm . 1.2 ” 7 9RTD-2/7
Capacity = 0.75 m? 8 9RTD-2/8
9 (ref.) 9RTD-2/9

Waly, .

a 1106485



Equipment : Low Temp. Incubator Cert. No.: 22TM317

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

Reference : 2204-01460C-1

Result of Calibration :- ( *) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration | UUC* uuc* Temperature Temperature Overall T—— Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°C) () (£°C) (°C) (°C) (£°C) k
20.0 20.0 20.0 0.022 0.20 0.22 0.30 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.209 20.174 20.199 20.110 20.075 20.062 20.027 20.069 20.030

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

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

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

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

-00o-

Waly, -

a 1106484



RYG_ENO0002

\\q‘ e l,u

. . iy \._/ /s,
Sartorius (Thailand) Co., Ltd. M Q 'r
128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 .,’ \ \)
Tel. +66 2643 8361-6 , e-mail: service.thailand@sartorius.com K .«j:;;\,\‘ li :
-\| LAA I 8

NSC-TISI-TIS 17025 VIEW BY .
CALIBRATION 0426 £ L

ﬁ Q J/Eo N
@T’ﬂjﬂ Wﬂ@@ﬁ@ of ca"bratic'ﬁpﬂovgna a2 _// .......

NEXT CAL. DATE ml%["&?

Model Number: MSE224S-100-DU - _ Certificate No. : 23BCI0112 | )
Description : Analytical Balance Issued Date:  Friday, March 03, 2023
Serial Number : 0026207038 Reference No. : 204833

ID No. : RYG_EN0002

Manufacturer : Sartorius Page No. : L OER .

Customer Name : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong.21140, Thailand.

Calibrated By: ~ Mr.Chonchai Inthana Calibration

Calibration Date : Wednesday, March 01, 2023 Procedure No. : This calibration was conducted by
Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 220 g Readability : 0.0001 g Temperature:  23.6°C * 50°C
Humidity : 60.0 % RH + 10.0% RH

Reasons for calibration Pressure " - -

[] New Installation  [] Service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate [ Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:

Model Number  Description Traceability Cetificate No. Due Date
YCS011-522-00  Sartorius weight set 1mg - 5000g E2,YCS011-522-00 SPC-RT ~ C02212565 ' 14-Sep-2023
MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD DKSH C19220444 | 5-Sep-2023

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with ‘

the prior written approval of the Verification Operation Division ( :,.: <
Sartorius (Thailand) Co., Ltd.

TE>r 40

Mr.chonchai Intrhana(Technical Manager)

SOP FM 33 03 February 2022



Sartorius (Thailand) Co., Ltd.

128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

Tel: +66 2643 8361-6 Fax: +66 2643-8367, e-mail: service thailand@sartorius.com

Ceriii

Model Number:  MSE224S-100-DU

Description : Analytical Balance -
Serial Number : 0026207038

ID No. : RYG_EN0002
Manufacturer : Sartorius

Calibration Results : Wlthout Adjustment

SARTORILS

@@]ﬂ]@ of Calibration

Certificate No. : 23BCI0112

Issued Date :  Friday, March 03, 2023
Reference No. : 204833 B
Page No. : 20f2

Repeatability

express reproducibility quantitatively.

The reproducibility is the ability of a weighing instrument to display nearly identical readouts
under constant test conditions when the same load within a measurement series is placed
repeatedly on the weighing pan in the same manner. The standard deviation is used to

Eccentricity (Off-center loading error)

The off-center loading error is yielded by the difference between the
readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
middle of the weighing pan and between each of four additional
measurement points ( positions defined aocom'!ng to OIML R76).

Nominal Value : (Low Load) | 20580000 | 139:9999 Nominal value : 100 g
20 g . 20-_?000_ | 200.0000  ITolerance 0.0004 g
00001 g —20 0000 200.0000 Difference
[ 20.0000 ' 199.9999 EN
Nominal Value : (High Load) 20.0000 189-9998 2 | -0.0001
200 g 19.9999 200.0000 3 -0.0001
Telstaiics 20.0000 200.0000 s y 4 0.0001
0.0001 g 20.0000 199.9999 5 | 0.0002
20.0000 1200.0000 6 -
Standard Deviation 0. 00003 0.00005
Linearity
The linearity, also called linearity error. Describes the deviation of the characteristic curve of a weighing instrument from the linear siope.
Tolerance 0 0002 )
o ; . e e .
Nominal Value ; Conventlonal Mass Value j Displayed Value Deviation Uncertainty
I N (@) (@) (9) U
0.01 0.0100 0.0100 0.0000 0.00014
0.05 0.0500 0.0500 1 0.0000 0.00014
0.1 0.1000 0.1000 ~ 0.0000 0. doo_l_q_
0.5 0.5000 0.5000 0.0000 1 0.00014
1 1.0000 1.0000 0.0000 | 0.00014
5 5.0000 5.0000 0.0000 0.00014
10 10.0000 .0001 0.0001 0.00014
20 ' 20.0000 20.0000 0.0000 0.00024
50 50.0000 50.0000 0.0000 ~ 0.00015
100 100.0000 99.9999 -0.0001 0.000189
200 200.0000 200.0000 0.0000 ' 0.00032_ '
End of Report.

SOP FM 33 03 February 2022




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

TEL. 0-2717-3000-27 FAX. 0-2719-94584

RYG_ENO0010

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM1517

Certificate of Calibration

Equipment :

Manufacturer:

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

) Pornthippa Tameyakul

(
(/) Malee Butkruea
() Suwit Imjai

Issue Date :

Hot Air Oven

Page: 10of 3

Memmert

UFE 500

G511.1572

REVIEW BY ...
a) i
APPROVED BY ‘M.

NEXT CAL. DATE 5‘7/0“"

Treritall .

-

RYG_ENOO10

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Oven Room

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

Man Pattanapongpaiboon

Waly, -

Approved Signatory

2 November 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, exeept with the prior written

Approval of the head of Corporate Services 3 @ Equipment Calibration and Testing Services

A 0046908



Equipment : Hot Air Oven Cert. No.: 22TM1517
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2210-03760C-2
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY48023932 22L.M97 29 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
' Beginning Finished
{2 : Temp. (°C) 25 25
REL.Humid. ( % ) 54 59
? s ol AC Supply ( Volt ) 223 225
9
H 3 ;Hf? $ Ref. Std. ID No.: @
7 Calibration Point
/ Wr'z"ié;zj-‘—“ /
— #b Position:| (180)°C (104)°C
- 7 >

1 21-16TC-01 | 20-16RTD-01
2 21-16TC-02 | 20-16RTD-02

3 21-16TC-03 | 20-16RTD-03

Probe Installation Details : Dimension of Chamber : 4 21-16TC-04 | 20-16RTD-04
a= 50 cm D= 040 m 5 21-16TC-05 | 22-16RTD-05
b= 50 cm ws= 056 m 6 21-16TC-06 | 20-16RTD-06
c= 50 cm H= 048 m 7 21-16TC-07 | 20-16RTD-07

Capacity = 0.11 m?

8 21-16TC-08 | 22-16RTD-08
9 (ref) | 21-16TC-09 | 22-16RTD-09

"

all32466



Equipment : Hot Air Oven Cert. No.: 22TM1517

Condition As-Received : Used Item Page: 30of 3

Reference : 2210-03760C-2

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uucr uucH Temperature Temperature Overall Uncartalnty Coverage
Point Setting | Reading stability uniformity Variation Factor
() | eyl (e (£°C) (°Cc) (c) | (#ejl &
104.0 104.0 104.0 0.076 0.52 0.60 0.42 2
180.0 180.0 180.0 0.13 0.88 1.2 1.1 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.768 | 103.734 | 103.723 | 103.800 | 104.215 | 104.131 | 104.132 | 103.740 | 103.747
180.0 179.723 | 179.359 | 179.439 | 179.489 | 180.361 | 180.114 | 180.131 | 180.243 | 179.605

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

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

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
UUC* : Unit Under Calibration

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

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % —F
o NS
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl
NSC-TISI-TIS17025
TEL.0-2717-3000-27  FAX.0-2719-9484 CALIBRATION 0008

K

Cert. No.: 22TM1492
Page: 1 of 3

Certificate of Calibration

Equipment : Hot Air Oven

Manufacturer : Memmert REVIEWBY ... mm*au/,
Model : UM 400 APPROVED BY ﬁ—’l"y/”

Serial No. : b495.0899 NEXT CAL. DATE &0{0&[&'4‘

ID No. : RYG_ENQO006

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thailand

Location : Oven Room

Received Order : 20 October 2022
Calibration Date : 20 October 2022
Ambient Temperature : (26 +10) °c

Relative Humidity : (50+30)%

Calibrated by : Preecha Hlahib

Approved by : M .

Approved Signatory

( /) Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date : 2 November 2022

The Uncertainties are for a confidence probability of approximately 95%

This cenificate may nol be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Tesung Services.

A 0046905



Hot Air Oven
Used ltem
2210-03760C-1

Equipment :
Condition As-Received :
Reference :
Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration

Cert. No.: 22TM1492
Page: 2 of 3

1. Reference standard instrument:-
Instrument Model
1) Data Acquisition 34970A

Serial No.
MY44035217

Cert. No.
21LM30

Due Date
23 Dec 2022

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

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment

Temperature Source

Fresh air setting : Close Environment during calibration
[ Beginning Finished
fz 4 Temp. (°C) 28 29
REL.Humid. ( % ) 43 47
A o ) mf; AC Supply ( Volt ) 220 221
Q
; ‘s ‘ - ‘?’ Position : TAERIR.
T 7 ID No.:
| WF{“IEQ)O_L 7 / 1 18-10RTD-01
@ 2 18-10RTD-02
B W -3 3 18-10RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
a= 50 c¢m £y 0.33 5 18-10RTD-05
b= 5.0 cm W = 0.40 6 18-10RTD-06
c= 50 cm H = 0.40 7 18-10RTD-07
Capacity =  0.053 8 18-10RTD-08
9 (ref.) 18-10RTD-09

Wl -

21132473



Equipment : Hot Air Oven Cert. No.: 22TM1492
Condition As-Received : Used Item Page: 30of 3
Reference : 2210-03760C-1
Result of Calibration :- (") Without Adjustment
Function of UUC*:  Temperature Source
Fresh air setting : Close
Calibration | UuUC* vuc Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°C) (*C) (£°C) (°C) (°C) (£°C) k
70.0 70.0 70.0 0.079 0.47 0.77 0.42 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
70.0 70.262 69.995 70.079 70.177 70.664 70.039 70.688 70.149 70.328

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one senso
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observatior

uuc* :
Note :

Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

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

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m I\

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2/4,*_*';\““\3? “ x

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM1491
Page: 10of 3

Certificate of Calibration

Equipment : Water Bath
nﬁl( a[ﬂ'
Manufacturer : Memmert REVIEW BY ’ﬂ"a .............. i
O e
Model : WNB22 APPROVED BY M
olo

Serial No. : L513.0648 NEXT CAL. DATE 3*‘5”?
ID No.: RYG_ENO0061

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,

Rayong 21140, Thailand

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul

(/) Malee Butkruea
() Suwit Imjai

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

Wet Chemistry Lab

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

Preecha Hlahib

Ml

Approved Signatory

2 November 2022

This cenificate 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

A 0046906



Equipment : Water Bath Cert. No.: 22TM1491
Condition As-Received: Used Item Page: 20of 3
Reference : 2210-03760C-4

Procedure Used :-

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

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C) ( %R.H.) ( Volt )
Beginning of Calibration 24 53 222
Finished of Calibration 24 50 221
- Ref. Std.
Position :
SIN.:
1 N37P300726
P g 2 N37P300727
S(ref.) oy
4 3 | 3 N37P300728
3 4 N37P300729
5(ref.) N37P300730

Front

Wy, .

all32471



Equipment :

Condition As-Received :

Reference :

Result of Calibration :-

Water Bath

Used ltem

2210-03760C-4

Function of UUC* :

(*) Without Adjustment

Temperature Source

Cert. No.: 22TM1491

Page: 3 of 3

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note :

Calibration uuc uucr Average* Standard Reading ( °C )

point Setting Reading Position

(€) (°C) (°C) 1 2 3 4 5 (ref.)

