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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Songkhla Lab  [BOD Incubator SGK_CL0028 10-Jan-25 10-Jul-26 18
Songkhla Lab  |BOD DO/BOD Analyser SGK_CL0073 21-May-24 21-Nov-25 18
Songkhla Lab |COD COD Reactor SGK_CL0085 15-Jan-25 15-Jan-26 12
Songkhla Lab  |COD Spectrophotometer SGK_CL0100 25-Dec-24 25-Dec-25 12
Songkhla Lab pH at 25 °c pH meter SGK_CL0030 19-Oct-24 19-Apr-26 18
Songkhla Lab  |Oil & Grease Electronic Top-Loading Balance SGK_CL0045 10-Jan-25 10-Jan-26 12
Songkhla Lab  [Oil & Grease Oven SGK_CL0024 19-Oct-24 19-Apr-26 18
Songkhla Lab  [Oil & Grease Water Bath SGK_CL0035 10-Jan-25 10-Jul-26 18
Songkhla Lab |Total Dissolved Solids 180°C Electronic Top-Loading Balance SGK_CL0045 10-Jan-25 10-Jan-26 12
Songkhla Lab |Total Dissolved Solids 180°C Oven SGK_CL0024 19-Oct-24 19-Apr-26 18
Songkhla Lab |Total Suspended Solids Electronic Top-Loading Balance SGK_CL0045 10-Jan-25 10-Jan-26 12
Songkhla Lab |Total Suspended Solids Oven SGK_CL0024 19-Oct-24 19-Apr-26 18
Water Lab BOD DO Meter BKK_EN0017 20-May-25 20-Nov-26 18
Water Lab BOD Incubator BKK_EN0304 4-Mar-25 4-Mar-26 12
Water Lab BOD Burette BKK_EN0422 3-Sep-25 3-Sep-26 12
Water Lab ~ [COD Hot Block BKK_EN0222 9-Apr-25 9-Apr-26 12
Water Lab COD Spectrophotometer BKK_EN0356 8-Oct-25 8-Oct-26 12
Water Lab pH at 25 °c pH meter BKK_EN0342 9-Oct-25 9-Oct-26 12
Water Lab Oil & Grease Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Water Lab Oil & Grease Water Bath BKK_EN0439 9-Oct-25 9-Oct-26 12
Water Lab Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Water Lab Total Dissolved Solids 180°C Oven BKK_EN0425 6-Oct-25 6-Oct-26 12
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Water Lab Total Suspended Solids Oven BKK_EN0425 6-Oct-25 6-Oct-26 12
Ambient Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Ambient Total Hydrocarbon DRYCAL FLOWMETER BKK FS0619 9-Sep-24 9-Sep-25 12
Ambient Total Hydrocarbon Air Sampling Pump SGK_FS0153 1-Sep-25 1-Dec-25 3
Ambient Total Hydrocarbon Air Sampling Pump SGK_FS0155 1-Sep-25 1-Dec-25 3
Ambient Total Hydrocarbon Air Sampling Pump SGK_FS0156 1-Sep-25 1-Dec-25 3
Ambient Total Hydrocarbon Total Hydrocarbon Analyzer BKK FS1068 18-Jun-25 18-Jun-26 12
Ambient Volatile Organic Componds GC-MSD RYG _ENO0136 4-Jul-25 3-Jan-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction SGK_FS0088 23-Aug-24 23-Feb-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction SGK_FS0035 3-Jul-24 3-Jan-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction SGK_FS0036 3-Jul-24 3-Jan-26 18

alsglobal.com



Southern Calibration Service Co., Ltd.

669/35 Karnjanavanit Rd., Banpru, Hatyai, Songkla 90250 Thailand
Tel : 08 1599 0417 Fax: 0 7480 5133 Email : s.calibration@gmail.com www.scal-lab.com

CARIBRATION CERTIFICATE

Issued Date : 13-Jan-2025 Certificate No.
CSR No.
Page.

Customer ALS Laboratory Group (Thailand) Co., Ltd

114/1 Moo 8, Karnchanawanich Rd. Tambon, Ban Phru,
Amphoe Hat Yai, Songkhla, 90250

i i}
NSC-TISI-TIS17025

CALIBRATION 0294

25TH0226
A101/05028
10of 3

Calibration Place Customer Laboratory REVIEW BY AHO}’T}'@B
Instrument Name Incubator 4 ¥
N — apprOVED By ., Mena H -
Model ICP750 NEXT CAL. DATE ...... W /‘7’2& ......
Serial No. F816.0063

ID No. SGK_CL0028

Resolution 0.1 °C

Received Date 10-Jan-2025

Calibrated Date 10-Jan-2025

Ambient Temperature (30£10) °C

Relative Humidity (50 £ 30) %
Calibration Method Used :

This instrument was calibrated using the Calibration In - house method : SCAL.W1.012 based on GLA - 20

The Southern Calibration Service Co.,Ltd.calibration control system complies with requirement of ISO/IEC 17025:2017
Traceability of measurement :

This Certificate is traceable to the International and /or national standards which realize the units of measurement
according to the International System of Unit (SI) through :

- TISTR : Thailand Institute of Scientific and Technological Research

Calibrated by :  Ibrorhim Saleemin Approved by :

Th v
This certificate may not be reproduced other than in full, except with the prior written approval of Southern Calibration Service Co., Ltd.

The uncertainties are for a confidence probability of approximately 95%

Imron Rattanaylum / Technical Manager




Certificate No.
CSR No.
Page.
Details of Calibration
1. Reference Standard Equipment Used:
Equipment Model Serial No. Cert. no. Due Date
Data Acquisiton/Switch Unit 34970A MY58009813  PSL-T0707-1/67  22-May-2025

2. The resultes reported in this certificate refer to the condition of the instrument on the date of calibration
and carry no implication regarding the longterm stability of instrument.
3. This certificate is not certified any commercial transaction

4. Condition of Item : normal condition , no indication for any damage or mulfunction

Result of Calibration :. (v") Without Adjustment () After Adjustment

1. Sensor Installation Diagram

. #4
#16 #30
(¢ Chamber Edge
Q#HY
H H
- #8
Q#(a iH/2 o
T o NN i ‘#7
| Wi2' s S < b
N <as *
+ W >
Sensor Installation Details Dimension of the chamber
a= 50 om W= 1040 cm
b= 50 om H= 1200 om
c = 50 om D= 600 ocm

1. 25TH0226

A101/05028

20f 3




Certificate No. 25TH0226
CSR No. A101/05028
Page. 3of 3

Result of Calibration :.

2. Temperature Measurement Accuracy Test

The measurement results of the Incubator and associates are reported in the manner as shown below

Cal point Measured Standard Temperature At Spread Locations ( °C ) Uncertainty
(°C) #o| #2 | #3 | wa | #5 | w6 | #7 | # | Ref.9 (£°C)
20 20.03 | 2023 | 2037 | 20.34 | 20.32 | 20.03 | 2019 | 20.31 | 20.06 0.38

3. Performance Resulit

The performance of the Incubator are reported as shown below

Cal point UUC Setting UUC Reading Temperature Stability Temperature Uniformity Overall Variation
(°c) (°C) (°C) (£°C) (°C) (°C)
20 20.0 20.0 0.10 0.31 0.40

- UUC = Unit Under Calibration

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

providing a level of confidence of approximately 95%

..End ...




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.: 24TW96

Certificate of Testing Page.: 1 of 2
Equipment : DO Meter
Manufacturer : YSI REVIEW BY ........ //'\\nanag .......
Model : 5000
Serial No. : 178101473 APPROVED BY....... Km)/ﬂa/‘f .......
ID No. : SGK_CL0073
Received Date : 17 May 2024 N oA A Y 21/ 1 1/25 _______
Test Date : 21 May 2024
Reference : 2405-0608DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

Songkhla Branch.
114/1 Moo 8 Karnchanawanich Rd., T.Ban Phru,
A.Hat Yai, Songkhla 90250 Thailand

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

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

g@ﬂlaf

Approved Signatory

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date : 21 May 2024



Cert.No.: 24TW96
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 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 23MM405 16 July 2024

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.: 17B100103
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.18 8.18 0.0071

This report was certified only for the instrument we tested.lt is allowable to use for study
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-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim
() Suwit Imjai

(/) Kunchit Promprat

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24LM77
Page.: 1 of 2

DO Meter with Sensor
YSI

5000-115

17B101473
SGK_CL0073

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

114/1 Moo 8 Karnchanawanich Rd.,
T.Ban Phru, A.Hat Yai,

Songkhla 90250 Thailand

TPA On Site Calibration Laboratory

17 May 2024
27 May 2024
(26+10)°C
(50 30 ) %
(220+22)V

Khit Ruttanaprapachai

Kw\c)\\&'

Approved Signatory

28 May 2024

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.




Equipment :

Condition As-Received :

Reference :

DO Meter with Sensor
Used Item

2405-0608DSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO01 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:-

Cert. No.: 24LM77
Page.: 2 of 2

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 17B100103
Calibration| Immersion Standard uuc* | Coverage
A . Error Uncertainty
Point Depth Temperature Reading Factor
(C) (mm) (C) (C) o)) (£°C) k
20.00 60 20.005 19.79 -0.215 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-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration  cert no.: 25TM156

Page.: 1 of 3
Equipment : COD Reactor REVIEW BY A’YLQ,‘V\ a B
Manufacturer : Hach

anifta H
Model : DRB200 APPROVED BY ..o,
Serial No. : 21120C1313

NEXT CAL DATE........ 1 5/0 1/26 .........

ID No. : SGK_CL0085
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Songkhla Branch)
Karnchanawanich Rd., T.Ban Phru,
A.Hat Yai, Songkhla 90250 Thailand

Location : Chemistry Lab

Received Order : 15 January 2025
Calibration Date : 15 - 16 January 2025
Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

AC Line Voltage : (220+22)V
Calibrated by : Uthen Kankawi

Approved by : W

Approved Signatory

() Chakrit Waewwanjua

/) Suwit Imjai
() Kunchit Promprat

Issue Date : 06 February 2025

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 Calibration and Testing Equipment Services.




Equipment : COD Reactor Cert. No.: 25TM156
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2501-03430C-2
Procedure Used :-
As agreed with customer the calibration was perform using in-house calibration method according to
directed 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 Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381 23LM95 TPA 19 Jun 2024
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.
Remark : TPA : Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Alumina Calcined

Environment during calibration Left Right
Beginning Finished ID No. ID No.
Position Position
Temp.(°C) 22 22 of Sensor of Sensor
REL.Humi.(%) 56 55 L1 23-01TC-01 R1 23-01TC-01
AC Supply (Volt) 225 225 L2 23-01TC-02 R2 23-01TC-02

L3 23-01TC-03 R3 23-01TC-03
L4 23-01TC-04 R4 23-01TC-04
@ @ L5 23-01TC-05 RS 23-01TC-05
L6 23-01TC-06 R6 23-01TC-06
@ @ L7 23-01TC-07 R7 23-01TC-07
L8 23-01TC-08 R8 23-01TC-08
L10 23-01TC-10 R10 23-01TC-10
@ L11 23-01TC-01 R11 23-01TC-01
L12 23-01TC-02 R12 23-01TC-02
L14 23-01TC-04 R14 23-01TC-04
L15 23-01TC-05 R15 23-01TC-05

Right

Dlsplay

O O O

Top View




Equipment : COD Reactor Cert. No.: 25TM156

Condition As-Received : Used Item Page.: 3 of 3
Reference : 2501-03430C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration Point : 150 °C
UU.C* UU(.:* Measured Tem|.a<.erature (°C) Tempe.r.ature Uncertainty Coverage
Setting |Reading Position stability Factor
(°C) (°C) Left Right (x°C) (x°C) k
Left L13 L14 L15 R13 R14 R15 Left
149.407 | 149.739 149.671| 148.510| 148.840 | 148.458
150 150 L10 L11 L12 R10 R11 R12 011
149.910| 150.069 [ 150.171| 148.894 | 148.931 | 148.753
L7 L8 L9 R7 R8 R9 11 5
Right 150.880| 150.841 [ 151.199| 150.289| 150.358 | 150.147 Right
L4 L5 L6 R4 R5 R6
150.618| 150.843 [ 151.109| 150.350 | 150.273 | 149.820
190 10 L1 L2 L3 R1 R2 R3 0.1
150.229| 150.688 [ 150.838 | 150.094 | 150.115 | 149.792

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.
UUC* : Unit Under Calibration

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

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

-o0o-
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SCIMET Co., Ltd.

1194 Soi Wachirathamsathit 57, Bangchak,
Phrakhanong, Bangkok 10260 Thailand s .
Email:scimet2022@gmail.com, Tel: 02 460 9239 CALIBRATION 0454
https://www.scimet.co.th
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Certificate No. C07240192

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: DR 3900 Job No.: KSMT2403543
Serial No.(or ID): 2403637 Received Date: 25 December 2024
Manufacturer: HACH Issued Date: 25 December 2024
Condition: New Page; 1of 3
Customer REVIEWBY .....Ananta B,
ALS Laboratory Group (Thailand) Co., Ltd apprOVED BY . Fantda B
114/1 Moo 8, Karnchanawanich Rd.T. Ban Phru, A Hatyai, Songkhla 90250
NExT caL pare 25, s
Calibration Place

Hach (Thailand) Limited.
Branch 00001, Building D Room No. D3 11, 3rd Floor, No. 735/4, Srinakarin Road,
Pattanakarn, Suanluang, Bangkok 10250 Thailand.

