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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)

Water Lab Lead ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab Lead Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  |Lead Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab  |Cadmium ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab Cadmium Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab Cadmium Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab Mercury Mercury Analyzer BKK_EL0128 6-Dec-23 6-Dec-24 12
Water Lab  [Total Coliform Autoclave BKK_ML0037 17-Jul-23 17-Jan-25 18
Water Lab  [Total Coliform Incubator BKK_ML0010 17-Jul-23 17-Jan-25 18
Water Lab Total Coliform Hot Air Oven BKK_ML0013 23-Apr-24 23-Oct-25 18
Water Lab Fecal Coliform Autoclave BKK_ML0037 17-Jul-23 17-Jan-25 18
Water Lab Fecal Coliform Incubator BKK_ML0010 17-Jul-23 17-Jan-25 18
Water Lab Fecal Coliform Hot Air Oven BKK_ML0013 23-Apr-24 23-Oct-25 18
Water Lab Fecal Coliform Water Bath BKK_ML0056 1-Mar-24 1-Mar-25 12
Water Lab BOD DO Meter BKK_EN0017 16-Nov-23 16-May-25 18
Water Lab BOD Incubator BKK_EN0304 20-Mar-24 20-Mar-25 12
Water Lab BOD Burette BKK_EN0171 27-Feb-24 27-Aug-25 18
Water Lab CoD Hot Block BKK_EN0222 22-Apr-24 22-Apr-25 12
Water Lab CoD Spectrophotometer BKK_EN0018 13-Sep-24 13-Sep-25 12
Water Lab Color Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab Conductivity Conductivity meter BKK_EN0373 25-Dec-23 25-Dec-24 12
Water Lab Dissolved Oxygen (on site) DO Meter CHM_LG0002 19-Jun-24 19-Jun-25 12
Water Lab Oil & Grease Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab Oil & Grease Water Bath BKK_EN0148 4-Jul-23 4-Jan-25 18
Water Lab pH at 25 °c pH meter BKK_EN0342 17-Oct-24 17-Oct-25 12
Water Lab Phosphate Discrete analyzer BKK_EN0037 16-Aug-24 16-Aug-25 12
Water Lab  [Settleable Solids Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab  |Sulfide Burette BKK_EN0171 27-Feb-24 27-Aug-25 18
Water Lab Sulfide Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab Temperature pH meter CHM_LG0001 19-Feb-24 19-Feb-25 12
Water Lab Total Dissolved Solids 103-105°C |Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab  [Total Dissolved Solids 103-105°C [Oven BKK_EN0273 14-May-24 14-Nov-25 18
Water Lab Total Kjeldahl Nitrogen Digestion Unit BKK_EN0366 21-Apr-24 21-Apr-25 12
Water Lab Total Kjeldahl Nitrogen Discrete analyzer BKK_EN0037 16-Aug-24 16-Aug-25 12
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab  |Total Suspended Solids Oven BKK_EN0273 14-May-24 14-Nov-25 18
Water Lab Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab Total Dissolved Solids 180°C Oven BKK_EN0273 14-May-24 14-Nov-25 18
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1092 3-Jul-24 3-Jan-25 6
Ambient Sulfur Dioxide SO, Analyzer BKK_FS1091 5-Jul-24 5-Jan-25 6
Ambient Particulate Matter (PM-10) High Volume BKK_FS1060 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN0403 3-Jun-24 3-Jun-25 12
Ambient Total Suspended Particulate High Volume BKK_FS1056 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_EN0403 3-Jun-24 3-Jun-25 12
Ambient Total Hydrocarbon DRYCAL FLOWMETER BKK_FS1346 29-Jan-24 28-Jan-25 12
Ambient Total Hydrocarbon Total Hydrocarbon Analyzer BKK_FS1068 11-Dec-23 11-Jun-25 18
Ambient Carbon Monoxide DRYCAL FLOWMETER BKK_FS1346 29-Jan-24 28-Jan-25 12
Ambient Carbon Monoxide CO Analyzer BKK_EN0375 5-Aug-24 5-Aug-25 12
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Agilent Technologies