85.0 85.0 85.0 84.527 84.563 84.628 84.516 84.580
Cahb!:atlon Uniformity | Stability [Uncertainty Coyarage

point Factor

(°C) (C) (£°C) (£°C) k

85.0 0.12 0.081 0.18 2

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

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

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

-o0o-
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S "
o= Certificate of Calibration
% N
NSC-TISI-TIS 17025
Cafibration 0087
Equipment: SPECTROPHOTOMETER Certificate No.: C06220464
Model: DR6000 Issued Date: 27 September 2022
Serial No. (or ID.): 1627845 (RYG_ENO0037) Job No.: KSPR2212224
Manufacturer: HACH Page: 10f 3
Condition: in Condition
Customer: ALS Laboratory Group (Thailand) Co.,Lig~Rayeng-Braneh)
616/10 Moo 5 T.Maenam Khu, REVIEW BY MﬁWf
A.PI , Ra )
Uskoneng. fReyeng 21140, Thetend.| orovEn ey 202
Environment Condition:  Temperature 231 °C + | NexscALmwE (2713124
Humidity 664 %RH t 32 WRH
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) ( Wet Chemistry )
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr. Chattuphon Foithong
Calibration Date: 27 September 2022
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 91418 and 91435
The standard for Photometric Certificate No. 91441 and 101088
The standard for Stray light Certificate No. 101041 and 101040
The standard for Spectral resolution Certificate No. 101037
.-"‘/‘-
2 AV
(Mr. Chattufhen” Foithong) (Mr. Thalemgkeat Poungngam)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement 1o intemational or
national standard or other recognized national standard laboralories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide 1o Expression of Uncertainty in Measurement (GUM).

These resuits may be affecled by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall nol be
reproduced excepl in full without approval of DKSH Technology Limited.
uSEn Mmooy ineTuTal diin
DKSH Technology Limited
2533 puufyplin uwErweIn ums 10260
mmmmmmmx
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/sclentific-thalland

Delivering Growth - in Asia and Beyond. CALFM-C06-13: 20 Jul 2022
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Certificate No.: C06220464 Page 2 of 3
Calibration Results:
Without Adjustment _
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.4 0.21 0.14
536.66 536.7 -0.04 0.14
637.98 638.3 -0.32 0.14
748.48 748.8 -0.32 0.14
807.03 807.4 -0.37 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5605 0.563 -0.0025 0.0045
420 nm
0.7334 0.737 -0.0036 0.0045
1.0534 1.057 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5503 0.553 -0.0027 0.0045
440 nm
0.7179 0.720 -0.0021 0.0045
1.0312 1.034 -0.0028 0.0045
0.0000 0.000 0.0000 0.0045
0.5024 0.506 -0.0036 0.0045
465 nm
0.6693 0.672 -0.0027 0.0045
0.9604 0.964 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5168 0.519 -0.0022 0.0045
546.1 nm
0.6903 0.691 -0.0007 0.0045
0.9904 0.992 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.5525 0.554 -0.0015 0.0045
590 nm
0.7175 0.718 -0.0005 0.0045
1.0301 1.031 -0.0009 0.0045
0.0000 0.000 0.0000 0.0045
0.5367 0.538 -0.0013 0.0045
635 nm
0.6847 0.685 -0.0003 0.0046
0.9823 0.983 -0.0007 0.0045
18 Riaosioy inaTulall doifa
DKSH Technology Limited

2533 nuufy’n weerreen roewssTaue nqamraue 10260

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul 2022
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Ceriificate No.: C06220464 Page 3of 3
Calibration Resuits:
Without Adjustment _
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7423 0.744 -0.0017 0.0083
0.0000 0.000 0.0000 0.0080
257 nm
0.8609 0.861 -0.0001 0.0084
0.0000 0.000 0.0000 0.0080
313 nm
0.2895 0.292 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6381 0.638 0.0001 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260,67 +/-0.11 nm 260.7 2.1 1.678
391.94 +/-0.11 nm 391.9 1.7 1.770

Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW
Standard Wavelength (nm ) 268.60 266.63 1.39 2.00
UUC: Wavelength (nm) 268.2 266.1
Std Absorbance ( A) 0.4810 0.3176
Absorbance ( A) 0.373 0.268

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

1480 Ranney maTulal dvin
DKSH Technology Limited

The End of Certificate

2533 puusypfm urHIHen eewsrTue npaoanrust 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2630 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/sclentific-thalland

Delivering Growth - in Asia and Beyond.

CALFM-CO06-13: 20 Jul 2022
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Tungr9daudnwInSasindvinaay

wafilueu: KSPR2212224

vllantasfio: SPECTROPHOTOMETER u: DR600O wiuiaatas: 1627845
ns9d0y (5u) n919F0Y ()
27 Sep 2022 swn1nsida 27 Sep 2022 TR HTRET]
Unf | Lnnd Und | Lnnd
General
@ 0O 1. ArwAuysouato @ 0O
m O 2. srwsan ( Tovlafouw, nmulu-uonintas) @ 0O
@ O 3. & a - n wwloe (On-Off Swicth) @ 0O
= ] 4. 1una (Keypad) @ O
@ 0 5. w1 (Display, Screen Contrast) = O
Spectrophotometer
O O 6.  usodulnvh (Battery Backup) >= 2.5 VDC O 0O
O O 7. dwmpRanaiuumaiu (Wavelength Control) O O
@ O 8.  mnuumAfiu (Wavelength Check) @ 0O | 656.110656.1 nm
G O 9.  umavriuflauss (UV < 3,000 hour) @ O
@ O 10.  uwasriwflauss (Visible < 5,000 hour) | O
@ O 1. goviauawditoun (Carousel Module) @ 0O
pH Meter and Conductivity Meter
O O 12.  3inTnan ( Electrode and Connection Cable ) 0 0
O 0 13.  swfudrsazanulu Electrode (Level KCI) 0O 0
O 0O 14.  shilafuaw Electrode (Dust Protection Hood) 0 0
O O 15.  9ubiinTnsa (Stand) 0 0
Turbidimeter
O O 16.  Amwquildga (No Sample) O 0
0O 0O 17.  sefuntsdavdInuowss (>= 2.5 Lihu 3.0) 0 0
Automatic titrator
0 O 18.  dn Piston Burettes O O
O ] 19.  Function Rinsing and Dosing O 0
0O 0O 20.  saumedwuwuarginsnilsnay 0O 0O
Wonsay/apuunln ;
Mr. Chattuphon Foithong
Service Engineer
Pt o

2533 nuudy’™ uTeren eRrseTaud newuns 10260

2533 Sukhumvil Road,

Bangehak, Phrekhanong, Bangkok 10260

Phone: +66 2630 7000  Email: info.calibration@dksh.com  Website: www.dksh.comvscientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-R31-03: 20 Jul 2022
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S AL
3 > : SN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;:7/,/;:\\\3?
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 oyl
NSC-TISI-TIS17025

TEL. 0-2717-3000-27 FAX.(0-2719-9484 CALIBRATION 0008

Cert.No.: 22CH283

A o ® Page.: 1 of 2
Certificate of Calibration
Equipment : Conductivity Meter
Manufacturer : Mettler Toledo )t u'
. amtal:
Model : §230 REVIEW BY ’W\‘g‘ ......................
Serial No. : B241407147
Y.
ID No. : RYG EN0029 | APPROVED BY ..
Condition As-Received: Used 1337
g NEXT CAL. DATE ‘%‘9 ...............
Received Date : 22 February 2022 3
Calibration Date : 23 February 2022
Reference : 2202-0732DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

Ambient Temperature : (25 +25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure: In -house method :

- CP-CH6 : based on direct measurement by
using certified reference material (CRM)

Calibrated by : Walalak Sirithean

Approved by : W‘.u 3

Approved Signatory

( /) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 25 February 2022

The Uncertainties are for a confidence probability of approximately 95%

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,

A 0038145



Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer

Cert.No.: 22CH283

Page.: 2 of 2
Serial No. ID No. Certificate No. Due date
9549224 130RC003 211451 16 Apr 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution

Manufacturer Lot No. Exp. date
84.000 pS/icm CPA Chem 754034 28 June 2022
1413.0 uS/cm CPA Chem 766815 04 Sep 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022
- Control Conductivity calibration solution temperature by Water bath (25+0.1) c
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1413.0 pS/cm
Conductivity Electrode Serial No.: 5821441030
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
84.000 puS/cm 82.4 uS/ecm 84.4 nS/cm 0.62 uS/icm 2.00
1413.0 uS/icm 1375 nS/em 1413 pS/em 9.2 uS/cm 2.00
12.880 mS/cm 12.54 mS/cm 12.81 mS/cm 0.086 mS/cm 2.00

Remark

- UUC* = Unit Under Calibration

- Cell constant = 0.555236 cm "

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 %.

-00o-

Walg, -

a 1030534
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Certificate of Calibration

Equipment: Block Digestion Unit Certificate No.: C29230010
Model: KT-20s Issued Date: 18 March 2023
Serial No. (or ID.):  5720210009/5770200073 Job No.: KSPR2304362
Manufacturer: Gerhardt Page: 1 0of 4
Condition: In Condition Digestion Block: 20 holes.

Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand.

Environment Condition: = Temperature: 25 °C + 05°C

Humidity: 65 %RH + 3.7 %RH

Votage: 2 vAC £ 31VAC |nexteauowe 15 [03]24
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

( Wet Chemistry Lab )

616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand.