Calibration Date . N o A
This certificate is issued the units of
25 December 2024 measurement according to the International
System of Units (Sl). It provides traceability
of measurement to international or national

Environment Condition standard or other recognized national
standard laboratories.
Temperature: 22.2 °C £+ 05 °C The measurement uncertainty stated is
s the expanded uncertainty which is obtained
Humidity: 59.2 %RH 2.3 %RH from the standard uncertainty multiplied by
the coverage factor (4=2) to provide a level
of confidence of approximately 95%. It is
The Method used determined in accordance with the Guide to
Expression of Uncertainty in Measurement

In-house method, WI07, based on ASTM E 275-08 and GOM Y
ASTM E 387-04 These results may be affected by
deviations from specified conditions. The
Traceability results refate only to the items tested,

calibrated or sampled. The report shall not
This certificate is traceable to the CRM maintained by National Institute be reproduced except in full without

of Standards and Technology (NIST) through Starna Scientific Limited, 2PProval of SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010 , 114655

7 /)
g[('}’\ oy vl

(Mr. Thalerngkeat Poungngam)

(Mr. Siwapan Srijan)

Person in charge Authorized signatory

FCO07-03: 30 MAY 2023



Condition of reference standards Instruments / CRM:

Certificate No.: C07240192

Page 2 of 3

Instruments Set No. Certificate No. Due date
Holmium Oxide Glass Reference 121512 108691 25-Jan-25
Didymium Oxide Glass Reference 119722 108692 25-Jan-25
Neutral Density Filter Reference 12276 109010, 114655 2-Feb-25
Calibration Results:
Without Adjustment
Wavelength Accuracy {nm), The spectral bandwidth of Std at 5 nm and UUC at5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
(nm) {nm) (nm) Measurement (£ nm)
333.67 333 0.67 0.59
361.02 361 0.02 0.59
417.80 417 0.80 0.59
441.29 441 0.29 0.59
479.88 480 -0.12 0.59
513.76 513 0.75 0.59
528.59 528 0.59 0.59
537.75 537 0.75 0.59
585.56 585 0.56 0.59
641.95 642 -0.05 0.59
684.70 685 -0.30 0.59
747.61 748 -0.39 0.59
807.04 807 0.04 0.59
879.68 880 -0.32 0.59

usSun srwdn dfa (SCIMET CO., LTD.)

1194 Soi Wachirathamsathit 57, Bangchak, Phralkhanong, Bangkok 10260 Thailand

Email: scimet2022@gmail.com, Tel: 02 460 9239

FC07-03: 30 MAY 2023



Calibration Results:

Certificate No.: C07240192

Page 3of 3

Without Adjustment
Phatometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( £ Abs)
0.0000 0.000 0.0000 0.0045
0.2373 0.234 0.0033 0.0045
420 nm 0.5617 0.561 0.0007 0.0045
0.7392 0.738 0.0012 0.0045
1.0550 1.056 -0.0010 0.0045
0.0000 0.000 0.0000 0.0045
0.2335 0.231 0.0025 0.0045
440 nm 0.5513 0.550 0.0013 0.0045
0.7230 0.722 0.0010 0.0045
1.0324 1.032 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2126 0.210 0.0026 0.0045
465 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.676 -0.0025 0.0045
0.9615 0.965 -0.0035 0.0045
0.0000 0.000 0.0000 0.0045
0.2201 0.217 0.0031 0.0045
546.1 nm 0.5176 0.520 -0.0024 0.00456
0.6930 0.694 -0.0010 0.0045
0.9908 0.994 -0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.2443 0.241 0.0033 0.0045
590 nm 0.5530 0.554 -0.0010 0.0045
0.7196 0.719 0.0006 0.0045
1.0301 1.031 -0.0009 0.0045
0.0000 0.000 0.0000 0.0045
0.2646 0.261 0.0036 0.0045
635 nm 0.5370 0.538 -0.0010 0.00456
0.6862 0.687 -0.0008 0.0045
0.9822 0.984 -0.0018 0.0045
The End of Certificate

usun vretiun 9ia (SCIMET CO., LTD.)

1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Email: scimet2022@gmail.com, Tel: 02 460 9239

FCO7-03: 30 MAY 2023



Southern Calibration Service Co., Ltd.

669/35 Karnjanavanit Rd., Banpru, Hatyai, Songkla 90250 Thailand
Tel : 08 1599 0417 Fax: 0 7480 5133 Email : s.calibration@gmail.com www.scal-lab.com

CARIBRATION CERTIFICATE

Issued Date : 22-0ct-2024 Certificate No. : 24CH0526
CSRNo. : A163/08133
Page. : 1of 2

Customer : ALS Laboratory Group (Thailand) Co., Ltd
114/1 Moo 8, Karnchanawanich Rd. Tambon, Ban Phru,
Amphoe Hat Yai, Songkhla, 90250

@ & R
NSC-TISI-TIS17025
CALIBRATION 0294

Calibration Place : Chemical Laboratory REVIEWBY An mﬂ-aﬁ ......
Instrument Name : pH meter .
Manufacturer * Vettler Tolodo APPROVED BY M“”’HQH .....
Model + 8220 NEXT CAL. DATE [9./#/2¢ .
Serial No. . B625631849

ID No. : SGK_CL0030

Electrode No. 1 2281592

Received Date i 19-Oct-2024

Calibrated Date : 19-Oct-2024

Ambient Temperature P (25+3) °C

Relative Humidity i (55+15) %

Calibration Method Used :

This instrument was calibrated using the Calibration In - house method : SCAL.WI.008 based on direct measurement by
using certified reference Material (CRM)

The Southern Calibration Service Co.,Ltd.calibration control system complies with requirement of ISO/IEC 17025:2017
Traceability of measurement :

This Certificate is traceable to the International and /or national standards which realize the units of measurement
according to the International System of Unit (Sl) through :
- CPAchem : CPAchem Ltd
- WK : WK Electric Co., Ltd.
- SCal. : Sounthern Calibration Service Co., Ltd.,

Calibrated by :  AlisaraMa Approved by :

Imron Rattanaylum / Technical Manager

¥l 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 Southern Calibration Service Co., Ltd.




Certificate No. 24CH0526
CSR No. A163/08133
Page. 20f 2
Details of Calibration
1. Reference Standard Equipment Used:
Equipment Model Serial No. Cert. no. Due Date
Standard Solution 4.000 61310674 1042701 26-Oct-2025
Standard Solution 7.000 61314184 1042700 26-Oct-2025
Standard Solution 10.01 61313804 1042702 26-Oct-2025
Temperature/Electrical Calibrator MC2-TE 14987 WK2106-299-223 31-May-2025
Digital Thermometer With Sensor DP-77 1.360896 24SDTHO005 7-Aug-2025
2. The resultes reported in this certificate refer to the condition of the instrument on the date of calibration
and carry no implication regarding the longterm stability of instrument.
3. This certificate is not certified any commercial transaction
4. Condition of ltem : normal condition , no indication for any damage or mulfunction
Result of Calibration :.
1. Electrical Measurement
Applied Voltage pH meter Reading Correction Uncertainty
(mV) (mV) (pH) (mV) (tmV)
177.48 177.5 4.00 -0.02 0.17
0.00 0.0 7.00 0.00 0.13
-177.48 1775 10.00 0.02 0.17
2. Before Sample Test Measurement
Standard Buffer Solutions pH meter Reading Correction Uncertainty
(pH) (pH) (mV) (pH) (£pH)
4.007 3.99 178.1 0.017 0.0092
6.976 7.02 1.7 -0.044 0.019
10.009 9.96 -169.6 0.049 0.038
3. After Sample Test Measurement
Standard Buffer Solutions pH meter Reading Correction Uncertainty
(pH) (pH) (mV) (pH) (£ pH)
4,007 3.99 1777 0.017 0.0092
6.976 7.01 3.7 -0.034 0.019
10.009 10.00 -169.0 0.009 0.038
4. Temperature Measurement
Cal Point Standard Temperature UUC Reading Correction Uncertainty
(°c) (°c) (°C) (°c) (£°C)
25 25.021 25.0 0.02 0.060

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

providing a level of confidence of approximately 95%

.. End ...




669/35 Karnjanavanit Rd., Banpru, Hatyai, Songkla 90250 Thailand

Tel : 08 1599 0417 Fax: 0 7480 5133 Email : s.calibration@gmail.com www.scal-lab.com

7 4 7

CARIBRATION CERTIFICATE

Issued Date : 13-Jan-2025 Certificate No. 25MA0125
CSR No. A101/05028
Page. 10f 3
Customer ALS Laboratory Group (Thailand) Co., Ltd

114/1 Moo 8, Karnchanawanich Rd. Tambon, Ban Phru,

Amphoe Hat Yai, Songkhla, 90250

NSC-TISI-TIS17025
CALIBRATION 0294

Calibration Place Customer Laboratory

Instrument Name Analytical Balance REVIEW BY AHGHTQB
Manufacturer Sartorius APPROVED BY ... M“'m” ......
Model MSE2248-100-DU NEXT AL DATE 6l
Serial No. 34705158 EXT CAL. DATE (e,
ID No. SGK_CL0045

Resolution 0.0001 g

Received Date 10-Jan-2025

Calibrated Date 10-Jan-2025

Ambient Temperature (30 £ 10) °C

Relative Humidity (50 £ 20) %

Calibration Method Used :
This instrument was calibrated using the Calibration In - house method : SCAL.WI1.001 based on UKAS LAB 14 : 2015
The Southern Calibration Service Co.,Ltd.calibration control system complies with requirement of ISC/IEC 17025:2017
Traceability of measurement :
This Certificate is traceable to the International and /or national standards which realize the units of measurement
according to the International System of Unit (SI) through :

- SCal : Sounthern Calibration Service Co., Ltd.,

Calibrated by :  Hadbordee Dettawee Approved by :

Imron Rattanaylum / Technical Manager

i &® 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 Southern Calibration Service Co., Ltd.




Certificate No.

CSR No.
Page.
Details of Calibration
1. Reference Standard Equipment Used:
Equipment Model Serial No. Cert. no. Due Date
Standard Weight Set 2mg-1kg 11119514/01 24SWS001 3-Jul-2025

2. The resultes reported in this certificate refer to the condition of the instrument on the date of calibration
and carry no implication regarding the longterm stability of instrument.
3. This certificate is not certified any commercial transaction

4. Condition of Item : normal condition , no indication for any damage or mulfunction

Result of Calibration . () Without Adjustment () After Adjustment

1. Repeatability

Nominal Value (g ) Standard Deviation (g )
10 0.00000
20 0.00000
200 0.00000

2. Effect of tare

Nominal Value Standard Value Balance Reading Correction
(9) (9) (9) (9)
20 20.0000 20.0000 0.0000
40 40.0001 40.0000 0.0001
60 60.0000 60.0000 0.0000
80 80.0001 80.0000 0.0001
100 100.0000 100.0000 0.0000

25MA0125
A101/05028

20f 3




Result of Calibration :.

3. Off-centre loading

A mass approximately 100g was placed on a pan and moved to various position .

The balance reading obtained are given in the table.

Certificate No. 25MA0125
CSR No. A101/05028
Page. 3of 3

Position Maximum
1 2 3 4 5 Difference (g )
100.0000 100.0000 100.0000 100.0000 100.0001 0.0001
Front Front Front
4. Departure from nominal value
Nominal Value Standard Value UUC Reading Correction Uncertainty Coverage Factor

(9) (9) (9) (9) (£g) (k)
0.01 0.0100 0.0100 0.0000 0.00008 2.0
0.1 0.1000 0.1000 0.0000 0.00008 2.0
0.5 0.5000 0.5000 0.0000 0.00008 2.0

1 1.0000 1.0000 0.0000 0.00008 2.0

2 2.0000 2.0000 0.0000 0.00008 20

5 5.0000 5.0000 0.0000 0.00009 20
10 10.0000 10.0000 0.0000 0.00009 2.0
20 20.0000 20.0000 0.0000 0.00009 20
40 40.0001 40.0000 0.0001 0.00011 2.0
50 50.0000 50.0000 0.0000 0.00013 20
60 60.0000 60.0000 0.0000 0.00013 20
80 80.0000 80.0000 0.0000 0.00016 20
100 100.0000 100.0001 -0.0001 0.00017 20
120 120.0000 120.0001 -0.0001 0.00024 20
140 140.0001 140.0000 0.0001 0.00024 2.0
160 160.0000 160.0000 0.0000 0.00026 20
180 180.0000 180.0000 0.0000 0.00029 20
200 200.0000 200.0000 0.0000 0.00030 20

- UUC = Unit Under Calibration

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

providing a level of confidence of approximately 95%

...End...




,Southern Calibration Service Co., Ltd. &,
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669/35 Karnjanavanit Rd., Banpru, Hatyai, Songkla 90250 Thailand
Tel : 08 1599 0417 Fax : 0 7480 5133 Email : s.calibration@gmail.com www.scal-lab.com

AN
e NSC-TISI-TIS 17025

CALIBRATION 0294
CARIBRATION CERTIFICATE
Issued Date : 22-Cct-2024 Certificate No. :  24TH4295
CSRNo. : A163/08133
Page. : 1of 3
Customer : ALS Laboratory Group (Thailand) Co., Lid
11411 Moo 8, Karnchanawanich Rd. Tambon, Ban Phru,
Amphoe Hat Yai, Songkhla, 90250
Calibration Place ¢ Chemical Laboratory
Instrument Name + FotAlrOven REVIEWBY ....Anania B ..
Manufacturer i Memmert .
KeeyTra H-
Model : UF110 APPROVED BY ..vvceecerisisinrmsesanins
' : Loy 1902
Serial No. + BAle.3387 NEXT CAL, DATE 184 12728
ID No. ¢ SBGK_CL0024 o
Resolution 01 °C
Received Date ¢ 19-Oct-2024
Calibrated Date ¢ 19-Oct-2024
Ambient Temperature © (30£10) °C
Relative Humidity T(E0x30) %
Calibration Method Used !
This instrument was calibrated using the Calibration In - house method ; SCAL.WI.012 based on GLA - 20
The Southern Calibration Service Co.,Ltd.calibration control system complies with requirement of ISO/IEC 17025:2017
Traceability of measurement :
This Certificate is fraceable to the International and /or national standards which realize the units Bf measurement
according to the International System of Unit (SI) through :
- TISTR : Thailand Institute of Scientific and Technological Research o
Calibrated by :  lbrorhim Saleemin Approved by :
Imron Rattanaylum / Technical Manager

ZLEE 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 Southern Calibration Service Co., Ltd.




- Certificate No.  :  24TH4285

CSRNo. : A16308133
Page. : 20of 3
Details of Calibration
1. Reference Standard Equipment Used:
Equipment Model Serial No. Cert. no. Due Date
Data Acquisiton/Switch Unit 34970A MY58009813 PSL-TO707-1/67 22-May-2025

2. The resultes reported in this certificate refer to the condition of the instrument on the date of calibration
and carry no implication regarding the longterm stability of instrument,
3. This certificate is not certified any commercial transaction

4. Condition of Item : normal condition , no indication for any damage or mulfunction

Result of Calibration :. {v') Without Adjustment { ) After Adjustment

1. Sensor Installation Diagram

T
#4
F 3 #]6 43 é
°  j¢=——— Chamber Edge
Q#9
H :
#8
9#6 §H/2 A
g o N § R
[+
! WA n ) < P
Y <ar *
< = »

Sensor Installation Details Dimension of the chamber
a= 50 om W= 550 cm
b= 50 cm H= 480 om
c =

50 om D= 400 cm




Certificate No.