Calibration By: Mr. Nakarin Ruenros

Calibration Date: 15 March 2023

The Method used: In house method, base on by comparison with standard

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

Metrology (NIMT), Thailand through N.M. Technical Center Laboratory (NTL)
Certificate No.: TC22/0080

] (L —
-
Ty
(Mr. Nakarin Ruenros) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). it provides traceability of measurement to
intemational or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2)
to provide a level of confidence of approximately 85%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The resulls relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

Wi Rawdey maTuial din

DKSH Technology Limited

2533 ouuEWIIM BYTIUeeINn e Tl nplonemuat 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +86 2638 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C20-07: 20 Jul 2022



Certificate No.: C29230010 Page: 2 of 4

€
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Location of standard

Fig. 2.: Digestion block
Definitions

Indicating Temperature. The average reading of indicating device which forms the integral part of the Digestion block.
Measured Temperalure. The average reading of working standard at any positions or location.

vl Aimadiey maTuTal 49vin

DKSH Technology Limited

2533 muusmun uueen eemseTeuns ramweues 10260
2533 Sukt it Bangchak Bangkok 10260

y g Phrakhanong,
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-theiland

Delivering Growth - in Asia and Beyond. CAL-FM-C20-07: 20 Jul 2022



Certificate No.: C29230010 Page: 3of 4
Calibration Results:
Before adjustment
» - ; Measured Correction g
: Desi n ndicatin ncertai
Lacations (°C) (°C) ’ C) - Temperature of UUC. (°C) -
(C) ()
Al 375.1 -4.9 1.5
A2 3743 -5.7 1.5
A3 3746 5.4 1.5
Ad 376.3 -3.7 1.5
A5 373.2 6.8 1.5
B1 3744 -5.6 1.5
B2 3743 5.7 1.5
B3 374.6 5.4 1.5
B4 375.2 4.8 1.5
BS 375.1 4.9 1.5
C1 e e - 3735 -6.5 1.5
c2 372.8 -7.2 15
C3 3721 -7.9 1.5
C4 372.2 -7.8 15
C5 374.5 -5.5 15
D1 374.7 -5.3 15
D2 375.3 -4.7 1.5
D3 375.5 4.5 15
D4 375.8 4.2 15
D5 375.1 49 15
1830 Aumiodioy maTuTall dvin
DKSH Technology Limited
2533 My weeuesn teawasTaus npemmaruns 102680
2533 Sukhumvit Road, Phrakhanong, Bangkok 10260

Bangchak, 1
Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C208-07: 20 Jul 2022
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Certificate No.: C29230010 Page: 4 of 4
Calibration Results:
After adjustment
Measured Correction
batidians Desired Setting Indicating Uncertainty
(°C) (°C) (°C) Temperature of UUC. (£°C)
(°C) () ;
Al 379.0 -1.0 1.5
A2 378.7 -1.3 15
A3 379.4 0.6 1.5
Ad 379.2 -0.8 1.5
A5 379.2 -0.8 1.5
B1 379.8 -0.2 1.5
B2 379.2 -0.8 15
B3 379.5 0.5 15
B4 378.9 -1.1 1.5
B5 379.1 0.9 1.8
C1 o e e 379.1 -0.9 15
c2 377.7 -2.3 15
C3 378.4 -1.6 1.5
C4 378.2 -1.8 15
c5 378.0 2.0 1.5
D1 379.5 -0.5 15
D2 378.7 -1.3 15
D3 379.7 0.3 1.5
D4 379.5 -0.5 15
D5 379.4 -0.6 15
The End of Certificate
1Sn Amodiay maTuTal dfin
DKSH Technology Limited
2533 pUURMM weuen ieawseTaud nparenuas 10260
2533 Sukhumvit , Bangchak, Phrakh g, Bangkok 10260
Phone: +66 2638 7000  Email: info.calibration@dksh.com www.dksh tific-thaliand

Delivering Growth - in Asia and Beyond.

CAL-FM-C29-07: 20 Jul 2022
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‘lumwﬂnuﬁmmni_mn'mﬂuqnl.m]ﬂ

wfluem: KSPR2304362
sflnirdasila: Block Digestion Unit Ju: KT-20s
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ~ Z 7~y

." AND

AN
4, Y I : NNy
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 il = .
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CH1733
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Mettler Toledo "R Y,

: REVIEW BY ”5""}‘-*4
Model : SevenExcellence _
Serial No. : B834291445 APPROVED BY P%—

93/12 /25
ID No. : RYG_EN0152
Condition As-Received: Used Item BURLL Rl P e e
Received Date : 21 December 2022
Calibration Date : 22 December 2022
Reference : 2212-0602DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

Rayong Branch
616/10 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand

Ambient Temperature : (25 = 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure: In - house method :

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : Walu 3

Approved Signatory

(/} Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 26 December 2022

The Uncertainties are for a confidence probability of approximately 95%

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

A 0048758



Cert.No.: 22CH1733

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date

1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023

2) Ref. Standard Thermometer 4982054 110RCO044 2211306 27 Oct 2023

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

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 July 2024
pH 6.987 CPA chem 823322 20 June 2023
pH 10.008 CPA chem 826590 09 July 2023

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input {5V} K
pH mV mV pH
pH Meter 4.000 177.48 1773 4.000 0.058 2.00
S/N.: B834291445 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Maly,

a 1141167



Cert.No.: 22CH1733
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH measurement| factor
(mV) (%) k
pH Electrode 4.008 4.011 185.2 0.0052 2.06
S/IN.: 1475518 6.987 6.990 10.4 0.0088 2.00
10.008 10.014 -166.5 0.0072 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 1475518
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* — Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°c) (°C) (°C) (£°C) k
25.0 25.001 24.9 -0.101 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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 %.

-00o0-

Waly, .

a 1141166
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) g‘la\—/ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 ;sc.|3|-'r125
CALIBRATION 0008

Certificate of Calibration ~ Gerifiest . Z2500

Equipment : pH Meter
D Mettler Toledo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : SevenExcellence Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: B834291445
ID No.: RYG_ENO0152

Condition As-Received: Used item

Received Date: 21 December 2022
Calibration Date: 23 December 2022
Reference: 2212-0602DSC Submitted by: ALS Laboratory Group (Thailand) Co. Ltd. Rayong Branch

Ambient Temperature: ( 23 £ 2) °C
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Relative Humidity: (850 = 10) %

Procedure used: Calibration were conducted using In-house calibration Procedure CP-E17 According to direct measurement
method with Multi-Product Calibrator.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6315011 22E1431 05 May 2023

2. This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Wutchareeporn Wongchutikrane Approved Signatory : - E L—
Issue Date : 26 December 2022 [t/]’ Phalinee Prabpaipal

[ ] Nuntawat Khamchai

[ ] Pornthippa Tameyakul

B 0304803



Result of calibration :- (*) Without adjustment () After adjustment
Range:

UUC* Reading
(mV)

Function: DC voltage measuremer
Standard Value
(mV)
-200.0000
-150.0000
-100.0000
-50.0000

0.0000
50.0000
100.0000
150.0000
200.0000

-200.0

-150.0

-100.0
-50.0
0.0
50.0

100.0

150.0
198.9

mV
Error
(mV)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-0.1

Cert. No.: 22E4098
Page.: 2 of 2

Uncertainty
(tnv)

72
69
65
62
58
62
65
69
72

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

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

*UUC= Unit Under Calibration.

-00o-

C% ¢

a 1140616



Metrological Center

S CG SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT- BUILDING MATERIALS

)

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.T221642 Page 1 of 5

Certificate of Calibration

Equipment : Digestion Unit

Manufacturer : SCP Science REVIEW BY C"iﬂlUk’?
Model : DigiPRER HT APPROVED BY K“L‘A‘L‘
Serial No. : HTC1120480658 NEXT CAL. DATE Jofo"’%
Customer Code : BKK_EN0366

ID No. : T2635A5

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Wet Chemistry Lab 1

Date of Receipt : 27 June 2022
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : i M /Boonchai Suriyawong ( Site Calibration Manager )

Date of Issue 04 JUL 2022

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57



Metrological Center
@ ' SCI ECO Services Company Limited
)\ " S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T221642 Page 2 of 5

Calibration Report

Equipment : Digestion Unit
Date of Calibration : 30 June 2022
Environment : Temperature : 23.9-263 °C

Line Voltage : 2214-225.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert four standard thermocouples type S into its chamber , the other one
thermocouple type T use for ambient temperature measurement . The calibration was done in according

to WI-T10.
2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC Type S M7-(CH16-17,CH19-CH20) T212004 15 October 2022
DATA LOGGER 34970A T121 T212004 15 October 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :

Time Constant - Hour __26 Minute At_ 380 °C
Fresh Air Damper [ Open |:|Min [ ] Medium |:| Max
[IClose
[X]Not Available

5. Adjustment :
( X ) without adjustment () after adjustment

)
Approved By &\74

FM-L13 108/30-05-57



Metrological Center

‘ S C G SCI ECO Services Company Limited
) o S e R 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T221642 Page 3 of 5

Calibration Report

M7-CHIT MI-CHIY

Holel Holed

MI-CHI9 J | MI-CH20

. Holell ' Hnlel!

FRONT
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
Holel Hole2 Hole3 Holed Hole5 Hole6 Hole7 Hole8
(4] (4] o
(O (0 (0 Reading
M7-CH17|M7-CH18|M7-CH19|M7-CH20|M7-CH17|M7-CH18{ M7-CH19|M7-CH20
Max c'C 379.1 3798 379.3 3774 377.6 379.3 379.6 3779
Min DC 378.7 379.4 378.9 377.0 3773 378.8 379.1 3773
380.0 380.0 379.4 - 380.7
Average DC 378.9 379.6 379.1 377.2 3774 379.1 379.3 377.6
Stability + C 02 02 02 02 0.2 02 02 03
Cal. Point Setting Reading STD. Position of Stardards at Block
& - & . Hole9 Holel0 | Holell | Holel2 | Holel3 | Holel4 | Holel5 | Holel6
(0 (0 (O Reading
M7-CH17|M7-CH18|M7-CH19 MT-CHZOﬁ M7-CH17|M7-CH18| M7-CH19|M7-CH20|
Max l:'C 378.5 378.8 378.1 379.0 380.3 381.6 381.0 379.5
Min Dlf.‘ 3778 378.2 377.6 378.6 379.9 381.2 380.5 3789
380.0 380.0 379.4 - 380.7 =
Average C 378.2 3785 371.9 378.8 380.1 381.4 380.7 379.2
Stability +°C 03 03 02 02 02 02 03 03

Sl

FM-L13 108/30-05-57

Approved By.



Metrological Center
@ SCI ECO Services Company Limited
}\ )‘ émgngm 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T221642 Page 4 of 5

Calibration Report

1 i P N :
i M7-CH17 | ! i M7-CHI® 11 M7-CH0 l’ M1-CH17
<l Holel? ' ‘ Holel9 , | I ' £ Hole21

]

= T

M1-CHIT i M7-CHIB : M1-CHI b3 M1-CHI0 i | M7-CHIT

Qs P Qo P Gua P oo P Qoo

FRONT
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
- & & Holel7 | Holel8 | Hole19 | Hole20 | Hole21 | Hole22 | Hole23 | Hole24
(O (O (0O Reading
M7-CH17|M7-CH18|M7-CH19| M7-CH20|M7-CH17|M7-CH18|M7-CH19| M7-CH20
Max OC 3784 378.8 378.0 3719.2 379.0 382.0 381.5 380.3
Min OC 3778 378.2 371.7 378.8 378.7 381.5 381.1 379.6
380.0 380.0 379.4 - 380.7
Average DC 378.1 3785 379 379.0 3789 3818 3813 379.9
Stability i-OC 03 0.3 0.2 0.2 0.2 0.3 0.2 04
Cal. Point Setting Reading STD. Position of Stardards at Block
- & o Hole25 | Hole26 | Hole27 | Hole28 | Hole29 | Hole30 | Hole31 | Hole32
(O (O (O Reading
M7-CH17 M‘!—CHISJ M7-CH19|M7-CH20|M7-CH17|M7-CH18|M7-CH19|M7-CH20
Max l,C 3783 378.7 3784 378.8 379.6 382.6 382.0 380.8
Min oC 377.6 3783 779 378.4 3793 382.2 3814 380.0
380.0 380.0 379.4 - 380.7 5
Average C 378.0 378.5 378.1 378.6 3795 3824 3817 380.4
Stability + C 03 0.2 02 02 02 02 03 04

4

Approved By.

FM-L13 108/30-05-57



Metrological Center
@ SCI ECO Services Company Limited
)\)( SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T221642 Page 5 of 5

Calibration Report

Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
o 8 o Hole33 | Hole34 | Hole35 | Hole36 | Hole37 | Holed8 | Hole39 | HoledD
(0 (O (O Reading
M7-CH17|M7-CH18|M7-CH19|M7-CH20|M7-CH17|M7-CH18|M7-CH19| M7-CH20
Max OC 378.6 376.7 3772 378.0 380.0 3822 381.5 379.7
Min OC 378.1 376.2 376.7 3775 3795 381.7 380.9 379.1
380.0 380.0 379.4 - 380.7
o
Average C 378.3 376.5 3770 377.7 379.8 3819 381.2 379.4
o
Stability + C 03 0.3 0.3 03 0.3 0.3 0.3 0.3

I+
g
-
°
9]

The expanded uncertainty of temperature measurement was
The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2 , providing

a level of confidence of approximately 95 % .

N4

FM-L13 108/30-05-57

Approved By




V31 aumbda oa lausaueading 10
DOUBLE S DIAGNOSTICS CO., LTD.

o 4 FOUQANTY 14 NV MU WS NFaNTM 10260 Tnsfml: 102) 747-7009  Twasmis: (02) 747-7008 .
BREHLES 4 soi Udomsuk 14, Bangna, Bangkok 10260 Tel. (02) 747-7000 Fax: (02) 747-7008

i

Maintenance Plan YEAR: Q@gg

ay | Jun | Jul | Aug | Sep | Oct | Nov

Periodical maintenace check list for Konelab

’

) | Mar | Ag

6M 12M  Note!
1.Diluent-wash tubiqg change Vr
- 2.ISE tubing change ™ nore.
3.Syringe check/change
4E.Dispensing check/ change
5.Waste tubing change when necessary
6.Lamp check/change Q‘
7.Mixer paddle/paddle change(not Konelab20)
8.ISE needles check/change
9.Pump tubing check/ chance
10.Broken/worn out part check /change
11.Peristaltic pump check /cleaning/ lubrication
12.Heating check
13.Cooling check
14.Dispenser mechanic check/adjustment
15.Cuvette transfer mechanic check/adjustment
16.Dispenser movement check/adjustment
17.Sample/reagent register check/adjustment
18.Dispensing tubing tightness check
19.Photometer and optics cleaning/check/adjustment
20.Workstation PC cleaning if necessary
21.Mechanic cleaning/lubrication
22.Instrument cleaning if necessary
23.Complete analyzer testing with waterblank/QC or sample
24.Test parameters/Adjustment/config. Save-to USB key

N &

I . o o o e o o o 4 o

RRRRRNAEERENRE

25.UPS Test

Pl.aee: ....... m'ff—‘*'bg“#“? ............... Instrument: #&Aﬁoakmé‘)c
Date/Time: .......... @ 5‘-0}—-@,& .......... Serial no: 221?3'1 ............ -
Service done by: 5”8‘;@’ Install date: ..eeeversesessesens .

Signature of customer: P;im.@ ................. Date/Time! wiuiiiiunssosisssiisimimisssmas i
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

A

o\

-
o 3
el

TEL.0-2717-3000-27 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22CG3154
Page.: 1 of 2

Certificate of Calibration

Equipment :
Capacity :

Serial No. :

ID. No. :

Manufacturer :
Made in :

Submitted by :

Ambient Temperature :
Relative Humidity :
Barometric Pressure :
Calibration Procedure :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul
( ) Malee Butkruea

(L) Ponpan Paipim

( ) Srisuda Khamtha

Issue Date :

Burette

reviewsy . ik P
50 mL

APPROVED BY u—A"L
- \ _
BKK_ENO171 | NEXT CAL. DATE t%ﬂ.l.??[f???.‘.t
Witeg
Germany

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.
Khwaeng Phatthanakan, Khet Suan Luang
Bangkok 10250 Thailand

(20 + 2.5) °C
(50 + 10) %
759 mmHg
ASTM E 542 - 01

Panward Pramklam

p

Approved Signatory

31 August 2022

The Uncertainties are for a confidence probability of approximately 95%

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.

A 0044607




Equipment : Burette Cert.No.: 22CG3154

Received Date : 26 August 2022 Page.: 2 of 2
Condition As-Received : Used Item

Calibration Date : 30 August 2022

Reference : 2208-0918DSC-2

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID.No. Certificate No. Traceability Due date
1) Balance AE200S N03679  140RCO001 21MM429 NIMT 22 Sep 2022
2) Thermo-Hygrograph THDX-CE 00016540 140EC001 22H1243 NIST,NIMT 09 June 2023
3) Thermometer - 1594592  140ECO010 221181 NIMT 10 Feb 2023

This certification is traceable to S| Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.

3. True value is converted to true volume at the standard temperature of 20 c

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
50 49.9959 0.010 2.00

Remark mL = cm3

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 %.

-00o-

a 1123908



Metrological Center
iy SCI ECO Services Company Limited
)\)‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 EAMTSATION o

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )
Manufacturer : KOLDTECH 8
Syl F
Model . KM 320 REVIEW BY ?
APPROVED BY M‘L—A‘L

Serial No. : TBN-1012061/05 |

NEXT CAL. DATE 30/12/2’2
Customer Code : BKK EN0167

ID No. : T2463A3

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Environmental Laboratory

Date of Receipt : 27 June 2022

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By : M / Boonchai Suriyawong (Site Calibration Manager)
B4 UL 2022

Date of Issue

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



,(@\‘ ‘ SCG Metrological Center
A\ /4 SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. Hooo D1

Certificate No. T221644 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cold Room )
Date of Calibration : 30 June - 1 July 2022
Environment : Temperature : 18.9-23.7 °C

Line Voltage : 222.9-226.5 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T210009 30 July 2022
TC TYPET TN171-TN180 T210009 30 July 2022
DATA LOGGER 34970A T149 T210009 30 July 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 3 Hour - Minute At 3 i
Fresh Air Damper [__| Open EIMin [:] Medium D Max
|:| Close
Not Available

0

5. Adjustment :
() without adjustment ( X ) after adjustment

Approved By M

FM-L15 117/15-05-63



©ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center

SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T221644

Calibration Report

15F
|
10A ! i
{ A i I /]34
| ¢ 5
| 16A
o / g
8F, S 4F }
: b /.
L ‘\\ '
13A L 9A 12F
L. ‘,‘Tl ““““““““““““
& . A ! _ I 14A
’ 1HF”; IC ;
/ i |
e 1
il i
7/ |
2A 7 4 | K
I R
16E TR/ 5A
C=Centre, F=CentreofFace, A =Comer, E = Centre of Edge
1C = TNI161 11F = TNI171
2A = TNI162 12F = TN172
3A = TNI163 13A = TNI173
4F = TNI164 14A = TN174
5A = TNI165 15F = TN175
6A = TNI166 16E = TNI176
7F = TN167
8F = TNI168
9A = TN169
10A = TN170
Approved By

Page 3 of 4

FM-L15117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T221644 Page 4 of 4
Calibration Report
Measurement Results:
Average Standard Reading at each position {QC )
Calibration Point TN161 | TN162 | TN163 | TN164 | TN165 | TN166 | TN167 | TN168 | TN169| TN170
3 2.71 2.82 2.75 2.89 2.95 3.68 3.02 296 | 3.03 | 2.85
TN171 | TN172 | TN173 | TN174 | TN175 | TN176
2.97 3.02 2.89 3.04 2.97 3.33
Chamber ( Cold Room ) Temperature Distribution
Reading (°C) Coverage
Setting (°C ) Average ('C) | Stability (+"C) | Uniformity CC)| Uncertainty (+'C)
Min , Max Average Factor k
3.0 29,40 32 2.99 1.05 1.30 1.66 2.00
* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

FM-L15 117/15-05-63
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Test Summary

Purpeose

This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is
automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed
results and specifications for a test, refer to the test results in this EQR.

Details

Test Status Runs
Autosampler Check : ASX-520 Pass 1
Integrated Sample Introduction System (ISIS) Check : 1SIS2 Pass 1

Autotune : G3281A Pass 1
Background (No Gas Mode) : G3281A Pass 1
Background (Gas Modes) : G3281A Pass 1
20-Minute Stability (No Gas Mode) : G3281A Pass 1

Overall Qualification Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Service Details

Purpose

Agilent CrossLab Compliance Services

This section includes local contact and delivery details for this service.

General Details

Service Order No./Request:
EQP Name:

EQP Revision:

Report Type:

Organization Details
Name:

Location:

Local Contact Details
Name:
Job Title:

Qualification Location:

Operator Details
Name:

Job Title:

Data Acquisition Details
Acquisition Software Name:

Acquisition Software Revision:

Cuslomer Data System (CDS):

6005218484
AgilentRecommended

ICPMS.02.50

Report

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakarn 40, Suan Luang, Bangkok 10250 Thailand.

Khan Chatchanai
Lab Manager

Spectro Room

Panthep Kurasathain

Field Service Engineer

MassHunter

D.01.01

lecpMs: MassHunter

Date: June 14, 2022 10:32:16 AM

System ID: JP12091612
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Instrument Details

Purpose

Agilent CrossLab Compliance Services

This section describes the as found system configuration.

Details

ICP-MS 1
Manufacturer
Name
Model Number
Detector Type

Nebulizer

Spray Chamber

Torch
Sampling Cone
Skimmer Cone

Serial Number

Firmware Revislon

ISIS 1

Manufacturer
Name

Model Number

installed Options

Type

Autosampler 1

Manufacturer
Name

Model Number
Serial Number

Chiller 1

Manufacturer
Name
Model Number

Serial Number

Agilent Technologies
7700x

G3281A

sQ

Mira Mist (G3161)
Quartz

Quartz

Ni

Ni

JP12091612

D.01.01

Agilent Technologies

ISIs2

G4911A

#003: 2 pumps, 1 valve, auto dilution and discrete sampling

Peristaltic pump system

Agilent Technologies
ASX-520
G3286A

031403A520

Agilent Technologies
Chiller
G3292A

4N1220700

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Calculation Formulas
Purpose

This section includes calculation formulas for all available tests. Depending upon which tests are scheduled, all or some apply to your
qualification.

For a description of calculations for ICP-MS tests performed by the MassHunter software, refer to the MassHunter application and
documentation.

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Protocol Details

Purpose

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document.

Test Revision Test

ICPMS.02.50 20-Minute Stability (No Gas Mode)

ICPMS.02.50 Autosampler Check

ICPMS.02.50 Autotune

ICPMS.02.50 Background (Gas Modes)

ICPMS.02.50 Background (No Gas Mode)

ICPMS.02.50 Integrated Sample Introduction System (ISIS) Check
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Autosampler Check

Purpose

This test demonstrates that the autosampler module is correctly installed and connected. It does not test module performance.