L 24TH4295
é é CSR No. A163/08133
SCal e
Result of Calibration :.
2. Temperature Measurement Accuracy Test
The measurement results of the Hot Air Oven and assaciates are reported in the manner as shown below
Cal point Measured Standard Temperature At Spread Locations { °C) Uncertainty
(°C) #1 #2 #3 | # | #5 | # #7 #8 | Ref.9 (£°C)
40 40,36 | 4040 | 4051 | 4043 | 4005 | 4024 | 40.09 | 4014 | 39.75 0.38
70 70.27 | 70.30 | 7045 | 70.24 | 70.24 | 7043 | 70.29 | 70.30 | 69.95 0.36
108 102,94 | 102.90 | 103.55 | 102.96 | 103.22 | 103.14 | 103.10 | 103.01 | 102.88 0.36
104 104,15 | 103.99 | 104.27 | 104.06 | 104.09 | 104.23 | 104.26 | 104.15 | 103.90 0.36
105 105.04 | 104.90 | 105.05 | 104.87 | 104.91 | 104.80 | 104.82 | 104.98 | 104.70 0.36
180 179.19 | 178.93 | 179.82 | 179.10 | 179.27 | 179.68 | 179.12 | 179.73 | 179.12 0.41

3. Performance Result

The performance of the Hot Air Oven are reported as shown below

Cal point UUC Setting UUC Reading Temperature Stability Temperature Uniformity Overall Variation
(°C) (°C) (°c) (£°C) (°C) (°C)
40 40.0 40.0 0.20 0.84 0.84
70 70.0 70.0 0.10 0.59 0.59
103 103.0 103.0 0.20 073 0.74
104 104.0 104.0 0.20 047 0.56
105 105.0 105.0 0.20 0.44 0.46
180 180.0 180.0 0.50 0.86 1.1

- UUC = Unit Under Calibration

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

providing a level of confidence of approximately 95%

..End...




Southern Calibration Service Co., Ltd.

669/35 Karnjanavanit Rd., Banpru, Hatyai, Songkla 90250 Thailand
Tel : 08 1599 0417 Fax: 0 7480 5133 Email : s.calibration@gmail.com www.scal-lab.com

CARIBRATION CERTIFICATE

Issued Date : 13-Jan-2025 Certificate No. :  25TH0227
CSRNo. : A101/05028
Page. : 1of 3
Customer ALS Laboratory Group (Thailand) Co., Ltd

114/1 Moo 8, Karnchanawanich Rd. Tambon, Ban Phru,

Amphoe Hat Yai, Songkhla, 90250

CALIBRATION 0294

Calibration Place Customer Laboratory

nstrument Name Liquid Bath rReviewsy ...AnaiTa 2
Manufacturer Memmert APPROVED BY ... Wm%““
Model WNE29 {0 (9 /u,
Serial No. L616,0538 NEXT CAL. DATE ..oovoee
iD No. SGK_CL0035

Resolution : 01°C

Received Date : 10-Jan-2025

Calibrated Date : 10-Jan-2025

Ambient Temperature : (30£10) °C

Relative Humidity : (50£30) %

Calibration Method Used :

This instrument was calibrated using the Calibration In - house method : SCAL.WI.014 based on ASTM E 715 : 1980
(reapproved 2001)

The Southern Calibration Service Co.,Ltd.calibration control system complies with requirement of ISO/IEC 17025:2017
Traceability of measurement :

This Certificate is traceable to the International and /or national standards which realize the units of measurement
according to the International System of Unit (SI) through :

- TISTR : Thailand Institute of Scientific and Technological Research

Calibrated by : Ibrorhim  Saleemin Approved by :

Imron Rattanaylum / Technical Manager

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 Southern Calibration Service Co., Ltd.




Certificate No. : 25TH0227

CSRNo. : A101/05028

Page. : 2 of 3

Details of Calibration

1. Reference Standard Equipment Used:
Equipment Model Serial No. Cert. no. Due Date

Data Acquisiton/Switch Unit 34970A MY58009813 PSL-T0707-1/67 22-May-2025

2. The resultes reported in this certificate refer to the condition of the instrument on the date of calibration
and carry no implication regarding the longterm stability of instrument.
3. This certificate is not certified any commercial transaction

4. Condition of Item : normal condition , no indication for any damage or mulfunction

Result of Calibration :. (V") Without Adjustment () After Adjustment

1. Sensor Installation Diagram

@

] <
el o Water Level

® i

W72 /’D/z D
w
Sensor Installation Details Dimension of the chamber
a= 5 ¢m W= 590 cm
b = 5 com H= 140 c¢m

350 ocm

c = 5 cm D




Result of Calibration :.

2. Temperature Measurement Accuracy Test

Certificate No.
CSR No.

Page.

The measurement results of the Liquid Bath and associates are reported in the manner as shown below

Cal point Measured Standard Temperature At Spread Locations ( °C ) Uncertainty
o (+°C)
(°C) # # #3 #4 Ref.5
80 80.05 80.07 79.98 80.05 80.06 0.17

3. Performance Result

The performance of the Liquid Bath are reported as shown below

25TH0227
A101/05028

3of 3

Cal point UUC Setting UUC Reading Temperature Stability | Temperature Uniformity | Overall Variation
(OC) (oc) (oc) (OC) (oc)
80 80.0 80.0 0.17 0.26

- UUC = Unit Under Calibration

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

providing a level of confidence of approximately 95%

...End ...




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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 :

() Chakrit Waewwanjua

() Ponpan Paipim

(v/) Saithip Meangmai

Issue Date :

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

Cert.No.: 25TW101

Page.: 1 of 2
DO Meter R d&[/ }(
e REVIEW BY .-yWMAA_~ K PN
5000-230V \S P
09J101147 APPROVED BY \ !Hl.Uk. ...................
BKK_ENO0017
19 May 2025 |ngxt caLpate.... 20/11/26
20 May 2025

2505-0593DSC-1

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

Temperature (25+5) °C

Humidity (50+20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Sy

Approved Signatory

20 May 2025



Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 25TW101
Page.: 2 of 2

This measurement result 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.
1. Burette - 130BU10
2. Balance 14233821 110RC001

2. Standard Material :-

Material Manufacturer
Sodium Thiosulfate 5-Hydrate AR KEMAUS
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 16K100498

Certificate No.

25CG1126
24MM131

Lot.No.
2203162447

Due Date
18 Mar 2027

04 July 2025

Assay
99.6%

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.21 0.0090

This report was certified only for the instrument we tested.lt is allowable to use for study

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

534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration  cert.no.: 251vs3

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Suwit Imjai
(v/) Kunchit Promprat

Issue Date :

Page.: 1 of 2

DO Meter with Sensor
YSI

5000-230V
09J101147
BKK_EN0017

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

TPA On Site Calibration Laboratory

19 May 2025
20 May 2025
(26+10)°C
(50+30) %
(220+22)V

Warakorn Lerngagtrakul

&mc)\x&'

Approved Signatory

26 May 2025

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.




Equipment : DO Meter with Sensor Cert. No.: 25LM83
Condition As-Received : Used Item Page.: 2 of 2
Reference : 2505-0593DSC-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 Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025
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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 16K100498
Calibration| Immersion Standard uuc* . Coverage
] i Error Uncertainty
Point Depth Temperature Reading Factor
(C) (mm) (c) (C) (°C) (£°C) k
20.00 60 20.003 19.92 -0.083 0.15 2.00

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

UUC* : Unit Under Calibration

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

-00o-




Metrology

@ l SCG SCI ECO Services Company Limited

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

NSC-TISI-TIS 17025

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 CALIBRATION 0244

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T250356 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Incubator )

Manufacturer Memmert

Model : ICP 750 \ IEVW BY %M ............. }(
. APOROVED BY M) H]Ukp .....

LR

A R e BN :-—-.-d

Serial No. : F819.0021 ?-

Customer Code  : BKK_EN0304 | NExT ?fff_D_fE_.?_LE’.?f {&bi
ID No. : T9572A4

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

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

Customer Location : Wet Chemistry Lab 2

Date of Receipt : 26 February 2025
Calibrated By : Atiphong Rongrat ( Technician )
Approved By - M / Boonchai Suriyawong (Site Calibration Manager)

Date of Issue 17 MAR 205

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 Metrology.

FM-L14 119/18-08-66



Ay
K@;‘lSCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T250356 Page 2 of 4

Calibration Report

Equipment : Chamber ( Incubator )
Date of Calibration : 4 March 2025
Environment : Temperature : 24.5-24.7 °C

Line Voltage : 221.4-224.7 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1.

This equipment was calibrated by insert 12 resistance thermometer detectors into its chamber , the other one
resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) 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 .

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 31-(CH1-10) T240399 16 March 2025
RTD 100 ohm 32-(CH1-10) T240399 16 March 2025

DATA LOGGER 34970A T193 T240399 16 March 2025

. This certificate is traceable to :

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

. Condition of calibrated item : good

Equipment Description :
Time Constant 2 Hour 10 Minute At 20 C
Fresh Air Damper [ _| Open |:|Min I:l Medium D Max

D Close

Not Available

[¢)

. Adjustment :

( X ) without adjustment () after adjustment

Approved By. M

FM-L15 118/18-08-66



Ay,
@){ / SCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. S

Certificate No. T250356 Page 3 of 4

Calibration Report

10A I i
! ! | 3A
| :
| 1 6A P
| I " .
8F, | 1 AF # r -
E | | /_<
N
N 9A 12F
L ‘‘‘‘‘ /h\' _______________
// !-/
’ 11F7; 1C g
e ! .
/ 1
y | :
2A /7 7
I iz
7F ./ 5A

C=~Centre, F=Centre of Face, A =Comer, E=Centreof Edge

I1C = 31-CHI
2A = 31-CH2
3A = 31-CH3
4F = 31-CH4
5A. = 31-CHS5
6A = 31-CHé6
7F = 31-CH7
8F = 31-CHS
9A = 31-CH9
10A = 31-CH10
11F = 32-CHI1
12F = 32-CH2

!
Approved By. &N‘Z;/‘

FM-L15 I18/18-08-66



©®|SCG

Metrology

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250356

Page 4 of 4
Measurement Results :
o o
Average Standard Reading at each position ( C)
Calibration Point 31-CH1 | 31-CH2 | 31-CH3 | 31-CH4 | 31-CH5 | 31-CH6 | 31-CH7| 31-CH8| 31-CH9 |31-CH10| 32-CH1 | 32-CH2
20 20.02 20.42 19.96 20.23 19.83 19.44 19.71 20.01 20.06 20.04 20.13 19.98
Chamber ( Incubator ) Temperature Distribution
o
Reading ( C) Coverage
o <) .ge Q . . o . C
Setting ( C) Average ( C) Stability (+ C) Uniformity ( C) | Uncertainty (+ C)
Min , Max Average Factor k
20.0 = 20.0 19.99 0.10 0.43 0.38 2.02

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.

b

End of Certificate

FM-L15 118/18-08-66



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)  jlac=MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES - 7’/’}?\?‘\\

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

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 :

() Ponpan Paipim

(V) Chakrit Waewwanjua

Issue Date :

Page.: 1 of 2

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 25CG3385

Burette 1 d
REVIEW BY %MQ/}( ..........

50 mL

- APPROVED BY \-/ 'l.k.llU.k £ P .............

BKK_EN0422

Witeg

NEXT CAL DATE.....03/09/26

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) %
753 mmHg
ASTM E 542 - 01

Srisuda Khamtha

Approved Signatory

3 September 2025

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.




Equipment : Burette Cert.No.: 25CG3385
Received Date : 1 September 2025 Page.: 2 of 2
Condition As-Received : Used ltem
Calibration Date : 3 September 2025
Reference : 2509-0049DSC-1
Condition of this result of calibration
1. Reference Standard Instruments :
Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance MS204TS (C226356983 140RC010 24MM603 TPA 10 Oct 2025
2) Data Logger HL-20D 20683159 140ECO012 24H2129 TPA 15 Oct 2025
3) Digital Thermometer HH376 230806555 140EC013 2511740 TPA 17 Jan 2026
This measurement result is traceable to Sl 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) (¥mL) Factor
10 9.9941 0.0082 2.00
25 24.9804 0.0087 2.00
50 49.9819 0.010 2.00

3
Remark mL = 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-
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SCG

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

Certificate No.T250579

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location :

Date of Receipt
Calibrated By
Approved By

Date of Issue

: Environmental Express

: B3000- 240 g }
APPROVED BY \S'“|U|< P

: 2017CODW116 olow| s

Page 1 of 5

Certificate of Calibration

: HOT BLOCK

: BKK_EN0222
: T6769A4

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

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

Wet Chemistry Lab2

: 2 April 2025

- B003chai Suriyawong ( Site Calibration Manager )

/ Sujjar Naknakred (Site Calibration Manager)

2 1 APR 2025

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



SCG

CEMENT-BUILDING MATERIALS

W

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. T250579 Page 2 of 5

Calibration Report

Equipment HOT BLOCK

Date of Calibration 9 April 2025

Environment Temperature : 22.8-22.9 °C
Line Voltage :  222.1-225.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. Thisequipment was calibrated by insert 20 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 TNII-TN100 T242036 3 December 2025
TC TYPET TN101-TN110 T242036 3 December 2025
DATA LOGGER 34970A T121 T242036 3 December 2025

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

Time Constant 5 Hour ©

40 Minute At 150 “C
Fresh Air Damper I:l Open DMin |:| Medium D Max
|:| Close
Not Available
. Adjustment :

( X ) without adjustment ( ) after adjustment

Approved By.