Setpoint
IERSen Observed Result Expected Result Status
Criteria
i ; B .
After the self test, is probe in the home position? 'Yes Yes Pass
As commanded, is the probe positioned at vial 27 EYes | iYes . ‘Pass
Setpoint Status: Pass : Runs:: 1

Overall Autosampler Check Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Integrated Sample Introduction System (ISIS) Check

Purpose

This test demonstrates that the I1SIS module is correctly installed and connected. It does not test module performance.

Setpoint
Resuits Observed Result Expected Result  Status
Criteria

? $ R

As commanded, does the pump rotate? lyes ' lyes Bads
R, . ;

As commanded, do the valves load and inject? ives iYes iBasa
Setpoint Status: ‘Pass Runs: 1

Overall Integrated Sample Introduction System (ISIS) Check Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Autotune

Purpose

Agilent CrossLab Compliance Services

This test uses traceable checkout standards to run a software-executed autotune in all modes. The tune report provides values for

peak width, mass axis,

sensitivity, oxide species, and doubly-charged species tests,

Setpoint
Results
Peakwidth Mass 7 0.735 | AMU
Agilent Recommended: >= 0.65 '
<= 0.80
Status: E-PaSs
Peakwidth Mass 89 I0.732 t AMU
Agilent Recommended: I>= 0.65 :
le= 0.80
Status: |pass
Peakwidth Mass 205 :0.746 AMU
Agilent Recommended: >= -0.65
<= 0.80
Status: \Pass
Mass Axis 7 Emo ‘ AMU
Agilent Recommended: §>= 6.9 i
le= T4
Status: 1,Pass
-Mass Axis 89 :89.00 ' AMU
Agilent Recommended: i>§ '88.9 '
<= 189.1
Status: IPass
Mass Axis 205 205.00 ' AMU
Agilent Recommended: = 2049
<= 1205.1
Status: iPass
Date: June 14, 2022 10:32:16 AM
System 1D: JP12091612
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Mass 7 Sensitivity No Gas
Agilent Recommended:

Status:

Mass 89 Sensitivity No Gas
Agilent Recommended:

Status:

Mass 205 Sensitivity No Gas
Agilent Recommended:
Status:

Mass 59 Sensitivity He
Agilent Recommended:

Status:

Oxide Ratio 156/140
Agilent Recommended:

Status:

Doubly Charged Species Ratio 70/140

Agilent Recommended:

Status:

Setpoint Status: ‘Pass

Overall Autotune Test Status

i >=

{Pass

-
[>=

|Pass

'Pass

J.)=

fPass

‘23

81.18 Mcps/ppm
255 :

24?81 ! Mcps/ppm
85 :

'184.87 Mcps/ppm
91

‘84.86 i Mcps/ppm
204 .

1.119 %

1.38
1.140 %

Agilent CrossLab Compliance Services

Runs: 1

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Background (No Gas Mode)

Purpose

This test examines the background of the ICP-MS in no gas mode by monitering ions during a blank run.

Setpoint

Conditions
Masses: 7 | AMU
8 AMU
2I0-5. o AMU
Measurements and Resuits
(" Masses (AMU): P . 89 . 205
Measured Value: '4900 " %100 h !‘iBAﬁO .'_-cps
Agilent Recommended: ;:: 10 i |<= ;[_) T e 5_0 -

Status: |{Pass - ’ 'g_Pass ‘Pass

Setpoint Status: ‘Pass ' Runs: 1

Overall Background {No Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Background (Gas Mode)

Purpose

This test examines the background of the ICP-MS in the various gas modes by monitoring ions during a blank run,

Setpoint Gas Mode: EHeIii.;m
Conditions

Mass: 78 AMU
Integration Time: 1.0 i sec
Cycles: .20

Measurements and Results

Mass (AMU): 78

Measured Value: ; 1211000  .cps

Agilent Recommended: <= 1480

Status: {Pass

Setpoint Status: iPass - _ ! Runs: 1

Overall Background (Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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20-Minute Stability (No Gas Mode)

Purpose

This test monitors the abundance of ions present in the checkout standard over a 20-minute period to verify that the signal Is stable.
The %RSD of the abundance of given ions is calculated internally by the software and compared to the limit.

Setpoint

Conditions

Mode: ‘Spectrum

Masses: 79. 59 89 140,E0§ o
Integration Time: 999 Ty sec .

Peak Pattern: 3 : points/peak
Repetitions: ‘20 -

Sweeps/Replicates: 1 OO ;

Measurements and Results

Masses (AMU): i7 189 | 205

Stability RSD: 10,2 | 0.6 : ‘0.6 %
Agilent Recommended: ‘<= 3.45 = 3.45 'ies 3.45

Status: IPass ' Pass _ iPass

Setpoint Status: ‘Pass - - Runs:.1

Overall 20-Minute Stability (No Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access to the master
documents is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status. The
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to
maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A
change management system provides a means for determining the degree of requalification required according to the extent of the
changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
their results. Note: Hardware/software configuration management is the customer's responsibility.

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 15/ 30



© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Attachments

Training requirements note: The delivery engineer attaches an ACE technique-specific training certificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite trainings for Data Integrity, General
Gompliance topics (GMP, GLP, ALCOA, etc.), instrument hardware and software components, and the ACE technique itself. The one
certificate encompasses all pre-requisile trainings as documented in the Agilent Learning Management System called Success
Factors.

Location Category Document Name Page
EQR General Certificate of System Qualification 17
EQR General Operator's training certificate and qualifications 18
EQR General Certificate of Qualification for ACE 19
EQR General Certificate of Qualification for ACE 20
EQR General Tune reports 21
EQR General Test Report ' 24
EQR General Test Report 26
Date: June 14, 2022 10:32:16 AM

System ID: JP12091612
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General

Document Name: Certificate of S_yétém Qualification

Agilent Technologies

Agilent Compliance Engine Self Qualification
Date: September 14, 2021 4:58:15 PM
Drive Serlal #: ACAD25CSH Platform Revision: ACE 3.11

} Individual self-qualification reparts for each specific technique installed are also available upon reguest. They provide additional details
( ' on the general report from the concise summary and are structured by the actual algorithms challenged during the process, There is

not a ona-lo-one relationship between algorithms and OQ program lests because some algorithms are used by several lests and
across multiple similar hardware components of the qualified systems.

Technique Type Tests Completed Result
Alomic Absarplion 7 Conforms
Capillary Electrophoresis 10 Conforms
Dissolution ] Conforms
Emission Spectroscopy 3 Conforms
Gas Chromatography - GCMS 17 Conforms
Gas Chromatography 29 Conforms
Gel Permeation Chromalography 9 Conforms
ICP-MS -] Conforms
Infrared Spectroscopy 7 Conforms
Liquid Chromatography i7 Conforms
Liguid Chromatography - LCMS a Conforms
= Microfluidics 18 Conforms
C Sample Preparation - Gas Chromatography 9 Conforms
Sample Preparation - Liquid 8 Conforms
Chromatography
Superentical Fluid Chromatography 15 Conforms
Software [} Conforms
UV-Vis Spactrophotometer 13 Conforms

Overall Qualification Status

Conforms
Date: June 14, 2022 10:32:16 AM
System [D: JP12091612
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General
Document Name: 'Operator's training cerlificate and qualifications
2% Agilont Technologies
Certificate of Completion
(_ Leamer Name: Panthep Kurasathain
Title Of Course: AN-CE-ICPMS-2-017-B;7700x/7700s [CP-MS Intro. -Oper. H/W.S/W & OQ/PV
Completion Date: November 22, 2012
Certified By Company: Leaming at Agilent
All Service and Support training certificates have the following specific limitations.
A certificate for Service and Support Iraining is only valid while employed by Agilent Technologies or while working as an Agileni-authorized service
provider, through which the service employee has ongoing access to Agilent’s: Safety Alens, Service Notes, i I technical upd update training, current
documentation, technical support, eurrent parts, and parts updates. Completion of training alone, without being eniployed by Agilent Technologies, does not
qualify an individual 1o safely install, service or maintain Agilent products,
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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General
Document Name: ‘Certificate of Qualification for ACE
¥4 Agilent Technologies
. g e .
Certificate of Completion
- Leamer Name: Panthep Kurasathain
C.
Title Of Course: AN-CE-§§-11-030-A: ACE 3.X User Update Training
Completion Date: July 7, 2020
Certificd By Company: Lcaming at Agilent
All Service and Support training certificates have the following specific limitations.
A certificate for Service and Support training is only valid while employed by Agilent Technologics or while working as an Agilenl-nuthorized service
provider, through which the service employee has ongoing access (o Agilent’s: Safety Aleris, Service Notes, i | technical upd updale training, current
documentation, teehnical support, current parts, and pans updates. Completion of training alone, without being employed by Agilent Technologies, does not
qualify an individual to safely install, service or maintain Agilent products.
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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General

Document Name: | Certificate of Qualification for ACE

. Agilent Technologies

Certificate of Completion

Learner Name: Panthep Kurasathain

()

Title Of Course: AN-CE-ICPMS-2-035-B; CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-MS Systems

Completion Date: October 31, 2020

Centificd By Company: Leamning at Agilent

All Service and Support (raining certificates have the following specific limitations.

A certificate for Service and Support training is only valid while employed by Agilent Technologies or while working as an Agilent-authorized service
provider, through which the service employee has ongoing aceess to Agilent’s: Safety Alerts, Service Notes, i | technical upd. updat¢ teaining, current
dJoeumentation, technical support, current parts, and parts updates. Completi of training alone, without being employed by Agilent Technologics, does not
qualify an individual 1o safely install, service or mainlain Agilem products.