FM-L13 108/30-05-57



Metrological Center

( \{ S C G SCI ECO Services Company Limited
\ ) T T 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 N« T250579 Page 3 of 5

Calibration Report

Row Hole

R7 | H49 | H50 | H51 | H52 | H53 | W54 | Hs5 | H56

R6 | 141 | H42 | H43 | H44 | 145 | H46 | Ha7 | H4s

R5 | H33 | H34 | H35 | H36 | H37 | H38 | H39 | H40

R4 | H25 | H26 | H27 | H28 | H29 | H30 | 131 | H32

R3 | 17 | H18 | H19 | H20 | H21 | H22 | H23 | W24

R2 | H9 | m1o | |11 | H12 | H13 | H14 | H15 | Hi6

ﬁF RI| W1 | H2 | 13| Ha | 05| H6 | n7 | us

H: STANDARD THERMOCOUPLE TYPE T

H1 |=|TN91| H9 |=[TN99| H17 [=|TN107] H25 |=| TN95| H33 | =|TN103| H41 |=|TNO1| H4o |= | TNOY
H2 |=|TN92| H10 |=|TN100| H18 |=|TN108| H26 |=| TN96| H34 | =|TN104] B4z [=|TNO2| H50 |= [ TN10O
H3 |=[TN93| H11 |=|TN101] H19 [=|TN109| H27 |=| TNO7| H35 | =|TN105| H43 |=|TNO3| Hs1 |= [ TNIO1
H4 |=|TN94| H12 |=[TN102] H20 [=|TN110] H28 |=| TN98| H36 |=[TN106| H44 |=|TN94| H52 |= | TN102
H5 |=|TN95| H13 |=[TN103| H21 |=| TNO1| H29 |=| TN99| H37 | =|TN107] H45 |=|TN95| H53 |= | TN103
HG |=| TN96| H14 | =|TN104| H22 | =| TN92| H30 |=|TN100| H38 | =|TN108| H46 |~|TNO6| Hs4 |= | TNI04
H7 |=|TN97| H15 | =|TN105| H23 |=| TN93| H31 |=|TN101] H39 |- TN109| H47 [=|TN97| H55 |= [ TN105
H8 |=[TN98| Hi6 |=|TN106| H24 |=| TN94| H32 |=|TN102] H40 |- TNIIOI H48 | =[TN98| H56 |= | TN106

-+

Approved By

FM-L13 108/30-05-57




Metrological Center
@ s C G SCI ECO Services Company Limited
W | =P S Nl 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. T250579 Page 4 of

Calibration Report

Measurement Results

Average Standard Reading at each position (OC )

Calibration Point | TN91 | TN92 | TN93 | TN94 [ TN95 | TN96 | TN97| TN98 | TN99 | TN100
Point [Setting] ~ Max 150.48 [ 150.03 [ 149.42 | 150.76 | 149.50 [ 150.44 | 149.78 | 149.96 | 150.02 | 150.35
150 | 150.2 Min 150.30 [ 149.86 | 149.23 | 150.57 | 149.29 [ 150.24 | 149.62| 149.75 | 150.20 | 150.20
Average [150.40 | 149.94 | 149.34 | 150.67 | 149.40 |150.34 |149.71 | 149.86 |149.95 | 150.29
TN101{TN102| TN103| TN104 | TN10S [TN106{TN107| TN108|TN109( TN110
Max 150.08 | 150.18 [ 150.18 | 150.56 | 150.01 | 149.33]149.76 | 150.52 | 150.65 | 150.02

Min 149.94( 150.03 [ 150.16 | 150.37 | 149.80 | 149.09 | 149.64 | 150.40 | 150.50 | 149.83
Average [150.03 |1150.11 | 150.25 | 150.48 | 149.91 |149.20 |149.70 | 150.46 |150.58 | 149.92
TN91 [ TN92 | TN93 | TN94 | TN9S5 |TN106| TN97 | TN98 | TN99 | TN100
Max 149.411149.87| 149.17 | 149.78 | 149.61 | 150.30 | 149.32| 150.32 | 150.02 | 150.22

Min 149.31| 149.74 | 149.00 | 149.63 | 149.50 | 150.18 | 149.18| 150.23 | 149.89 | 150.12
Average |149.35|149.79 | 149.10 | 149.72 | 149.56 |150.23 (149.27 | 150.28 |149.97 | 150.17
TN101'TN102{ TN103| TN104 | TN105 |TN106{TN107| TN108| TN109| TN110
Max 149.63| 149.57| 150.11 | 149.69 | 149.91 | 149.55|149.59| 150.27 | 150.06 | 149.53

Min 149.52 149.45 [ 149.98 | 149.60 | 149.76 | 149.41 | 149.44 | 150.18 | 149.95| 149.42
Average |149.58 [149.51 | 150.06 | 149.64 | 149.85 |149.49 |149.53 | 150.22 |150.00 | 149.49
TN91|[TN92| TN93 | TN94 | TN9S [ TN96 | TN97 | TN98 | TN99 | TN100
Max 149.36| 149.62 | 149.48 | 150.45 | 149.58 | 150.12 | 149.10 | 149.91 | 149.66 | 150.15

Min 149.18 [ 149.45 [ 149.34 | 150.33 | 149.52 | 150.06 | 149.01 [ 149.87 | 149.49 | 150.04
Average [149.29 |149.54 | 149.41 | 150.39 | 149.56 |150.09 (149.06 | 149.89 | 149.60 | 150.11
TN101{TN102{ TN103| TN104 | TN105 [TN106
Max 149.71| 149.73 | 150.63 | 148.58 | 149.83 | 149.13

Min 149.59] 149.66 | 150.53 | 148.46 | 149.79 | 149.07
Average (149.65 (149.70 | 150.59 | 149.75 | 149.17 |149.10

Approved By

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. T250579 Page 5 of
Calibration Report
Measurement Results
HOT BLOCK Temperature Distribution
Reading (OC )
Setting (C) Stability (iOC ) Uncertainty (ioC )
Min , Max | Average
150.2 150.2,150.3 150.2 0.20 0.82

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 % .

End of Certificate

Approved By. é:

FM-L13 108/30-05-57
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:S S ~
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac=MRA
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7~
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 L

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.: 25CHO537
Page.: 10of3

Equipment : Spectrophotometer
Manufacturer : HACH . d k
Model : DR3900 REVIEW BY ... 4777 a/ ..... oo Moo
Serial No. : 2021559 6 ’ P
ID No. : BKK EN0356 APPROVED BY ...... I.k.".L.J..k ..................

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

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

Used Item

08 October 2025 NEXT CAL DATE.... = .. .. m .

08 October 2025
2510-00420C-11

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

Wet Chemistry Lab 2

(21.91021.9) °C (On-Site)

(62 1to0 65) % (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-08

Uthen Kankawi

Sy

Approved Signatory

9 October 2025

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.




Cert. No.: 25CHO537

Page: 2o0f3
Condition of calibration result
. Reference Standard Material :

Material Serial No. Certificate No. Due date

1. Absorbance Standard set 44487 122584 31 May 2026

2. Wavelength Standard set 36730 118120 15 Jan 2026

3. Wavelength Standard set 36730 118121 15 Jan 2026

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
- Starna Scientific Ltd.
Spectral BandWidth : 5 nm
Scan Speed : - nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (¥nm) k
418.40 418 0.59 2.00
479.88 480 0.59 2.00
513.75 513 0.59 2.00
537.00 536 0.59 2.00
638.00 638 0.59 2.00
747.61 748 0.59 2.00
807.04 807 0.59 2.00




Cert. No. : 25CHO537

Page : 30of3
Calibration Results : without adjustment
Photometric Accuracy
Certified Values Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (*Abs) k
Zero 0.000 0.0028 2.00
0.5750 0.573 0.0028 2.00
420.0
0.7156 0.713 0.0028 2.00
1.0176 1.014 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5598 0.557 0.0028 2.00
440.0
0.7037 0.700 0.0028 2.00
1.0013 0.997 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5222 0.522 0.0028 2.00
465.0
0.6646 0.664 0.0028 2.00
0.9444 0.945 0.0028 2.00
Zero 0.000 0.0028 2.00
2 ) 0.5234 0.523 0.0028 2.00
' 0.7007 0.700 0.0028 2.00
0.9992 0.999 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5573 0.556 0.0028 2.00
590.0
0.7760 0.773 0.0028 2.00
1.1104 1.108 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5648 0.565 0.0028 2.00
635.0
0.7654 0.765 0.0028 2.00
1.0961 1.096 0.0028 2.00
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

- 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-



1;(/,//

\\\(\.rl

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ihg&_ﬂﬂk
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES -~ .
G R
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i e S
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.: 25CH1162
Page.: 10f3
Equipment : pH Meter
Manufact - Hach i
ghasel o REVIEW BY %Mda-/ k ..........
Model : HQ411d
Serial No. : 200100031163 6 ) P
APPROVED BY ”"Uk ;
|D NO. . BKK_EN0342 .................................
Condition As-Received: Used Item
Recelved Date ; 08 October 2025 | \ .1 cap paTE,... 09/10/26
Calibration Date : 09 October 2025

Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

2510-0271DSC-1

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

(25 = 2.5) °C
(50 = 15) %

In - house method :

- CP-CH5 by direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

St

Approved Signatory

10 October 2025

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.




Condition of this calibration result

1. Reference Standard Instrument

Instrument

1) Ref. Standard Thermometer

Serial No.

ID No.

Cert.No.:
Page.:

Cert. No.

4982054

110RC044

251708

25CH1162
2 of 3

Due Date
03 July 2026

- This measurement result is traceable to S| throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials

Buffer Solution
pH 4.007
pH 6.965
pH 10.010

: The measurement results are traceable to S| through CPA chem Ltd.,

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

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
1114384
1066667
1135355

Exp. date
12 June 2027

18 Jan 2026
16 Aug 2026

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

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) (2) k
pH Electrode 4.007 3.996 176.6 0.0046 2.00
S/N.: 252063043080 6.965 6.974 1.1 0.0084 2.00
10.010 9.996 -176.9 0.0070 2.00

Remark

- Can not connect the BNC because the plug does not match with the socket.




Cert.No.: 25CH1162
Page.: 30f3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : PHC281
- Serial No. : 252063043080
Dimension of probe
- Length : 103 mm.
- Diameter : 12 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* e Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
25.0 25.001 25.0 -0.001 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-




Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate
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SARTORILS

\\\\u'n/,,/
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’lh||||\\‘
NSC-TISI-TIS 17025

CALIBRATION 0426

Calibration Certificate No.  25BCIl0265

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Sartorius

MSE224S-100-DU

27405555 | BKK_ENO0003

This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP WI 08.

This certificate relate and apply this equipment
only.

ALS Laboratory Group (Thailand)Co., Ltd.

Phatthanakarn
,Khet Suan Luang,Bangkok 10250

265054

REVIEW BY . 477, 0’6(/ k ..............
104 Phatthanakarn 40,Phattanakarn Rd.,Khwaeng

17 Jul 2025

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date of issue 17 Jul 2025

Onss

Mr. Chonchai Inthana

Approval of the Calibration Certificate

Person in charge

Chonchai Inthana

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok

Version 6.6

Page 114



Calibration certificate No.: 25BC10265

Calibration Certificate

Calibration object

Single range instrument

Model MSE224S-100-DU
Serial Number 27405555

QM Ident. no | Inventory no. BKK_ENO0003 | ---
Maximum capacity (Max. load) 220.0000 g
Measured up to 220.0000 g
Scale interval 0.0001 g

Place of calibration

Address According to page 1
Department | Cost center ENVI Department | ---
Building | Floor --- | 1st Floor.

Room Laboratory Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure

EURAMET Calibration Guide No. 18, Version 4.0 (11/2015) - Guidelines on the Calibration of Non-Automatic Weighing
Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer Testo 174(Traceable to Si unit through ENTECH) 11 Nov 2025
Test weight set OIML R111 E2 Certificate N0.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.6 Page 2|4



Calibration certificate No.: 25BC10265

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 17 Jul 2025

Temperature at place of calibration | Temp. diff.

. 225°C|0.7K
Tweights - Tplace
Measuring conditions The installation site is suitable. The device is level. Balance was loaded up
to Max before test.
Comments Humidity 58.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
10g9g 200 g Center 100.0000 g

1 10.0000 g 200.0000 g Front left 100.0001 g

2 10.0000 g 199.9999 g Back left 100.0000 g

3 10.0000 g 200.0000 g Back right 100.0001 g

4 10.0000 g 200.0000 g Front right 100.0001 g

5 10.0001 g 199.9999 g Maximum deviation from centric loading indication

6 10.0000 g 200.0000 g |Alecc| max = 0.0001 g

7 10.0000 g 200.0000 g

8 10.0001 g 200.0000 g

9 10.0000 g 200.0000 g

10 10.0000 g 199.9999 g

s =0.00004 g s =0.00005 g

Error of indication

Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L 1 E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00012 g 1.2%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
2.0000 g 2.0000 g 0.0000 g 2.00 0.00013 g 0.0065 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00068 %
50.0000 g 50.0000 g 0.0000 g 2.00 0.00015 g 0.00029 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0001 g 0.0001 g 2.00 0.00032 g 0.00015 %
Maximum error of indication |[Elmax = 0.0001 g

Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.

Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

End of calibration certificate

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.6 Page 3|4



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 1-10°%K

Uncertainty of the weighing result Ug|(W) Uqgi(W) =0.00013g +4.19-10°- R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugi(W)rel

1% 2.2000 g 0.00014 g 0.0063 %

25% 55.0000 g 0.00036 g 0.00066 %

50 % 110.0000 g 0.00059 g 0.00054 %

75 % 165.0000 g 0.00082 g 0.00050 %

100 % 220.0000 g 0.0011g 0.00048 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor
10

1000 ]

100

%l
0.1]

/
o E ==

0,001

0.0001

1E-05 0.0001 0001 0.01 01 1 10 100

Displayed example

Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0380 g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.6 Page 4|4



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

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

NSC-TISI-TIS17025

Certificate of Calibration  cert.No.: 25Tm528

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim
(/) Suwit Imjai

Issue Date :

Page: 10of 3

Water Bath :

REVIEW BY . Y7 dQ/ . k ...........
Memmert
WNE 29 APPROVED BY.&S'{HJ.U.IK...? ..............
L622.0282

NEXT CAL DATE....... 09/ 10/26 ..........
BKK_ENO0439

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

Organic Preparation Lab

08 October 2025
09 October 2025
(26+10)°C
(50+£30) %
(220+22)V

Kunchit Promprat

Approved Signatory

28 October 2025

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.




Equipment : Water Bath Cert. No.: 25TM528
Condition As-Received : Used Item Page: 20of 3
Reference : 2510-00420C-13

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 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 Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY58041391 25LM20 TPA 08 Feb 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This measurement result is traceable to the International System of Unit maintained through :

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

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(°C) ( %R.H.) ( Volt )
Beginning of Calibration 24 63 224
Finished of Calibration 24 58 224
Position : RS
ID No.:
1 70RC143
1 5(ref) 2 2 70RC144
4 3 . 3 70RC145
4 70RC146
5(ref.) 70RC147

Front



Equipment : Water Bath Cert. No.: 25TM528
Condition As-Received : Used ltem Page: 30of 3
Reference : 2510-00420C-13
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibliati — UU_C* UU(_I* Average* Standa_rfi Reading ( °C ) Uncertainty
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5 (ref.) (£°C)
85.0 85.0 85.0 84.863 84.748 84.869 84.990 84.966 0.21
CaIIbI:atlon Uniformity | Stability gaveraye
point Factor
(°C) (°C) (£°C) k
85.0 0.33 0.12 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.
One-half of the greatest maximum difference of measured temperature at any one probe.

Stability :

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-




SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISITIS 17025
CALIBRATION 0244
Bangkok Tel: +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.coth  E-Mail : calibrate @scg.co.th

Certificate No. T251’285

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 3

Certificate of

Chamber ( Oven )
Y | t -
cmmer REVIEW BY ... AWM dﬁ/k ,,,,,,,
UF110 .
approveD Y Oiikk. P
B423.1549 a1
NEXT CAL. DATE Ob\’\ol&h ......

: BKK_EN0425

T4671AS

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

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

Oven Room

1 October 2025

Sujjar N akpakred ( Site Calibration Manager )

M Boonchai Suriyawong (Site Calibration Manager)
10 0CT 207

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-TL06 102/27-03-68



SCI ECO Services Company Limited

. . . NSC-TISI-TIS 17025
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 CALIBRATION 0244

Certificate No. T251785 Page 2 of 3
alloration

Equipment : Chamber ( Oven )

Date of Calibration : 6 October 2025

Environment : Temperature : 24.4-25.8 °C

Line Voltage : 220.5-225.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1.

This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one
resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) 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 .

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 23-(CH1-10) T250314 6 April 2026
DATA LOGGER 34970A T195 T250314 6 April 2026

. This certificate is traceable to :

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

. Condition of calibrated item : good

Equipment Description :
Time Constant 2 Hour 14  Minute At 104

104 °C

Fresh Air Damper Open Min |:| Medium I:____] Max

D Close

[ ]Not Available

o)

. Adjustment :

() without adjustment ( X ) after adjustment

Py

Approved By

FM-TLO7 102/27-03-68




nier
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T251785 Page 3 of 3

23-CHS8
Fy
23-CH5 23-CHé .
4+——— Chamber Edge
23-CH9
o
H
23-CH3 H2 23-CH4
[? o
23-0W 23-CH2
r
- ria S C
WiZ “Dp y «r D
3 oot “b
< 3
o4 -
W
Remark : Internal Dimensions of Chamber : W (Width) = 56 cm. , H (Height) = 48 cm. and D (Depth) = 40 cm.
Size of Installed Standard sensor number 23-CH1 to number 23-CH8 : a =5 cm. ,b=5cm.and ¢c=5cm.
Size of Installed Standard sensor number 23-CH9 : W/2 = 56 cm./2 ,H/I2 =48 cm./2 and D/2 = 40cm./2
Measurement Results
Average Standard Reading at each position (°C)
Calibration Point 23-CH1 23-CH2 23-CH3 23-CH4 23-CH5 23-CH6 23-CH7 23-CH8 23-CH9
104 104.13 103.54 103.92 104.37 104.40 104,51 104.18 103.86 103.80
180 180.05 179.82 179.64 179.52 181.20 180.29 180.19 179.35 179.89
Chamber ( Oven) Temperature Distribution
Reading {°C) Coverage
Setting °C Average (°C) Stability (+ °C) Uniformity (°C) Uncertainty (£ °C)
Min , Max Average Factor k

104.0 - 104.0 104.08 0.28 0.87 0.45 2.00
180.0 180.0, 180.1 180.0 179.99 0.37 1.49 0.61 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 k which for a t-distribution, providing

a level of confidence of approximately 95 % .

End of Certificate.

Approved By.

FM-TLO07 102/27-03-68



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
7 139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL:

(66)0-2116-3860-1 FAX: (66)0-2116-7140
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AC-1961

Page 1/3.

Customer
Name

Address

Certificate of Calibration

. ALS Laboratory Group Thailand Co., Ltd.

Bangkok 10250

Unit Under Calibration Details

Measurement Item
Manufacturer
Model

Serial Number

ID

Location of Calibration

: Air Flow Meter
: Mesalabs

: Defender 510-M
: 151114

: BKK_FS0614

: LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date
Calibration Date

Calibration Procedure

: 23°CE3°C

: 55 %RH £ 20 %RH
: 1013 hPa = 10 hPa
: 30 August 2024

. 9 September 2024

¢ 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang,

Sensor Serial Number :

Instrument Status

Accuracy

Sensor Model :

Certificate No : 24-AFM-179

Request No : Req-2024-1987

: 1% of Reading

: Used

REVIEWBY" acosicssiineisseinnisnismninis

NEXT CAL. DATE ....cccouuneee

Donallorr P

alalgs

. In-house method CP-AFM-01 by Comparisoﬁ technique with Standard Primary Flow Calibrator

Reference Standard

Due Calibration

Model Serial Number Traceble
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 6 August 2025
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 2 August 2025
Temperature meter GT 11 08000057 Qreborn 1 March 2025
Pressure meter CPG2400 41000KDU/651882 TPA 9 November 2024

Traceability :

This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

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

approximately 95 %.

Calibration By :

Vi

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

Issue Date :

N Zoy

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

9 September 2024

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB il

g
INNOWVATIVE | M
INmTRUMEMNT GO LT
ANSI National Accreditation Board

I

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO.
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND = UAEM AT AN BYRH IR 40T - /—/:\\ ¥ ACCREDITED
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TE] - - -5860-1 FAX: 29 =7 il CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 ih St LAn
Page 2/3.

Certificate No : 24-AFM-179

Request No : Req-2024-1987

Result of Calibration : Without Adjustment

Temperature Pressure STD uucC Error Uncertainty MPE
Result

ge) (kPa) (ce/min) (cc/min) (cc/min) (cc/min) | (ce/min)

24.70 100.95 100 100.41 0.4 2.8 1.0 N/A
24.90 100.90 502 500.47 =15 70| 5.0 N/A
24.90 100.97 1003 1001.3 = 14 10.0 N/A
25.00 100.92 2014 2009.9 -4 29 20.1 N/A
25.20 101.03 3043 3058.3 15 44 304 N/A
25.30 101.10 4043 4005.1 -38 57 40.4 N/A
25.50 U8R B 5052 5003.9 -48 74 50.5 N/A

Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperature condition

- Flow Rate was corrected for non-standard operating condition by using equation :

Qmeas . Qref X

Pret Threas

ref Tres
where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature
Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited
MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

N/A = Not Aavailable, Customer does not require a statement of conformity.

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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Page 3/3.

Certificate No : 24-AFM-179

Request No : Req-2024-1987

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019; Guidelines

on the Reporting of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.
Pass = The measurement result was within the limit. However. a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit.

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

I _l_ = Upper limit
Measured value Fail'
P 1
95% expanded uncertainty { R
P -
"""""""""""""" B e oo - Nomiinal
Lower limit

End of Certificate

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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(66)0-2116-5800-1 FAX: (66)0-2116-T140
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CALIBRATION LABORATORY
AC-2961

Page 1/3.

Customer
Name

Address

Certificate of Calibration

: ALS Laboratory Group Thailand Co., Ltd.

Bangkok 10250

Unit Under Calibration Details

Measurement Item
Manufacturer
Model

Serial Number

1D

Location of Calibration

. Air Flow Meter
. Bios

: Defender 510-L
1 130026

: BKK_FS0619

: LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date
Calibration Date

Calibration Procedure

g 28 el

: 55 %RH + 20 %RH
: 1013 hPa =10 hPa
: 22 August 2024

: 9 September 2024

104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang,

Sensor Serial Number :

Instrument Status :

Accuracy :

Certificate No : 24-AFM-177

Request No : Req-2024-1862

1% of Reading

Sensor Model : -

Used

REV!EW BY .

'\JEXT CAL. DATE

):
0
)
Py
o
<
m
=5
o
-<

. In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Due Calibration

Reference Standard Model Serial Number Traceble
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 6 August 2025
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 2 August 2025
Temperature meter 2l 08000057 Qreborn 1 March 2025
Pressure meter CPG2400 41000KDU/651882 TPA 9 November 2024

Traceability :

This Certificate is traceable to SI Unit through Sensidyne A2ZLA Accreditation No. 3943.01

Note :

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

approximately 95 %.

Calibration By :

v

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

Issue Date :

N ?F/tj
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

9 September 2024

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND SRR R A M ar R

TEL: 166)0-2116-5860-1 FAX: (66)0-2116-7140 TS CALIBRATION LABORATORY
Page 2/3.
Certificate No : 24-AFM-177
Request No : Req-2024-1862
Result of Calibration : Without Adjustment
Temperature Pressure STD uucC Error Uncertainty MPE
Result

‘o (kPa) (ce/min) (ce/min) (ce/min) (cc/min) (ee/min)
24.70 100.92 20 20.192 0.2 1.3 0.2 N/A
24.70 100.90 100 99.923 -0.1 2.8 1.0 N/A
24.70 100.94 201 200.7 0.3 5.6 210 N/A
24.70 100.97 298 300.1 2.1 8.4 3.0 N/A
24.70 100.99 403 399.1 -4 11 4.0 N/A
24.80 101.05 482 477.6 -4.4 6.9 4.8 N/A

Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperature condition

- Flow Rate was corrected for non-standard operating condition by using equation :

Qmeas = Qref X

where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature

Pres Tinea:
e
Pres Thret

Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited
MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

N/A = Not Aavailable, Customer does not require a statement of conformity.

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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Page 3/3.

Certificate No : 24-AFM-177

Request No : Req-2024-1862

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019: Guidelines

on the Reporting of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.
Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit.

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

I J_ == Upper limit
Measured value Fail’
1
95% expanded uncertainty { o
“““““““““““““ e merr e mnsanannzsesansarn.  Wippfipta]
Lower limit

End of Certificate

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24



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

T +66 2 760 3000 F +66 2 760 3197

Certificate of Calibration

Certificate No. C-010925-SGK_FS0153

Air Sampling Pump Detail

Equipment name : Personal Air Sampling Pump Equiment ID : SGK_FS0153
Brand : Gilian Serial No. : 20170810061
Model/Type . GilAir Plus Calibration Date : 01-Sep-25
Next calibration date : 01-Dec-25
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0619
Brand . MesalLabs Serial No. : 130026
Model/Type . Defender 510-L Calibration Date . 9-Sep-24
Due Date : 9-Sep-25
Reference Standard High Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0614
Brand . MesalLabs Serial No. 0151114
Model/Type : Defender 510-M Calibration Date . 9-Sep-24
Due Date : 9-Sep-25
Calibration Data
PAer::?eptltiirrI\g Reference ::tcc:mlj::;w Reading Avg.. %Error Acceptabk.e range Evaluatio.n
(cc/min) , | 5 | 3 (cc/min) | acceptance (cc/min) (Pass/ Fail)
Low Flow
20 19.7 19.9 19.6 19.7 5% 19 - 21 Passed
50 49.8 48.9 49.3 49.3 5% 48 - 53 Passed
100 99.8 99.7 99.9 99.8 5% 95 - 105 Passed
200 200.2 201.3 200.6 200.7 5% 190 - 210 Passed
High Flow
500 500.9 502.1 499.2 500.7 3% 485 - 515 Passed
1000 1000.9 1001.3 1001.2 1001.1 3% 970 - 1030 Passed
2000 2000.6 1999.4 1996.5 1998.8 3% 1940 - 2060 Passed
2500 2500.7 2501.6 2499.2 2500.5 3% 2425 - 2575 Passed

END OF REPORT

( Mr. Apiwat Chanta )
SGK Field Services Scientist (2)

Calibrated By: Approved By:

(' Mr. Supot Salamteh )

Field Services Section Head

Issue date : 02-Sep-25

Pagelog1l F06-115 Rev.2 Issue date 27/01/25



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

T +66 2 760 3000 F +66 2 760 3197

Certificate of Calibration

Certificate No. C-010925-SGK_FS0155

Air Sampling Pump Detail

Equipment name : Personal Air Sampling Pump Equiment ID : SGK_FS0155
Brand . Gilian Serial No. : 20170810063
Model/Type . GilAir Plus Calibration Date : 01-Sep-25

Next calibration date : 01-Dec-25

Reference Standard Low Flow Meter

Equipment name : Air Flow Meter Equiment ID : BKK_FS0619

Brand . MesalLabs Serial No. : 130026

Model/Type . Defender 510-L Calibration Date . 9-Sep-24
Due Date : 9-Sep-25

Reference Standard High Flow Meter

Equipment name : Air Flow Meter Equiment ID : BKK_FS0614

Brand . MesalLabs Serial No. 0151114

Model/Type : Defender 510-M Calibration Date . 9-Sep-24
Due Date : 9-Sep-25

Calibration Data

PAer::?eptltiirrI\g Reference ::tcc:mlj::;w Reading Avg.. %Error Acceptabk.e range Evaluatio.n
(cc/min) , | 5 | 3 (cc/min) | acceptance (cc/min) (Pass/ Fail)
Low Flow
20 19.9 19.4 20.2 19.8 5% 19 - 21 Passed
50 495 49.9 50.1 49.8 5% 48 - 53 Passed
100 97.4 96.2 97.0 96.9 5% 95 - 105 Passed
200 199.3 198.5 2001 199.3 5% 190 - 210 Passed
High Flow
500 505.4 503.2 502.6 503.7 3% 485 - 515 Passed
1000 1005.6 1004.3 1006.2 1005.4 3% 970 - 1030 Passed
2000 1998.3 2000.1 2002.1 2000.2 3% 1940 - 2060 Passed
2500 2496.7 2502.3 2501.3 2500.1 3% 2425 - 2575 Passed

------------- END OF REPORT SO

A St S
Calibrated By: Approved By: -

( Mr. Apiwat Chanta ) (' Mr. Supot Salamteh )
SGK Field Services Scientist (2) Field Services Section Head
Issue date : 02-Sep-25