Date: June 14, 2022 10:32:16 AM
System 1D: JP12091612

Page 20/ 30



© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

General

Document Name: i Tune reports

Tune Report
Operator Name Supakwan Mak
Acg/Deta Batch CoAgilentICPME\1WserTune b
Acg. Daw-Time 6/14/2022 9:03:15 AM
Repart Comment PMCQ 14 June 2022
Instrument Name GI281A JP12091612
[No Gas]

Range  Coumt  RSD%  Background
10000 [e118 3.585 4.500
s0000  [24781 3128 7.100
so000 18487  |a.s08 18.400

8127|E

Sampling Period [sec] 0311
Integration Time [sec) 0.1

Oxdde/Doubly Charged Ratio
Oxide 156/ 140 1,199 %
Doubly Charged 701140 1.140 %

Resohution/Axs
,r Mass Peak Helght Axls W-50% W-10%
7 18050.47 700 |oss 0.735
89 2472581 89.00 0.57 0,732
B l y 205 18559.81 20500 (049 0,746
| Integration Time [sec] 0.1
}L Acquisition Time [sec] 2274
Y Axis Linear
C Tune Parameters
Piasma Parameters
Plasma Mode - Nebulizer Gas 1.05 Limin Makeup Gas 0.00 Umin
RF Power 1550 W Option Gas - Auxiliary Gas 0.80 Umin
RF Maiching 180V Nebulizer Pump 0.10 rps Plasma Gas 15.0 Limin
Sample Depth 8.0mm SIC Temp 2*C
Lans Parsmeters
Extract 1 aov Omega Lens 86V Deflect 120v
Extract 2 -1900V Cell Entrance 30V Plate Blas 40V
Omega Blas G0V Cell Exit S0V
Call Parametars
Use Gas No 3rd Gas Flow — Energy Discrimination 5.0 V
He Flow 0.0 mUmin QciP Bias 80V
103 67142022 9:03 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Document Name: :Tune reports
Tune Report
H2 Flow — OctP RF 200V
GP Parsmaters
Mass Gein 152 Axis Galn 1.0032 QP Blas -0V
Mass Otfset 123 Axls Olfsen 0.12
Hardware Settings
Torch
Torch H 4.4 mm Torch V 0.0 mm
EM
Discriminator 45mV Analog HV 1708V Pulse HV 1356 V
[He]
Sensitivity
Mass Range Count RSD% Background
59 10000 8486 3292 15,700
a9 20000 10724 3.135 13.500
205 50000 20200 3166 22,500
Sampling Period [sec] 0.3
gration Time [sec) 0.1
Oxide/Doubly Charped Retio
Oxide 156/ 140 1,122 %
Doubly Charged 704140 1,288 %
Tune Pammeters
Plassma Parameisrs
Flasma Mode - Nebulizer Gas 1.05 Limin Makeup Gas 0.00 Limin
RF Power 1550 W Option Gas -— Auxifary Gas 0.90 Umin
RF Maiching 180V Nebulizer Pump 0.10 rps Plasma Gas 15.0 Uimin
Samgle Deplh 8.0mm SIC Temp 2'C
Lens Parameters
Extract 1 ooV Omega Lens 74V Defiect KA
Extract 2 2000V Cell Entrance -20V Plate Bias -115Vv
Omega Blas |0V Cell Exit -0V
Cell Parsmetsrs
Use Gas Yos 3rd Gas Flow — Energy Discrimination 3.0V
He Flow 4.5 mUmin OciP Bias =210V
H2 Flow - OciP RF 150V
QP Parametsrs
Mass Gain 152 Axis Gain 1.0032 QP Bias -180V
Mass Offset 123 Axis Otfset 0.12
Hardwars Settings
Torch
Torch H 0.4 mm Torch V 0.0 mm
20f3 611472022 9.03 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Document Name: ‘Tune reports
Tune Report
EM
Discriminater 4.5mV Analog HV 1708V Pulse HV 1356 V
Jofd 6/14/2022 .03 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12081612
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General
Document Name: ‘Test Report
Batch Summary Report
Batch Folder. DAAgilent Service\PMOQ 13-6-22\BG He b\
Analysis File: BG He.batch.bin
Ture Step: #1 He
Rict | Acg Date-Time __Data File SampleMame | Type | Level mumna |
1 6/14/2022 10:03-39AM | OD1SMPLY BG He Sample 1
C B Page1/2 6/14/2022 10.09:04 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Agilent CrossLab Compliance Services

Document Name: ‘Test Report
Batch Summary Report
Analyte Table
78 [Hel
Sample Name cPs CPS ASD
) 21,1000
Page2/2 6/14/2022 10:09:04 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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General
Document Name: ‘Test Report
Batch Summary Report
Batch Folder: DA\Agilent Service\PMOQ 13-6-22\ 0Q 20 Min.b\
Analysis File: ©0Q 20 Min batch.bin
Tune Step: #1 No Gas
gt |  Acp. Date-Time Data File, Type Level Dlliﬂlfﬁ |
1 6/14/2022 92927 AM | 001SMPLd 20 min, Sample
Page1/2 6/14/2022 9:53:59 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Document Name: {Test Report
Batch Summary Report
Analyte Table
7_IN 1 9 [NoGasl 59 [NoGasl
Sample Name cPs CPSRSD CPS CPS RSD Cps CPS RSD CPS CPS RSD
1] 20 min 824778975 02 285.3875 s 35 07 4 06
140 INoGas) 205 [NoGasl
_ Sample Name cps CPS RSD Cps CPS RSD
1 I 252452.6980 o7
Page2 /2 871472022 9:53.59 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Panthep Kurasathain

Logged On User Name: panthep_kurasathain@agilent.com

Signature Creation Date: June 14, 2022

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this malerial.

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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User Name: panthep_kurasathain
Hostname: ASBKKWX313

ALS OQHW 7700 14Jun2022 Transaction log :

System Id: JP12091612

Print Date: June 14, 2022 10:32:20 AM

Time Transaction Aclivity Type of Transaction Optional Information
State Performed
June 14, 2022 10:14:43 AM Audil SessionC Session Naore
June 14, 2022 10:14:43 AM Slart Canfiguration Session None
June 14, 2022 10:14:43 AM Audit Enfitlerment Licensing User Is FieldEnginear and
does not require an unlock
code
June 14, 2022 10:19:18 AM Audit EqplLoaded Sesslon EQP details for primary
technigue [lcpMs] -
File path:
[ProtocolPacks/icpMs/Config
urations/02.507cpMs.02.50.e
ap], EQF File Name:
[lcpMs.02.50.eqp]. EQP
Name:
[AgilentRecommended]
June 14, 2022 10:19:20 AM End Configuration Sesslon None
June 14, 2022 10:19:24 AM Slart Qualification Session oaQ
June 14, 2022 10:19:24 AM Start Execution Autosampler Check : ASX-520: None
Autosampler Check
June 14, 2022 10:19:42 AM End Execution Autosampler Check ; ASX-520: Run Count: 1
Autnsampler Check
June 14, 2022 10:19:43 AM Start Execution Integrated Sample Introduction  None
Syslem (ISIS) Check : ISIS2:
Integrated Sample Introduction
Syslem (ISIS) Check
June 14, 2022 10:19.:47 AM End Execution Integrated Sample Iniroduction  Run Count : 1
System (1SIS) Check : 15152:
Integrated Sample Introduction
System (ISIS) Check
June 14, 2022 10:19:50 AM Start Execulion Autotune : G3281A: Autolune 1 None
June 14, 2022 10:22:22 AM End Execution Autolune : G3281A: Autolune 1 Run Count : 1

Page1/2

Date: June 14, 2022 10:32:16 AM
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=

User Name: panthep_kurasathain
Hostname: ASBKKWX313

ALS OQHW 7700 14Jun2022 Transaction log :

System Id: JP12091612

Print Date: June 14, 2022 10:32:20 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed
June 14, 2022 10:22:24 AM Slart Execution Background (Mo Gas Mode):  None
G3281A: No Gas Moda
Background 1
June 14, 2022 10:22:48 AM End Execution Background (No Gas Mode):  Run Count: 1
G3281A: No Gas Mode
Background 1
June 14, 2022 10;22:49 AM Start Execulion Background (Gas Modes) : Nane
G3281A: Gas Mode
Background :Helium
June 14, 2022 10:23:35 AM End Execution Background (Gas Modes) : Run Count : 1
G3281A: Gas Mode
Background :Hefium
June 14, 2022 10:23:37 AM Starl Execution 20-Minute Stabllity (No Gas Mone
Mode) : G3281A: 20-Minute
Stability (No Gas Mode) 1
June 14, 2022 10:24:08 AM End Execution 20-Minute Stability (No Gas Run Count : 1
Mode) : G3281A: 20-Minute
Stability (No Gas Mode) 1
June 14, 2022 10:24:08 AM End Qualification Sesslon oQ
June 14, 2022 10:24:08 AM Start Reporting Session None
June 14, 2022 10:30:26 AM Audit Reporting Session Report Generated ;
Ceificate
June 14, 2022 10:30:39 AM Audil Reporiing Session Report Generaled : Report
Page2/2

Date:
System ID:

June 14, 2022 10:32:16 AM
JP12091612
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® 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Certificate of System Qualification

ICPMS-0Q

System ID: JP12091612

Organization Name: ALS Laboratory Group (Thailand) Co.,Ltd.

Organization Location: 104 Phatthanakarn 40, Suan Luang, Bangkok 10250 Thailand.
Date: June 14, 2022 10:32:51 AM

EQP Name: AgilentRecommended

EQP Revision: ICPMS.02.50

Overall Qualification Status: Pass

Autosampler Check

Overall Autosampler Check Test Status

Pass

Integrated Sample Introduction System (ISIS) Check

Overall Integrated Sample Introduction System (ISIS) Check Test Status

Pass

Autotune

Peakwidth Mass 7 ‘Pass

Peakwidth Mass 89 - . 'Pas—s

Peakwidth Mass 205 o  Pass
MassAxis? o B - l;ass _ _ _

Mass Axis89  Pass

R e e e R RS Pass s SR R S e 5
Mass?Sensiti\}itgr;l-o Gas - ;a.sqs— ‘ )

Masé = sensnmt;NoGas RN SR P;s;_ O e
Mass 205 SensitivityNo Gas ~ iPass

'Masss.és-ensiti-vi'ty-i-le _"Es_slm .

Oxide Ratio 156/140  Pass

Doubly Charged Speciés Ratio 70;'140 B 'l;ass _

Overall Autotune Test Status

Pass
Date: ——June 14, 2022 10:32:51 AM
System ID: JP12091612

Page 1/7
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© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Background {No Gas Mode)
Setpoint Status: ;’Pass

Masses (AMU): 7 | 189 1205
Measured Value: {4.900 : 17.100 : 118.400 cps

Agilent Recommended: i = ;10 Lie= 110 <= 130
|

Status: Pass " |Pass ‘Pass

Overall Background (No Gas Mode) Test Status

Pass

Background (Gas Mode)
Gas Mode: Helium
Setpoint Status: ‘Pass

Mass (AMU): : 178
Measured Value: 121.1000 | cps
Agilent Recommended: !cé ' 1460 ;

Status: iPass

Overall Background (Gas Mode) Test Status

Pass

20-Minute Stability (No Gas Mode)

Masses (AMU): 7 : 189 205
Stability RSD: 10.2 0.6 : 0.6 %
Agilent Recommended: <= 1345 <= 345 L= 345

Status: Pass | pass . Pass
| | B 5
[

Overall 20-Minute Stability (No Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:51 AM
System ID: JP12091612
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Instrument Details

Purpose

This section describes the as found system configuration,

Details
ICP-MS 1
Manufacturer Agilent Technologies
Name 7700x
Model Number G3281A
Detector Type sQ
Nebulizer Mira Mist (G3161)
Spray Chamber Quartz
Torch Quartz
Sampling Cone Ni
Skimmer Cone Ni
Serial Number JP12091612
Firmware Revision D.01.01
ISIS 1
Manufacturer Agilent Technologies
Name 18182
Model Number G4911A
Installed Options #003: 2 pumps, 1 valve, auto dilution and discrete sampling
Type Peristaltic pump system

Autosampler 1

Manufacturer Agilent Technologies
Name ASX-520
Model Number (G3286A
Serial Number 031403A520
Chiller 1
Manufacturer Agilent Technologies
Name Chiller
Model Number G3292A
Serial Number 4N1220700
Date: June 14, 2022 10:32:51 AM
System ID: JP12091612
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Electronic Signature
Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password, The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Panthep Kurasathain

Logged On User Name: panthep_kurasathain@agilent.com

Signature Creation Date: June 14, 2022

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many faclors and use of this protocol alone does not assure compliance. Agilent Technologies makes no

promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: June 14, 2022 10:32:51 AM
System ID: JP12091612
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Agilent CrossLab Compliance Services