Pagelog1l F06-115 Rev.2 Issue date 27/01/25



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

T +66 2 760 3000 F +66 2 760 3197

Certificate of Calibration

Certificate No. C-010925-SGK_FS0156

Air Sampling Pump Detail

Equipment name : Personal Air Sampling Pump Equiment ID : SGK_FS0156
Brand : Gilian Serial No. : 20190710133
Model/Type . GilAir Plus Calibration Date : 01-Sep-25
Next calibration date : 01-Dec-25
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0619
Brand . MesalLabs Serial No. : 130026
Model/Type . Defender 510-L Calibration Date . 9-Sep-24
Due Date : 9-Sep-25
Reference Standard High Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0614
Brand . MesalLabs Serial No. 0151114
Model/Type : Defender 510-M Calibration Date . 9-Sep-24
Due Date : 9-Sep-25
Calibration Data
PAer::?eptltiirrI\g Reference ::tcc:mlj::;w Reading Avg.. %Error Acceptabk.e range Evaluatio.n
(cc/min) , | 5 | 3 (cc/min) | acceptance (cc/min) (Pass/ Fail)
Low Flow
20 20.0 20.1 20.2 20.1 5% 19 - 21 Passed
50 50.3 50.4 50.1 50.3 5% 48 - 53 Passed
100 100.3 98.2 99.4 99.3 5% 95 - 105 Passed
200 200.3 201.4 200.1 200.6 5% 190 - 210 Passed
High Flow
500 505.4 499.9 500.4 501.9 3% 485 - 515 Passed
1000 999.6 1001.2 1003.5 1001.4 3% 970 - 1030 Passed
2000 1998.3 2000.1 2002.1 2000.2 3% 1940 - 2060 Passed
2500 2500.3 2502.3 2501.3 2501.3 3% 2425 - 2575 Passed

END OF REPORT

( Mr. Apiwat Chanta )
SGK Field Services Scientist (2)

Calibrated By: Approved By:

(' Mr. Supot Salamteh )

Field Services Section Head

Issue date : 02-Sep-25

Pagelog1l F06-115 Rev.2 Issue date 27/01/25



NAC TEST REPORT

JIRANATEE ASSOCIATES COLLITD

CUSTOMER NAME : ALS Laboratory Group (Thailand) Co., Ltd. [U3tm tausaiad wavesmas nfu (Usuwrlne) 9100
EQRIPMENT NAME : THC Analyzer
MANUFACTURER : HORIBA MODEL : APHA-370 [SERIAL NO 1 WKION9M
STANDARD GAS CONCENTRATION (PPM) (CH4) : 506.1 PPM CYLINDER NO : CCT734373
CYLINDER PRESSURE (pslg) : 1,600 PSI CERTIFIED DATE 1 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE 1 12/05/2028
TEST RESULTS
BTN TEST RESULTS
IDEAL |ACTUAL CH4] ERROR CH4 |eerror cHa| ACTUAL THC|ERROR THC|%ERROR THC
ZERO 0.00 0.00 0.00 - 0.00 0.00 -
1 10.00 9.81 -0.19 -1.90 995 -0.05 -0.50
2 20.00 19.60 -0.40 -2.00 19.58 -0.42 -2.10
3 30.00 30.03 0.03 0.10 29.91 -0.09 -0.30
4 40.00 40.00 0.00 0.00 40.00 0.00 0.00
AVERAGE (%) -0.95 -0.73
i PPM
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APPROY

NEXT CAL DATE 1 8/06/26
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NAC CHECK LIST

CUSTOMER NAME  : ALS Laboratory Group (Thailand) Co,, Ltd. [U3dn eueaied uauesmas nju (Usznelne) 1ia)

EQUIPMENT NAME  : THC Analyzer

MANUFACTURER : HORIBA MODEL : APHA-370 SERIAL NO. : WKJON9M

TEST VALUES

NO. | THC Analyzer ( APHA - 370 ) UNIT BEFORE AFTER
1 |Signal ( CH4 ) my 1.10 27.50
2 |Signal (THC) mV 0.00 31.60
3 |betector Temp °C , Standard Value : Ambient temp+{5°Cto15°C) 30.40 48.10

Pressure kPa , Standard Value : (Ambient/1013x100-20)+4kPa 81.20 81.00
4 |Ambient kPa current atmospheric pressure 101.70 101.60
s |Butiiie °C , Standard Value : 390 °C to 430 °C 30.30 418.70
kPa , Normal value : 8 kPa to 25 kPa 7.20 7.20

6 |[NMHC °C , Standard Value : 230 °C to 260 °C 30.10 24420
7 |DC24V V , Standard Value : 24 V + 0.5V 24.90 24.90
8 [DC5V V , Standard Value : 5V £ 0.5V 4.90 4.90
9 |Bypass (Optional) L/min, Normal value : 0.9 L/min + 0.3 L/min - -
10 |Over Flow (Optional) L/min, Standard Value : 0.8 L/min or More = 5
11 |CH4 Sarmnping Reading PPM 1.35 1.95
12 |NMHC Samping Reading PPM 0.32 0.10
13 |THC Samping Reading PPM 1.64 2.05
14 |Zero Gas CH4/THC PPM -0.71/-0.88 0.0/0.0
15 |Span Gas PPM 41.71/41.89 40.0/40.0
G |Gas HZ ... Lorrises 20 PSI 20 20

Remark : Reference EX-EN-017-56 , Ambient HC Monitor APHA-370 Operetion Manual Page #81
Remark : { Ambeint temperature = 5°C to 40°C )
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© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

Certificate of System Qualification
GC-0Q + GCMS-0Q

System ID: RYG_ENO0136
Organization Name: ALS Laboratory Group (Thailand) Co.Ltd.
Organization Location: 616/10, Moo 5, Tambol Mae Nam Khu, Pluak Daeng, Rayong,21140, Thailand
reviewsy . Oonbichalh, |
Date: July 4, 2025 10:49:05 AM
EQP Name: AgilentRecommended , AgilentRecommended APPROVEDBY ..&75. ...
0 \1
EQP Revision: GC.02.54, GCMS.02.54 NEXT CAL. DATE %\\1
Overall Qualification Status: Pass

CDS Logon Verification - GC

Logon: ‘chonticha.khunkaew

Overall CDS Logon Verification - GC Test Status

Pass

System Inspection and Basic Safety and Operation

Name: 7890

Setpoint Status: Pass

Overall System Inspection and Basic Safety and Operation Test Status

‘Pass

Inlet Pressure Accuracy

Name: 7890
Front SSL

Setpoint Status: Pass

Setpoint Actual
Inlet Pressure: 25.0 psi 249 psi
Accuracy: 0.1 psi
Agilent Recommended: <= 12
Date: July 4, 2025 10:49:05 AM
System ID: RYG_ENO0136
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© 2024 by Agilent Technologies

Overall Inlet Pressure Accuracy Test Status

Pass

Agilent CrossLab Compliance Services

GC Oven Temperature Accuracy

Name:

Setpoint Status:

Zone:

Temperature:

Accuracy:

Agilent Recommended:

Setpoint Status:

Zone:

Temperature:

Accuracy:

Agilent Recommended:

7890
Pass
Oven
Setpoint/Actual
230.0 231 °C
1.0 °C
>= 1.0 % setpoint in K
<= 1.0 % setpoint in K
Pass
Oven
Setpoint/Actual
100.0 less  |c
-0.2 6
>= {-1.0 % setpoint in K
<= 1.0 % setpoint in K

Overall GC Oven Temperature Accuracy Test Status

Pass

( 50 o
( 50 'c )
( |-37 c )
(137 e}

GC Oven Temperature Stability

Name:

Setpoint Status:

Temperature:

Stability:

Agilent Recommended:

7880

Pass
Setpoint/Average
1000  |99.81667 |°C
0.1 _
i0.

5

]

{

e,
i°C

S——

i

" i

=

Overall GC Oven Temperature Stability Test Status

Pass
Date: July 4, 2025 10:49:05 AM
System ID: RYG_ENO0136
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© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

Log Amp

Tested Combination1 Front SSL / External sSQ
Name: 5977B

Setpoint Status: Pass

Overall Log Amp Test Status

Pass

RFPA

Tested Combination1 Front SSL / External SQ

Name: 5977B

Setpoint Status: Pass

Amu: 1050 m/z Drift After Five Minutes: RFPA Voltage:
7 mV 503 mV

Agilent Recommended: >= 100 and <= 100 | <= 1100

Overall RFPA Test Status

Pass

Tune El

Tested Combination1 Front SSL / External sQ

Name: 59778

Setpoint Status: Pass

Filament: 1 - E

Setpoint Status: Pass

Filament: 2

Overall Tune El Test Status

Pass

Scouting Run

Date: July 4, 2025 10:49:05 AM
System ID: RYG_EN0136
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© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

Tested Combination1 Front SSL | External sQ

Manual Injection

Name: Not applicable

Source: El - Extractor

Setpoint Status: Completed

Injection Volume on Column: [1.0 uL

Overall Scouting Run Status

Completed

Signal to Noise EIl

Tested Combination1 Front SSL / External SQ
Name: 59778

Source: irEI - Extractor Filament: 1

Setpoint Status: Pass

Signal to Noise: 1862

Agilent Recommended: >= 1200

Source: El - Extractor Filament:

Setpoint Status: Pass

Signal to Noise: 1542

Agilent Recommended: >= 1200

Overall Signal to Noise El Test Status

Pass
Date: July 4, 2025 10:49:05 AM
System ID: RYG_ENO0136
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© 2024 by Agilent Technologies

Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name
Flow Data Input
Temperature Data Input

Tested Combination1

Injection Technique
Inlet
Detector

LTM included?

RYG_ENO0136
Agilent Technologies
7890

Manual Data

Manual Data or Other Data Logging

Manual injection
Front
External

No

Agilent CrossLab Compliance Services

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G3442B
Serial Number CN16463238
Firmware Revision B.02.04.3
Component ID/Asset No. 081117000236
Oven Type Standard

Date: July 4, 2025 10:49:05 AM

System ID: RYG_EN0136
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© 2024 by Agilent Technologies
Inlet 1

Manufacturer

Name

Type

Location

Carrier Gas

Control Type

Purged Inlet

Detector 1

Manufacturer
Name

Type
Location

Mass Spectrometer 1

Manufacturer

Type

Name

Model Number

Serial Number

Firmware Revision

High Vacuum System
Scouting Run Standard
Component ID/Asset No.

MS El Source 1

Manufacturer
Source Type

Number of filaments

Agilent Technologies
7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agilent Technologies
sQ

59778

G7077B
US1701M008

5977 6.00.34

Turbo Pump

OFN Std

081117000236

Agilent Technologies
El - Extractor

2

Agilent Crossl.ab Compliance Services

Date: July 4, 2025 10:49:05 AM
System ID: RYG_ENO0136
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© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

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: Eaknarin Puangsopa

Logged On User Name: eaknarin_puangsopa@agilent.com

Signature Creation Date: July 4, 2025

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

ACE Self Qualification Status

The installed version of ACE used to deliver this service passed qualification; the results conform with expected values. The self

qualification summary report is available in the session folder location SDS\ClearStore\AceSelfQualification.

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 material.

Date: July 4, 2025 10:49:05 AM
System ID: RYG_ENO0136
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© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa System Id: RYG_EN0136
Report Generated by Hostname: AG-5CG22143KR Print Date: July 4, 2025 10:49:07 AM

ALS_OQ_RYG_EN0136_2025 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
July 3, 2025 12:07:42 PM  Audit SessionCreated  Session Host Name:

AG-5CG22143KR, Drive
Serial Number: 2A984E77

July 3, 2025 12:07:42 PM  start Configuration Session None

July 3, 2025 12:07:42 PM  Audit Entitiement Licensing User is FieldEngineer and
does not require an unlock

code

July 3, 2025 12:08:37 PM  Audit EqgpLoaded Session EQP details for primary
technique [Gc] -
File path:
[ProtocolPacks/Ge/Configurat
ions/02.54/Gc¢,02.54.eqp),
EQP File Name:
(Gc.02.54.eqp], EQP Name:
{AgilentRecommended],Proto
col Revision :[Gc.02.54]
EQP details for hyphenated
technigue [GcMs] -
File path:
[ProtocolPacks/GcMs/Config
urations/02.54/GcMs.02.54.e
qp]. EQP File Name:
[GcMs.02.54.eqp], EQP
Name:
[AgilentRecommended)

July 3, 2025 12:08:41 PM  End Configuration Session None
July 3, 2025 12:08:47 PM  start Qualification Session oQ
July 3, 2025 12:08:48 PM  start Execution CDS Logon Verification - GC - None

7890: - Qualitative test

July 3, 2025 12:12:14 PM End Execution CDS Logon Verification - GC - Run Count : 1
7890: - Qualitative test

Page1/6

Date: July 4, 2025 10:49:05 AM
System ID: RYG_EN0136
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© 2024 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa

Report Generated by Hostname: AG-5CG22143KR

ALS_OQ_RYG_ENO0136_2025 Transaction log :

Print Date: July 4, 2025 10:49:07 AM

System Id: RYG_EN0136

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Information

July 3, 2025 12:12:17 PM  start

July 3, 2025 12:12:35PM  End

July 3, 2025 12:12:38 PM  start

July 3, 2025 12:17:02PM  End

July 3, 2025 12:17:04 PM  start

July 3, 2025 12:21:01 PM  Audit

July 3, 2025 12:21:03 PM  End

July 3, 2025 12:21:06 PM  start

July 3, 2025 12:21:22 PM  start

Execution

Execution

Execution

Execution

Execution

Data

Execution

Execution

Execution

System Inspection and Basic
Safely and Operation - 7890: -
Qualitative Test - No setpoints
associated

System Inspection and Basic
Safely and Operation - 7890: -
Qualitative Test - No setpoints

associated

Inlet Pressure Accuracy - Front
SSL: - Pressure Controlled Inlet
-8:25.0 psi-L: <=1.2psi

Inlet Pressure Accuracy - Front
SSL: - Pressure Controlled Inlet
-S:25.0psi-L; <=1.2psi

GC Oven Temperature
Accuracy - 7890: - Temperature
:QOven-8S:230.0°C-L:>=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890: - Temperature
:Oven - 8:230.0°C-L:>=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890: - Temperature
:Oven - S:230.0°C-L:>=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890: - Temperature
:Oven-S:100.0°C-L:>=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890: - Temperature
:Oven -S:100.0°C-L:>=-1.0
AND <= 1.0 % selpoint in K

Page2/6

None

Run Count : 1

None

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

None

Date:
System ID:

July 4, 2025 10:49:05 AM
RYG_ENO0136
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© 2024 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa
Report Generated by Hostname: AG-5CG22143KR

ALS_OQ_RYG_ENO0136_2025 Transaction log :