User Name: panthep_kurasathain
Hostname: ASBKKWX313

ALS OQHW 7700 14Jun2022 Transaction log :

System [d: JP12091612

Print Date: Junc 14, 2022 10:32:52 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed
June 14, 2022 10:14:43 AM Audit SessionCrealed  Session None
June 14, 2022 10:14:43 AM Start Caonfiguration Session None
June 14, 2022 10:14:43 AM Audit Entitlement Licensing User is FleldEngineer and
does not require an unlock
code
June 14, 2022 10;19:18 AM Audit EqgpLoaded Session EQP details for primary
technique [lcpMs] -
Fila path:
|ProtocolPacks/lcpMsiConfig
urations/02.50lcpMs.02.50.e
qp}, EQP Fila Name:
[lcpMs.02.50.eqp], EQP
Name:
|AgilentRecommended]
June 14, 2022 10:19:20 AM End Configuration Session None
June 14, 2022 10:19:24 AM Start Qualification Sassion oa
June 14, 2022 10:19:24 AM Slari Execution Aulosampler Check : ASX-520: None
Autosampler Check
June 14, 2022 10:19:42 AM End Execution Autosampler Check : ASX-520: Run Count: 1
Autosampler Check
June 14, 2022 10:19:43 AM Starl Execution Integrated Sample Introduction  None
Syslem (ISIS) Check : I1SIS2:
Integrated Sample Introduction
Syslem (ISIS) Check
June 14, 2022 10:19:47 AM End Execution Integrated Sample introduction  Run Count : 1
System (ISIS) Check : 1SI1S2;
integrated Sample Introduction
System (I515) Check
June 14, 2022 10:19:50 AM Star Execution Autotune : G3281A: Autotune 1 None
June 14, 2022 10:22:22 AM End Execulion Autotune : G3281A: Autotune 1 Run Count : 1
Page 1/3

Date:
System ID:

June 14, 2022 10:32:51 AM
JP12091612
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© 2021 by Agilent Technologies

Agilent Crossl.ab Compliance Services

User Name: panthep_kurasathaln System ld: JP12091612
Hostname: ASBKKWX313 Print Date: June 14, 2022 10;32:52 AM
ALS OQHW 7700 14Jun2022 Transaction log :
Time Transaction Aclivity Type of Transaction Optlonal Information
State Performed
Jure 14, 2022 10:22:24 AM Slari Execution Background (No Gas Mode):  None
G3281A: No Gas Mode
Background 1
June 14, 2022 10:22:48 AM End Execution Background (No Gas Mede) :  Run Count : 1
G3281A: No Gas Mode
Background 1
June 14, 2022 10:22:49 AM Start Execution Background (Gas Modes) : None
G3281A; Gas Mode
Background :Helium
June 14, 2022 10:23:35 AM End Execulion Background (Gas Modes) : Run Count : 1
G32B1A: Gas Mode
Background :Helium
June 14, 2022 10:23:37 AM Slart Execulion 20-Minute Stability (No Gas None
Mode) : G3281A: 20-Minute
Stability (No Gas Mode) 1
June 14, 2022 10:24:06 AM End Exacution 20-Minute Stability (No Gas Run Count : 1
Mode) : G3281A: 20-Minute
Stability (No Gas Mode) 1
June 14, 2022 10:24:08 AM End Qualification Session [ele}
June 14, 2022 10:24:08 AM Slart Reporling Sesslon None
June 14, 2022 10:30:26 AM Audit Reporting Session Report Generated :
Certificate
June 14, 2022 10:30:39 AM Audil Reporting Session Report Generated : Report
Page 2/3

Date:
System ID:

June 14, 2022 10:32:51 AM
JP12091612
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User Name: panthep_kurasathain System ld: JP12091612
Hostname: ASBKKWX313 Print Date: June 14, 2022 10:32:52 AM

ALS OQHW 7700 14Jun2022 Transaclion log :

Time Transaction Activity Type of Transaction Optional Information
State Performed

June 14, 2022 10:32:26 AM Audit Reporting Session Report Signed : Report
PDF Name: ALS OQHW
7700
14Jun2022_20220614_0Q
Report_1.pdf
User Name:
panthep_kurasalhain@agilen
L.eom
Full Name of Signer: Panihep
Kurasalhain
Reason for signature:
Executed protocol and
published this original version
of document

Page3/3

Date: June 14, 2022 10:32:51 AM
System ID: JP12091612
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Metrological Center
@ SCI ECO Services Company Limited
) ’\ )‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

2 Certificate No. T220730 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK
Manufacturer : Environmental Express

Model : SC 196 REVIEW BY ....Lo1T3 mnc
Serial No. : 6974CECW3285 APPROVED BY ... \l%’f'/“”
Customer Code : BKK_EL0054 NEXT CAL. DATE 7)10{&’? .......

ID No. : TS5306A3

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Customer Location : Acid Digestion Lab

Date of Receipt : 30 March 2022

Calibrated By : Watcharapon Sangtong (Technician )

Approved By : ﬁ%\' / Sujjar Naknakred ( Site Calibration Manager )
Date of Issue : 17 APR 2022

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national

— standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

B FM-L12 109/30-05-57
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4
Website : www.scieco.co.th

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Certificate No. T220730

Calibration Report

Equipment : HEATING BLOCK
Date of Calibration 7 April 2022
Environment : Temperature : 21.8-23.1 °C

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Page 2of 6

Condition of this results of calibration :

I. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according

to WI-T20.

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS -90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN221-TN230 T210008 08 June 2022
TE TYPET TN231-TN240 T210008 08 June 2022
DATA LOGGER  34970A T149 T210008 08 June 2022

3. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 25  Minute At 95 c’{',‘
Fresh Air Damper [_| Open [:]Min |:| Medium D Max
':l Close

Not Available

5. Adjustment :
() without adjustment

Approved By

( X ) after adjustment

FM-L13 108/30-05-57



Metrological Center
(@\ | SCI ECO Services Company Limited
’\ )‘ SCG 33/2 Moo 3, T.Banpa, A .Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.  T220730 Page 3 of 6

: Calibration Report

TN223 TN224 TN225 TN226 ! TN227
| Holedd : Holedd Holed5 Holedb | Holed? : ilu[eds
; . .i .
- TN237 BRI TN239 TN240 N2 / ™ By .
Hole37 P - Hole38 Hole39 Holed0 Holed] Holes2 & !‘.. II

TN231 TN236
tole3l | O Holeds

._‘_\ <8 A - % ;
N BRI TN228 ™22 B N3O |
) Hole27 ' Hole28 ' Hoe2o [ Hole30  ©
/ 4 s e —

& ; y \\ ™ B ™2 B ™2

. ' d % H Holen Hoez B -uoleza ( 7
) NI L |y N o ™oy NS
Holeld & . Holels 8] Holets _ {

{ ; . i Y X ™ p :
™27 | § ™o EE T 230 ™ M sy
Hole7 . Hole8 | ] Hole9 | Holel0 i Holell 1 Hotel2

- J : ; . p /
= o h &~ =& BA N i
d ]

"

) 3V 15 ai’ i
._‘ T N TN2S [ TN226
Y. 3 F 0 Holed HoleS  fo8 Hole6 £ |

. FRONT CONTROL

= Approved By. .\t’

FM-L13 108/30-05-57



Metrological Center
@ SCI ECO Services Company Limited
’\ ’4 SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.  T220730 Page 4of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position (C )
R1 Holel-Hole6] TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 93.60 93.82 94.05 94.20 94.36 94.26
95 Min 93.07 93.26 93.51 93.66 93.82 93.71
Average 93.33 93.54 93.78 93.93 94.09 93.98
R2 Hole7-Holel2| TN227 TN228 TN229 TN230 TN231 TN232
Max 94.59 94.79 94.63 94.55 94.82 95.00
Min 94.05 94.25 94.08 93.97 94.26 94.44
Average 94.32 94.52 94.36 94.26 94.54 94.72
I R3 Holel3-Holel8| TN233 TN234 TN235 TN236 TN237 TN238
Max 95.03 94.54 94.78 94.84 95.06 94.73
Min 94.46 93.98 94.20 94.28 94.49 94,18
Average 94.74 94.26 94.49 94.56 94.78 94.45
R4 Holel9-Hole2d4| TN239 TN240 TN221 TN222 TN223 TN224
Max 94.89 94.82 95.73 95.85 95.73 96.10
Min 94.33 94.26 95.51 95.62 95.51 95.85
Average 94.61 94.54 95.62 95.73 95.62 95.97
R5 Hole25-Hole30| TN225 TN226 TN227 TN228 TN229 TN230
Max 96.28 96.39 96.37 96.54 96.19 96.04
Min 96.01 96.10 96.02 96.20 95.89 95.71
Average 96.15 96.24 96.20 96.37 96.04 95.88
R6 Hole31-Hole36| TN231 TN232 TN233 TN234 TN235 TN236
Max 96.84 96.97 97.03 96.48 96.33 95.76
Min 96.53 96.65 96.71 96.08 95.98 95.43
Average 96.68 96.81 96.87 96.28 96.16 95.60
R7 Hole37-Holed42| TN237 TN238 TN239 TN240 TN221 TN222
Max 96.46 96.15 96.19 96.06 96.95 97.09
Min 96.13 95.84 95.85 95.72 96.64 96.78
Average 96.30 95.99 96.02 95.89 96.80 96.93
R8 Hole43-Hole48| TN223 TN224 TN225 TN226 TN227 TN228
Max 96.91 96.58 96.13 96.19 96.34 96.19
Min 96.55 96.21 95.80 95.87 96.03 95.88
Average 96.73 96.40 95.96 96.03 96.18 96.93

Approved By. | :"L <

FM-L13 108/30-05-57



Metrological Center

’( \‘ SC SCI ECO Services Company Limited
W | =P S Sl 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
- Certificate No.  T220730 | Page Sof 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ('C )

R1 Holel-Hole6| TN221 TN222 TN223 TN224 TN225 TN226

CAL POINT Max 104,47 104.65 104.79 105.31 105.47 105.46
105 Min 104,15 104.27 104.45 104,98 105.14 105.20
Average 104.31 104.46 104.62 105.15 105.31 105.33

R2 Hole7-Holel2| TN227 TN228 TN229 TN230 TN231 TN232

Max 105.55 105.73 105.65 105.84 105.97 106.07

Min 105.28 105.43 105.35 105.52 105.68 105.83

Average 105.42 105.58 105.50 105.68 105.82 105.95

R3 Holel3-Holel8| TN233 TN234 TN235 TN236 TN237 TN238

Max 106.14 106.06 105.81 106.05 105.81 105.87

Min 105.85 105.81 105.55 105.80 105.53 105.64

Average 106.00 105.94 105.68 105,92 105.67 105,75

R4 Holel9-Hole24| TN239 TN240 TN221 TN222 TN223 TN224

Max 105.86 105.60 104.44 104.51 104.28 104.78

Min 105.61 105.37 104.27 104.35 104.12 104.61

Average 105.74 105.48 104.35 104.43 104.20 104.69

l RS Hole25-Hole30| TN225 TN226 TN227 TN228 TN229 TN230
Max 104.94 104.93 104.97 105.08 104.68 104.69

Min 104.77 104.75 104.76 104.90 104.51 104.49

Average 104.85 104.84 104.86 104.99 104.60 104.59

l R6 Hole31-Hole36| TN231 TN232 TN233 TN234 TN235 TN236
Max 105.44 105.45 105.61 104.95 104.84 104.42

Min 105.27 105.27 105.44 104.76 104.66 104.25

Average 105.36 105.36 105.53 104.86 104.75 104.33

R7 Hole37-Holed2| TN237 TN238 TN239 TN240 TN221 TN222

Max 105.17 104.70 104.59 104.51 105.22 105.53

Min 105.00 104,53 104.41 104.35 105.04 105.37

Average 105.08 104.62 104.50 104.43 105.13 105.45
l R8 Hole43-Holed8| TN223 TN224 TN225 TN226 TN227 TN228
Max 105.61 105.45 105.10 104,77 104.87 105.02

Min 105.44 105.28 104.92 104.60 104.70 104.85

Average 105.53 105.37 105.01 104.69 104.79 104.93

Approved By. N

FM-L13 108/30-05-57
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CEMENT-BUILDING MATERIALS

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4
Website : www.scieco.co.th

Fax : +66 2 586 5109

E-Mail : calibrate@scg.co.th

Certificate No. T220730

Page 5 of 6

Calibration Report

Measurement Results:

HEATING BLOCK

Temperature Distribution

Reading (°C)
Setting (C) Stability (+ C) Uncertainty (+ C)
Min , Max Average
100.0 100.0,, 100.4 100.1 0.29 0.83
105.0 105.0, 105.4 105.1 0.20 0.79

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By.