System Id: RYG_EN0136

Print Date: July 4, 2025 10:49:07 AM

Time

Transaction
State

Activity
Performed

Type of Transaction

Optional Information

July 3, 2025 12:25:15 PM

July 3, 2025 12:25:17 PM

July 3, 2025 12:25:18 PM

July 3, 2025 12:51:12 PM

July 3, 2025 12:51:15 PM

July 3, 2025 12:51:24 PM

July 3, 2025 1:40:17 PM

July 3, 2025 1:40:19 PM

July 3, 2025 1:48:10 PM

July 3, 2025 1:48:21 PM

July 3, 2025 2:00:38 PM

Audil

End

start

Audit

End

start

End

start

End

start

End

Data

Execution

Execution

Data

Execution

Execution

Execution

Execution

Execution

Execution

Execution

GC Oven Temperalure
Accuracy - 7890: - Temperature
:Oven - S:100.0°C-L: >=-10
AND <= 1.0 % selpoint in K

GC Oven Temperature
Accuracy - 7890: - Temperature
: Oven - S: 100.0°C - L: >=-1.0
AND <= 1.0 % setpointin K

GC Qven Temperature Stability
- 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C

GC Oven Temperature Stability
- 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C

GC Oven Temperature Stability
- 7890: - Temperature : Oven -
§:100.0°C - L: <= 0.5°C

Log Amp - 59778 SQ: - Source:
El - Extractor

Log Amp - 59778 SQ: - Source:
El - Extractor

RFPA - 5977B SQ: - Source: El
- Extractor

RFPA - 5977B SQ: - Source: E!
- Extractor

Tune El - 59778 SQ: - Source: -
El - Extractor Filament 1
(Qualitative - No setpoints

associated)

Tune E| - 5977B SQ: - Source: -
El - Extraclor Filament 1
{Qualitative - No setpoints
associated)

Page3/6

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

Run Count : 1

None

Run Count : 1

None

Run Count : 1

Date:
System ID:

July 4, 2025 10:49:05 AM

RYG_EN0136
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© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa System Id: RYG_EN0136
Report Generated by Hostname: AG-5CG22143KR Print Date: July 4, 2025 10:49:07 AM

ALS_OQ_RYG_EN0136_2025 Transaction log :

Time Transaction Activity Type of Transaction Optional information
State Performed
July 3, 2025 2:00:41 PM start Execution Tune El - 5977B SQ: - Source: - None

El - Extractor Filament 2
{Qualitative - No setpoints

associated)

July 3, 2025 2:11:24 PM End Execution Tune El - 5977B SQ: - Source: - Run Count : 1
El - Extractor Filament 2
{Qualitative - No setpoints

associated)

July 3, 2025 2:11:34 PM start Execution Scouting Run - Manual None
Injection, Front SSL, SQ: -
Source: - El - Extractor- Part of
GCMS System Preparation

July 3, 2025 2:11:57 PM Audit AceClosed Session None

July 4, 2025 9:11:18 AM Audit AceRestarted Session Host Name:
AG-5CG22143KR, Drive
Serial Number: 2A884E77

July 4, 2025 9:11:22 AM Audit SessionReloaded Session None
July 4, 2025 9:14:30 AM start Qualification Session oQ
July 4, 2025 9:14:30 AM slart Execution Scoutling Run - Manual None

Injection, Front SSL, SQ: -
Source: - Ef - Extractor- Parl of
GCMS System Preparation

July 4, 2025 9:30:11 AM Audit AceRestarted Session Host Name:
AG-5CG22143KR, Drive
Serial Number: 2A984E77

July 4, 2025 9:30:13 AM Audit SessionReloaded Session None
July 4, 2025 9:33:02 AM start Qualification Session oQ
July 4, 2025 9:33:02 AM start Execution Scouting Run - Manual None

Injection, Front SSL, SQ: -
Source: - El - Extractor- Part of
GCMS System Preparation

Page4/6
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© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa System Id: RYG_EN0136
Report Generated by Hostname: AG-5CG22143KR Print Date: July 4, 2025 10:49:07 AM

ALS_OQ_RYG_ENO0136_2025 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
July 4, 2025 10:06:33 AM  Audit Data Scouting Run - Manual Manual Data Entry

Injection, Front SSL, SQ: -
Source: - El - Extractor- Part of
GCMS System Preparation

July 4, 2025 10:06:41 AM  End Execution Scouting Run - Manual Run Count : 1
Injection, Front SSL, SQ: -
Source: - El - Extractor- Part of
GCMS System Preparation

July 4, 2025 10:06:44 AM  start Execution Signal to Noise El - Liquid None
Injeclion, Front SSL, SQ: -
Source: El - Extractor using
Filament 1 - L: >= 1200

July 4, 2025 10:09:12 AM  Audil Data Signal to Noise El - Liquid Manual Data Entry
Injection, Front SSL, 8Q: -
Source: El - Extractor using
Filament 1 - L: >= 1200

July 4, 2025 10:09:20 AM  End Execution Signal to Noise El - Liquid Run Count : 1
Injection, Front SSL, SQ: -
Source: El - Extractor using
Filament 1 - L: >= 1200

July 4, 2025 10:08:25 AM  start Execution Signal to Noise EI - Liquid None
Injection, Front SSL, SQ: -
Source: El - Extractor using
Filament 2 - L: >= 1200

July 4, 2025 10:11:28 AM  Audit Data Signal to Noise EI - Liquid Manuai Data Entry
Injection, Front SSL, SQ: -
Source: El - Extractor using
Filament 2 - L: >= 1200

July 4, 2025 10:11:35 AM  End Execution Signal to Noise El - Liquid Run Count : 1
Injection, Front SSL, SQ: -
Source: E| - Extractor using
Filament 2 - L: >= 1200

July 4, 2025 10:11:38 AM  End Qualification Session oQ
Page5/6
Date: July 4, 2025 10:49:05 AM
System ID: RYG_ENO0136
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© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa System Id: RYG_EN0136
Report Generated by Hostname: AG-5CG22143KR Print Date: July 4, 2025 10:49:07 AM
ALS_OQ_RYG_EN0136_2025 Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
July 4, 2025 10:11:38 AM  start Reporting Session None
July 4, 2025 10:34:26 AM  Audit Reporting Session Report Generaled :
Certificate
July 4, 2025 10:36:02 AM  Audit Reporting Session Report Generated : Report
July 4, 2025 10:39:06 AM  Audit Reporting Session Report Generated :
Certificate
July 4, 2025 10:40:07 AM  Audit Reporting Session Report Generated : Report
July 4, 2025 10:47:04 AM  Audit Reporting Session Report Generated :
Certificate
July 4, 2025 10:47:40 AM  Audit Reporting Session Report Generated : Report
Page6/6
Date: July 4, 2025 10:49:05 AM
System ID: RYG_ENO0136
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Accredited calibration laboratory mmi

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC —TISI-TIS 17025
NSC-TISKTIS 17025 CALIBRATION 0367
CALIBRATION 0367

Jiranatee Associates Co.,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CWS5-032-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT ITEM : Cup anemometer Calibration procedure: )
MANUFACTURER : Novalynx The Cup anemometer was calibrated against
MODEL/TYPE - Sensor: WS-02F Standt_:rd air uefgcnty tru.n'sduce?r rr.mdtzl: 8455-12
. and pitot tube with precision differential pressure
Data logger: 110-WS-25DL-D - -
SERIAL NUMBER . Sensor: WSD-A5791 m_eter modef:. DPM2500 in _an close teszt-sectmn of
Eiffel-type wind tunnel with 900 cm’ cross test
Rt laggers ARTSL section area. The WI-CL-007 based on IEC 61400-
ID NUMBER : SGK_Fs0088 12-1, Wind energy generation systems — Part 12-
CONDITION AS-RECEIVED : Used item 1: Power performance measurements of
CUSTOMER : ALS laboratory group (Thailand) Co,, Ltd. electricity producing wind turbines, March 2017
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, was used as acalibration guideline.
Khet Suan Luang, Bangkok 10250 Thailand.
Traceability:
RECEIVED DATE : 16 Aug 2024 This certificate provides a traceability of .The
MEASUREMENT DATE : 23 Aug 2024 measurement  to r?cognfzed th_e nat{onal
ISSUE DATE : 23 Aug 2024 standards, and to realization of the international

system of units (SI) through the NIMT (Natienal
Metrology Institute of Thailand) via Certificate

ENVIRDSMIENTALCONERTIONS: number: MW-0007-24 and MW-0055-23

Ambient condition in the laboratory are as follow:

Temperature 123.0+3.0 C Uncertainty of Measurement:
Relative Humidity :55.0+15.0 %RH The reported uncertainty of measurement is
Atmospheric Pressure 11010+ 10 hPa based on the standard uncertainty multiplied by o

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the

CALIBRATION CONDITIONS : Wind tunnel cross-section area* 900 cm? expression of uncertainty in measurement’
Wind direction frontal area® 100 cm’
Diameter of mounting pipe® 5 mm : W f)
Blockage ratio of test object* 0111 [ { REVIEWBY .../ Wf’m’ | il

Preconditioning : 24 hours at ambient conditions. APPROVED BY oo
Measurement Condition : The average values during measurement are (23.6) °C, (48.4) %RH and (1005.0) hPa.

I NEXT CAL. DATE . 25 /i /26 '

TABULATION OF RESULTS:

The table on next page give the measured values. % g
Calibrated by: f; Approved signatory: ..

] Mr. Sorawit Thachalad i Mr. Parinya Booncharoen

] Miss littraporn Lertsomphal Calibration Department Manager

[ JIRANATER asstwiairs o
N

Remark:

5 Nozzle cross-section area of the wind tunnel

2 Pro]ecteﬂ cross-section area of the tested object include mounting pipe
* Diameter of mounting pipe

* Ratio to *

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certificate Number

CWSs-032-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s.
The results of calibration and associated measurement uncertainties are reported in the table below.

Ved Temp. wind tunnel Temp. room Viws Error U (k=2)
{m/s) {°c) (°c) (m/s) (m/s) (m/s)
1.047 23.40 23.60 09 -0.1 031
2.008 23.60 23.60 1.8 -0.2 031
2.975 23.24 23.60 28 -0.2 031
4,042 23.26 23.60 38 -0.2 0.31
4.98 #3232 23.60 5.0 0.0 031
5.96 23.38 23.60 6.0 0.0 031
7.03 23.20 23.60 7l 0.1 031
o | 23.22 23.60 8.1 0.1 031
8.98 23.10 23.60 9.1 0.1 0.31
9.96 23.10 23.60 10.1 0.2 031
10.94 23.18 23.60 111 0.2 0.31
12.01 23.10 23.60 12.3 0.3 031
12,93 23.20 2360 13.2 0.3 0.31
14.07 23.10 23.60 143 0.2 0.31
15.00 23.18 23.60 153 03 0.31
15.99 23.12 23.60 163 0.3 0.31

Remark:
* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place

“ Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

%
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JIRANATEE ASSOCIATES CO.,LTD.

liranatee Associates Co., Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600(Thailand)
Tel: +6608680812
Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site; www jiranatee.com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory

ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Wind direction measurement laboratory

Calibration services department.
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o NSC — TISI - TIS 17025

CALIBRATION 0367

Certificate Number

CWD-032-67

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor
: Novalynx
: Sensor: WS-02F
Data logger: 110-WS-25DL-D
: Sensor: WSD-A5791
Data logger: A5791
: SGK_F50088
: Used item
: ALS laboratory group (Thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,

Khet Suan Luang, Bangkok 10250 Thailand.

: 16 Aug 2024

: 23 Aug 2024
123 Aug 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

:23.0+£3.0 i
:55.0+15.0 %RH
: 1010+ 10 hPa

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

: Wind tunnel cross-section area’ 900
Wind direction frontal area® 129
Diameter of mounting pipt':3 -
Blockage ratio of test object” 0.143

: 24 hours at ambient conditions.

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009TS-
DMO04-P3-5-U0 in an close test-section of Eiffel-
type wind tunnel with 900 cm’ ¢ross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Wind energy generation systems.— Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement  to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0036-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

: The average values during measurement are (23.2)°C, (43.7) %RH and (1007.7) hPa.

The table on next page give the measured values.

Calibrated by:
4 Mr. Sorawit Thachalad

[ Miss littraporn Lertsomphol

Remark:

: Nozzle cross-section area of the wind tunnel

{ N ]{ C 1!

™,

N A
i\ \"‘g [\
I JIRANATYEE ASSOCIATES CO LD,

& Projected cross-section area of the tested object include mounting pipe

? Diameter of mounting pipe
A St g
Ratio “to

Approved signatory: ...

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certificate Number

CWD-032-67

Page 2 of 2 Pages

MEASUREMENT RESULTS 5

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45°
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel {usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed D’gy D’ e Error ] {k:zj _

m/s Degree (°) Degree () Degree (°) Dggﬁé (l"lr X
45.000 a2 3 R, "
90.000 88 2 ' 0804
135.000 135 0 : _ .0‘.86

5.04 180.000 182 2 © 0.80
225.000 228 3 ) [ 0.80
270.000 273 3 a 0.80
315.000 318 : 3 w 0.80
360.000 359 -l B 0.80

Remark: 4
* Calibration results only count for the tested circumstances and environmental conditions during which calibration took placé

® Direction of standard

" Direction of Unit Under Calibration

**+End of Certificate of Calibration***
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NAC Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 ;
liranatee Associates Co.,Ltd NSC-TISI-TIS 17025 NSC TIS' T‘S 17025
63/14-15, 67/35-36 CALIBRATION 0367

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, CALIBRATION 0367

Bangkok 10600 (Thailand)
Tel: +6608680812 Pressure measurement laboratory

Mobile: +66863999453 Calibration services department.

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CPR-012-67 Page 1 of 2 Pages
MEASUREMENT ITEM : Digital barometer Calibration procedure:
MANUFACTURER : Novalynx Ti'le. Digital barometer was calibrated against
wooeu/ee e 10w 5 ot presare o oY
Data logger: 110-WS-25DL-D '
SERIAL NUMBER : Sensor: BP-A5791 Traceability:
Data logger: A5791 The measurement results are traceable to
ID NUMBER : SGK_Fs0088 the international system of units (SI) through
CONDITION AS-RECEIVED : Used item the NIMT (National Metrology Institute of
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. Thailand) via Certificate number: MP-0009-24
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang, Uncertainty of Measurement:
Bangkok 10250 Thailand. The reported uncertainty of measurement is
based on the standard uncertainty multiplied
RECEIVED DATE : 16 Aug 2024 by a coverage fO‘CtOJ‘ k=2, Which fO!’ a normal
MEASUREMENT DATE : 23 Aug 2024 distribution corresponds to a coverage
ISSUE DATE : 23 Aug 2024 probability of approximately 95%. The

standard uncertainty has been determined in
accordance with the GUM ‘Evaluation of
measurement data - Guide to the expression
of uncertainty in measurement’

CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:
Instrument Model Serial No. Certificate No. Due Date

Absolute Pressure Transducer CPG2500 4100126P MP-0009-24 27 Dec 2024

1. Calibration effort for calibration sequence C
2. The UUC* was installed in vertical orientation above reference standard instrument and center of UUC* was used as the reference level.
3. Calibration conditions:

4. Condition : [/l Normal [ Abnormal
Pressure transmitting medium : Air
r(20°C, 1 bar) : 1119 kg/m®
Hemp :(55+15) %
tamb . {Bi3) C
Pamb :{1010+10) mbar

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

' i

| )

| NAC i
Calibrated by: | ;i i Approved signatory: ..

& Mr. Sorawit Thachalad JIRANATYEE ASSOCIATES 0O, LTD, Mr. Parinya Booncharoen
[ Miss Jittraporn Lertsomphol Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.

liranatee Associates Co.,Ltd

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Pressure measurement laboratory
Calibration services department.

< i Ry b
Z/@\\? \
mms : ; ) W
NSC - TISI - TIS 17025

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CPR-012-67

MEASUREMENT RESULTS
CALIBRATION IN THE RANGE OF

The results of calibration and associated measurement uncertainties are reported in the table below.

: [ Without adjustment

[ With adjustment

: 950 mbar to 1050 mbar

Page 2 of 2 Pages

STD uuc* Error Uncertainty (k=2)
(mbar) (mbar) (mbar) (mbar)
950.03 951.6 1.6 0.37
970.01 971.3 1.3 0.37
989.96 990.8 0.9 0.39

1010.03 1010.4 0.4 0.37
1030.02 1030.0 0.0 0.40
1050.02 1049.4 -0.6 0.40

Note: UUC* Unit Under Calibration

: To convert the result in report unit to Pa should be multiply by 100

{

——

*End of certificate®
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Accredited calibration laboratory mma
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC - TISI-TIS 17025
NSC-TISI-TIS 17025 CALIBRATION 0367

liranatee Associates Co.,Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CWS-022-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:

MANUFACTURER : Novalynx The Cup anemometer was calibrated against

MODEL/TYPE : Sensor: WS-02F Standard air velocity transducer model: 8455-12
Data logger: 200-W5-25L5 and pitot tube with precision differential pressure

SERIAL NUMBER : Sensor: WSD-A5192 meter model: DPM2500 in an close test-section of

Eiffel-type wind tunnel with 900 c¢m?® cross test

Data logger: A5192 section area. The WI-CL-007 based on IEC 61400-
ID NUMBER : SGK_FS0035 12-1, Wind energy generation systems — Part 12-
CONDITION AS-RECEIVED t Used item 1:  Power performance measurements of
CUSTOMER + ALS laboratory group (Thailand) Co., Ltd. electricity producing wind turbines, March 2017

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, was used asacalibration guideline.
Khet Suan Luang, Bangkok 10250 Thailand.

Traceability:
RECEIVED DATE :27 Jun 2024 This certificate provides o traceability of The
MEASUREMENT DATE . 03 Jul 2024 measurement to recognhized the national
1SSUE DATE - 03 Jul 2024 standards, and to realization of the international

system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate

ENVIRONMENTAL CONDITIONS: number: MW-0007-24 and MW-0055-23

Ambient condition in the laboratory are as follow:

Temperature 123.0£3.0 c Uncertainty of Measurement:
Relative Humidity 155.0+15.0 %RH The reported uncertainty of measurement is
Atmospheric Pressure 11010+ 10 hPa based on the standard uncertainty muitiplied by a

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of liranatee Associates Co., Ltd. of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the

CALIBRATION CONDITIONS : Wind tunnel cross-section area® 900 cm’ expression of m;;certainty ”" s
Wind direction frontal area® 100 cm? e ﬁ R
Diameter of mounting pipe’ - mm REVIEW BY ‘W’?h""‘ p,
Blockage ratio of test object” 0.111 [ i o e i e

i

g

Preconditioning : 24 hours at ambient conditions. f Ritacs <tubid il L
Measurement Condition : The average values during measurement are (24.1) °C, (48.8) %RH and (1005.7) hPa. 5 / /
TABULATION OF RESULTS:

The table on next page give the measured values. %ﬁ

Calibrated by: Approved signatory: ........

(¥ Mr. Sorawit Thachalad E = Mr. Parinya Booncharoen

[J Miss littraporn Lertsomphol : Calibration Department Manager

© NAC

{ JIRANATEE ASSOCIATES CO., LTD.

Remark:

* Nozzle cross-section area of the wind tunnel

2 Projected cross-section area of the tested object include mounting pipe
? Diameter of mounting pipe

* Ratio “to *

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certificate Number

CWS-022-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the:lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s.
The results of calibration and associated measurement uncertainties are reported in the table below.

Vard" Temp. wind tunnel Temp. room Wiac Error U (k=2)
(m/s) (°c) {°c) {m/s) (m/s) {m/s)
1.005 24,10 24.10 0.9 -0.1 0.31
2.008 24.10 24.10 1.8 -0.2 0.31
2.982 24.10 24.10 3.0 0.0 0.31
4.099 24,10 2410 3.9 -0.2 0.31

4.98 24.00 24.10 5.1 0.1 0.31

5.99 24.26 24.10 6.1 0.1 0.31

7.04 23.86 24.10 Vi) 0.2 0.31

7.99 24.06 24.10 8.1 0.1 0.31
9.04 23.62 24,10 9.2 (1}74 0.31
10.00 23.86 24.10 10.2 0.2 0.31
10.99 23.60 24.10 113 03 0.31
1199 23.70 24.10 122 0.2 0.31
1299 23.68 24.10 133 03 0.31
14.03 23.66 24.10 144 0.4 0.31
15.05 23.60 24,10 154 0.4 0.31
15.98 23.70 2410 164 0.4 0.31

Remark:

* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place
*Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

End of Certifica¥e of Calibra?.i'trm* *

- NAC
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NAC

Accredited calibration laboratory

JIRANATEE ASSOCIATES CO,,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Jiranatee Associates Co.,Ltd

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Wind direction measurement laboratory
Calibration services department.

NSC-TISI-TIS 17025
CALIBRATION 0367

Certificate Number

CWD-022-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

: Wind Direction Sensor

: Novalynx

: Sensor: WS-02F
Data logger: 200-W5S-25LB

: Sensor: WSD-A5192
Data logger: A5192

: SGK_F50035

: Used item

: ALS laboratory group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand.

127 Jun 2024
: 03 Jul 2024
: 03 Jul 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

230430 g
¢55.0415.0 %RH
:1010£ 10 hPa

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

: Wind tunnel cross-section area” 900 cm’
Wind direction frontal area® 129 cm’
Diameter of mounting pipe® - mm
Blockage ratio of test object” 0.143 [

: 24 hours at ambient conditions.

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009TS-
DMO04-P3-5-U0 in an close test-section of Eiffel-
type wind tunnel with 900 cm” cross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Wind energy generation systems.— Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0036-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

: The average values during measurement are (23.9)°C, (48.2) %RH and {1008.5) hPa.

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by:
41 Mr. Sorawit Thachalad
[ Miss littraporn Lertsomphol

NAC

JIRANATTE ASSOCIATES CO., LTD

Remark:
! Nozzle cross-section area of the wind tunnel
: Projected cross-section area of the tested object include mounting pipe
* Diameter of mounting pipe
4 Al
Ratio " to

Approved signatory: .........%......|

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY



Certificate Number

CwWD-022-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45°
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed D5 D’ e Error U (k=2)
m/s Degree (°) Degree (°) Degree (°) N Dggile f")‘- .
45.000 42 -3 L 99,0800
90.000 87 3 A 0:80.
135.000 132 -3 % 080
cos 180.000 178 & 0.80
225.000 227 2 0.80
270.000 274 st W © % om0
315.000 319 g + % 0.80
360.000 359 ¥.1 0.80
Remark:

* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place
* Direction of standard

" Direction of Unit Under Calibration

***End of Céi‘tiﬂbaie Qfﬁlihratinn‘**

NAC

JIRANATEE ASSOCIATES CO.,LTD
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Accredited calibration laboratory mmss

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC - TISI - TIS 17025

NSC-TISI-TIS 17025 CALIBRATION 0367

liranatee Associates Co.,Ltd CALIBRATION 0367

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com CWSs-023-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:

MANUFACTURER : Novalynx The Cup c.memon?eter was calibrated against
MODEL/TYPE - Sensor: WS-02F Standt‘wrd air ve.'r:vmty tm_n.sduce.‘r modf:l.' 8455-12
Data logger: 200-WS-25L8 and pitot tube with precision differential pressure
gger: meter model: DPM2500 in an close test-section of

SERIAL NUMBER : Sensor: WSD-A5193 i : R 2
) Eiffel-type wind tunnel with 900 cm’ cross test
Data logger: A5193 section area. The WI-CL-007 based on IEC 61400-
ID NUMBER :SGK-F_SDO-"S 12-1, Wind energy generation systems — Part 12-
CONDITION AS-RECEIVED : Used item 1: Power pe,vformance measurements af
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. electricity producing wind turbines, March 2017

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, was used as a calibration guideline.
Khet Suan Luang, Bangkok 10250 Thailand. ]

Traceability:
RECEIVED DATE : 27 Jun 2024 This certificate provides a traceability of The
MEASUREMENT DATE - 03 Jul 2024 measurement to recognized the national
ISSUE DATE 103 Jul 2024 standards, and to realization of the international

system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate

ENVIRONMENTAL CONDITIONS: number: MW-0007-24 and MW-0055-23

Ambient condition in the laboratory are as follow:

Temperature 123.0£3.0 e Uncertainty of Measurement:
Relative Humidity :55.0+15.0 %RH The reported uncertainty of measurement is
Atmospheric Pressure 11010+ 10 hPa based on the standard uncertainty multiplied by a

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of liranatee Associates Co., Ltd. of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the

CALIBRATION CONDITIONS : Wind tunnel cross-section area’ 900 cm? expression of uncertginty in measurement’
Wind direction frontal area® 100 cm? : % / f
Diameter of mounting pipe® - mm § REVIEW BY: o fafrini s
Blockage ratio of test object’ 0.111 [] i

[
[

Preconditioning : 24 hours at ambient conditions. :
Measurement Condition : The average values during measurement are {23.9) °C, (50.0) %RH and (1005.3) hPa.
TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by: { 7 Approved signatory:
[ Mr. Sorawit Thachalad

Mr. Parinya Booncharoen
[ Miss Jittraporn Lertsomphol Calibration Department Manager

Tt
NJA}L‘ -

JIRANATEE ASSOCIATES CO.,LTD )

Remark:

! Nozzle ¢ross-section area of the wind tunnel

Projected cross-section area of the tested object include mounting pipe
Diameter of mounting pipe

Ratio “to

~

3
4

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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MEASUREMENT RESULTS ’

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s.

The results of calibration and associated measurement uncertainties are reported in the table below.

Certificate Number

CWS-023-67

Vil Temp. wind tunnel Temp. room Vuue Error U (k=2)
(m/s) (°c) (°c) (m/s) (m/s) (m/s)
0.997 24.00 23.85 0.9 -0.1 0.31
2.015 23.70 23.85 1.8 -0.2 0.31
2.990 23.90 23.85 29 -0.1 031
4,100 23,92 23.85 39 -0.2 0.31
4.95 23.80 23.85 5.0 0.0 0.31

5.98 24,00 23.85 6.0 0.0 0.31

7.04 23.62 23.85 71 0.0 031

7.98 24.00 23.85 8.0 0.0 0.31

9.06 23.62 23.85 9.1 0.0 0.31
10.00 24.04 23.85 10.1 0.1 0.31
11.00 23.66 23.85 111 0.1 0.31
12.01 23.90 23.85 122 0.1 0.31
13.01 23.70 23.85 13 0.1 0.31
14.05 23.80 23.85 14.2 0.2 031
15.05 23.70 23.85 15.2 0.1 0.31
16.00 23.76 23.85 16.3 0.3 0.31

Remark:

* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place

" Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated one, Remark: The proportion of the set- up is not true to scale due to imagi
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Jiranatee Associates Co.,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)
Tel: +6608680812
Mobile: +66863995453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com
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MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Wind direction measurement laboratory
Calibration services department.
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NSC-TISI-TIS 17025
CALIBRATION 0367

Certificate Number

CWD-023-67

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor
: Novalynx
: Sensor: WS-02F
Data logger: 200-WS-25LB
: Sensor: WSD-A5193
Data logger: A5193
: SGK_FS0036
: Used item

: ALS laboratory group (Thailand) Co., Ltd.

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

127 Jun 2024
: 03 Jul 2024
: 03 Jul 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:
[ Mr. Sorawit Thachalad

[ Miss littraporn Lertsomphol

Remark:

! Nozzle cross-section area of the wind tunnel

123.0£3.0 j¢
:55.0+£15.0 %RH
11010+ 10 hPa

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

: Wind tunnel cross-section area’ 900 cm’
Wind direction frontal area’ 129 cm’
Diameter of maunting pipe’ - mm
Blockage ratio of test object” 0.143 [-]

: 24 hours at ambient conditions.

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009TS-
DM04-P3-5-U0in an close test-section of Eiffel-
type wind tunnel with-900 cm’ cross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Wind energy generation systems. — Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement 1o recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0036-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

: The average values during measurement are (23.9)°C, (47.2) %RH and (1008.9) hPa.

% Projected cross-section area of the tested object include mounting pipe

? Diameter of mounting pipe
ATy
Ratio " to

Approved signatory: ;;‘;

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY



Certificate Number

CWD-023-67
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MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45°
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed D'y D’ue Error Ufk=2)
m/s Degree (°) Degree (°) Degree (°) Dggﬁée.i‘;]‘ 3
45.000 2 3 L 98,080
90.000 88 -2 ' 0.80.4
135.000 132 -3 W 080
o 180.000 180 0 " 0.80
225.000 227 2 0.80
270.000 273 o € @ % os0
315.000 318 EW 0.80

360.000 359 1 o 0.80

Remark: {
? calibration results only count for the tested circumstances and environmental conditions during which calibration took place :

* Direction of standard

" Direction of Unit Under Calibration

*++End of Certificate of Calibration***