FM-L13 108/30-05-57



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484

CALIBRATION 0008

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

() Pornthippa Tameyakul

( ) Malee Butkruea
(/) Suwit Imjai

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

Cert. No.: 22TM676

Page.: 1 of 3
Autoclave
TOMY REVIEW BY oo Sithich ..
SX-700 APPROVED BY =7 _
48134190 NEXT CAL. DATE QDJM'%
BKK_ML0041 -

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Media Preparation Room

20 May 2022
20 May 2022
(26+10)°C
(50+30)%

Preecha Hlahib

bl

Approved Signatory

24 May 2022

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

A 0041435



Equipment : Autoclave Cert. No.: 22TM676
Condition As-Received : Used Iltem Page.: 2 of 3

Reference : 2205-04040C-2
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1 ) Data Acquisition 34972A MY57013823 22LM24 26 Feb 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
& Environmental
£ (°C) | (%RH.) ( Volt )
Beginning of Calibration 24 55 220
Finished of Calibration 26 57 221
. . Ref. Std.
Position Description
ID No.:
1= Center of chamber 19-17TC-11
2 = |Temperature sensor 19-17T7C-12
3 = |Exhaust port 19-17TC-13

bt

a 1109670



Equipment : Autoclave Cert. No.: 22TMEB76
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2205-04040C-2
Result of Calibration :-  ( *) Without Adjustment
Operating parameter Set : Temperature = 108 °C
Sterilization period = 10 minute
UUF:* UU(.I* i Average* ' Stability Press.ure UncaRsnty Coverage
Setting | Reading Position | Standard Reading Reading Factor
(*C) (°C) (°C) (£°C)| (MPa) (£°C) k
1 107.536
108 108 2 107.542 0.19 0.04 0.91 2
3 107.471
Operating parameter Set : Temperature = 115 €
Sterilization period = 20 minute
UUF:* UUC_I* y Average* ' Stability Press'ure il Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(°c) (°C) (°C) (£°C)| (MPa) (£°C) k
1 114.502
118 115 2 114.582 0.15 0.08 0.89 2
3 114.539
Operating parameter Set : Temperature = 118 °C
Sterilization period = 10 minute
UU.C* UU(F* B Average* . Stability Press_ure Ucertainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(°C) (°C) (°c) (+°C)| (MPa) | (*°C) k
1 117.917
118 118 2 117.616 0.094 0.09 0.88 2
3 117.530
Result of Calibration :-  ( * ) Without Adjustment
Operating parameter Set : Temperature = 121 =G
Sterilization period = 30 minute
UUF:* UU(.;* y Average* ‘ Stability Press_ure Uihoertainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(cc) | (c) (°C) (£°C)| (MPa) | (%x°C) k
1 120.400
121 121 2 120.511 0.18 1.1 0.80 2
3 120.465
Average* The average of 30 values in each position.

Stability :

Note :

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

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

-o0o-

One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

0t

a 1109669



534/4 PATTANAKARN ROAD SOI1 18, SUANLUANG, SUANLUANG BANGKOK 10250 kil
TEL. 0-2717-3000-27 FAX, 0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM102
Page.: 1 of 3

Certificate of Calibration

Equipment : Incubator

_ REVIEW BY .......... C'thlcw .....
Manufacturer : SHEL-LAB
Model : 1915A APPROVED BY e
Serial No. : 0200599 NEXT CAL. DATE ‘9'})0}’&0}
ID No. : BKK_ML0010
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Incubation & Micrological Reading
Received Order : 21 January 2022

Calibration Date : 21 January 2022

Ambient Temperature : (26 +£10) ©

Relative Humidity : (50+£30)%

Calibrated by : Krisda Malee

Approved by : ML .

Approved Signatory

( yPornthippa Tameyakul
( “) Malee Butkruea
() Suwit Imjai

Issue Date : 3 February 2022

The Uncertainties are for a confidence probability of approximately 95%

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.,

A 0037377



Incubator
Used Item
2201-06160C-1

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Cert. No.: 22TM102
Page.: 2 of 3

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

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No.
1) Data Acquisition 34972A MY57013711 21LM7

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

3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date
16 Jun 2022

Fresh air setting : Close Environment during calibration
| Beginning Finished
1/2 ) Temp. (°C ) 26 25
REL.Humid. ( % ) 53 54
2 0 AC Supply ( Volt ) 220 221
g (ret)
9
H & ! HI2 f
o $ Position : biet St
- TR ID No.:
T Wiz s ji‘: - / 1 18-18RTD-01
“a” 2 18-18RTD-02
w 3 18-18RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-18RTD-04
- — 10 cm D= O 90 m 5 18-18RTD-05
Capacity = 081 m® g 16-1801D0p
9 (ref.) 18-18RTD-09
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Equipment : Incubator Cert. No.: 22TM102

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

Reference : 2201-06160C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration | UUC* uuc* Temperature Temperature Overall Uncertalnity Coverage
Point Setting | Reading stability uniformity Variation Factor
("C) (°c) (°C) (£°C) (°C) (°C) (£°C) k
35.0 35.0 35.0 0.043 0.41 0.42 0.30 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 34.801 34.868 34.862 35.012 35.040 35.010 35.084 35.040 35.178

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

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

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-27  FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM1571
Page: 10of 3

Certificate of Calibration

Equipment : Hot Air Oven

Manufacturer : S REVIEW BY ........oihidhs........
Model : ED 240/E2 APPROVED BY e

Serial No. : 00-15533 NEXT CAL. DATE ?*.1..,‘9?.(.‘33.:.,..
ID No. : BKK_MLO0013

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Media Preparatiom Room
Received Order : 21 November 2022
Calibration Date : 21 November 2022
Ambient Temperature : (26 +£10) %6

Relative Humidity : (50+£30)%

Calibrated by : Krisda Malee

Approved by : Qmalu,

Approved Signatory

Malee Butkruea
() Suwit Imjai

( / Pornthippa Tameyakul
(/)

Issue Date : 29 November 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval ol the head of Corporate Services 3 ; Equipment Calibration and Testing Services

A 0048150



Equipment :
Condition As-Received :

Hot Air Oven
Used Item

Cert. No.: 22TM1571

Page: 2 of 3

Reference : 2211-06230C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:- }
Instrument Model Serial No. Cert. No.
1 ) Data Acquisition 34970A MY44067817 22LM121
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) After Adjustment
Function of UUC* : Temperature Source

Due Date
22 Aug 2023

Fresh air setting : Not Available Environment during calibration
| Beginning Finished
‘Io/2 4 Temp. (°C) 26 26
REL.Humid. ( % ) 53 55
1 ] ? AC Supply ( Voit ) 219 220
?g 5
H L Hz
$ ; $ Position : o
v 2 ID No.:
v L V2 o /?—3- = " 1 21-15TC-01
“a” 2 21-15TC-02
b 3 21-15TC-03
Probe Installation Details : Dimension of Chamber : 4 21-15TC-04
acs 50 cm D= 0.50 m 5 21-15TC-05
C= 50 cm H = 0.60 m 7 21-15TC-07
Capacity = 0.24 m? 8 21-15TC-08
9 (ref.) 21-15TC-09

Yol .

a 1138049



Equipment : Hot Air Oven Cert. No.: 22TM1571

Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2211-06230C-1
Result of Calibration :- (*) After Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc* uuc* Temperature Temperature Overall Uncariainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) (°c) (°C) (£°C) : (*c) (’c) (£°C) k
180 180 180 0.70 1.6 2.9 1.4 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
180 179.620 | 180.585 | 178.855 | 179.482 | 178.827 | 179.938 | 179.074 | 180.199 180.068

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

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

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

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

-00o-

Wik,

a 1138053



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @g (AN o
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3 T 3 i \

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 e el

NSC-TISI-TIS17025

TEL.0-2717-3000-27 FAX.(0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM677

Certificate of Calibration Page.: 10f 3

Equipment : Water Bath
& -:hg*ﬂ
REVIEW BY V“l”* ..................
Manufacturer : Memmert
APPROVED BY 5w
Model : WNE 45 / } '
20/512%
CAL: DATE: Liiisesiaxsmpoivamsens
Serial No. : L712.0429 RN L,
ID No. : BKK_ML0056
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang ,
Bangkok 10250 Thailand

Location : Incubator & Microbiological Reading
Received Order : 20 May 2022

Calibration Date : 20 May 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Preecha Hlahib

Approved by : /
Approved Signatory

() Pornthippa Tameyakul

( ) Malee Butkruea

( /) Suwit Imjai

Issue Date : 24 May 2022

The Uncertainties are for a confidence probability of approximately 95%

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

A 0041433



Equipment : Water Bath
Condition As-Received ; Used Item
Reference : 2205-04040C-1
Procedure Used :-

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

Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No.
1) Data Acquisition 34972A MY57013823 22LM24

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

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Environmental AC Voitage Supply
(°C) ( %R.H.) ( Volt )
Beginning of Calibration 24 47 220
Finished of Calibration 24 52 221

/ Position : Ref. Std,
SIN.:
1 4804539-006
; z 2 4804539-007
5(ref))
4 3 3 4804539-008
4 4804539-009
/ : 5(ref.) 4804539-010
Iront

Cert. No.: 22TM677
Page.: 2 of 3

Due Date

26 Feb 2023
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a 1108674



Equipment : Water Bath Cert. No.: 22TM677

Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2205-04040C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
{°C) (°C) (°C) 1 2 3 4 5 (ref.)
44.5 44 4 44 .4 44.539 44.497 44 476 44.506 44,507
Cahbr_’ation Uniformity | Stability Uncertainty aversge
point Factor
(°C) (°C) (£°C) (£°C) k
445 0.068 0.030 0.15 2

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

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

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

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

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