BKK_EL0026

Agilent Technologies (Thailand) Limited Tel. +662 637 6363

U CHU LIANG BLDG. 22/F UNIT A.D Fax: +662 632 4334

968 RAMA 4 ROAD, SILOM, BANGRAK Email: cce-smt@agilent.com
Bangkok 10500 Thailand Website:  www.agilent.com/chem

Customer Contact:

ALS Laboratory Group
Ltd

Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

TAX ID : 0105540004859

Chanattagarn.Imchom@alsglobal.com
27603068

(Thailand) Co

Invoice To:

ALS Laboratory Group (Thailand)
Ltd

Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Cw

Delivery Site:

ALS Laboratory Group (Thailand)
Ltd

Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Co

Location:
Room
Bldg

Lab

Dept

products | applications | software | services

Agilent Technologies (Thailand) Limited. Head Office
U Chu Liang Bidg. 22/F Unit A.D

968 Rama 4 Road, Silom, Bangrak,

Bangkok 10500 Thailand

Tax ID : 0105542068218
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SERVICE REPORT

Customer Number:
70371013

Customer Purchase
Order Number:

Service Request: Service Request Date:

Service Confirmation:
6905338201

Service Order:
6006041263

REVIEW BY Suloqkwﬂ

M
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APFROVED BY ........£
v lop | 2035

| NEXT CAL. DATE ...

Direct Inquiries to:
Contact Name:
Contact E-mail:
Contact Telephone:
Contact Fax:

cecec-smt@agilent.com
+662 637 6363
+662 632 4334

Learn more about Agilent's Special Offers, Products, Services and our
full range of laboratory preductivity solutions optimized for your
applications and workflows. Visit us at www.agilent.com/chem

Citibank N.A. Bangkok Branch

399 Interchange 21 Building, Sukhumvit Road, Klongtoey Nau
Sub-district, Wattana District, Bangkok 10110 Thailand

Acc. No: 012-4452-007 ,

THB:Krung Thai Bank PCL

Siam Square Br.416/1-2 Rama | Rd.,Pathumwan, BKK 10330
Thailand

Customer Contact Center



Service Confirmation Number: 6905338201
Service Confirmation Date: 12.12.2023

Service Instrument;

Model Model Description Serial Number System Handle Parent Asset

Number

SYS-IM- ICPMS 7700 System Enhanced ICP MS 7700 {HPLC)

7700-E '

G1316A 1260 Thermostatted Column DEACN12300 ICP MS 7700 (HPLC) SYS-1M-7700-E
Compartment

G13298 1260 Standard Autosampler DEAACT1098 ICP MS 7700 (HPLC) SY8-IM-7700-E

G13118B 1260 Quaternary Pump DEAB704380 ICP MS 7700 (HPLC) SYS-IM-7700-E

G3281A Agilent 7700x ICP-M$ JP12081612 ICP MS 7700 (HPLC}) SYS-IM-7700-E

Service ltems:

Item | Service/Part # | Description Oty Entitlement | Service Start| Service End
1000 |ECQ Enterprise Operational 1.00 | Agreement | 12122023 |12.12,2023
Qualification Entitlement -

100 %
covered
1010 | 5185-5850 ICP-MS Checkout 100 | Agreement
Solutions Entitlement -
100 %
covered

Additional Information:

Page 2 of 3



Service Information:

Service Confirmation Number: 6805338201

Service Confirmation Date; 12.12.2023

Problem Description:
WU-00-IM/HPLC-7700-5001143313

Service Provided:

Perform 00 Hardware control test CSD logon, Autosample , SIS, Auto tune , BG and Stability, After done the
instrument BKK_EL0026 calibrated pass all.

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours:

Travel Hours:

8.0 1.0

Customer Field Service Customer Field Service Date:
Representative Name: Representative Signature: 12 Dec 2023
Panthep Kurasathain

Customer Name: Customer Signature: Date:
Supakwan Mak 12 Dec 2023

e ||

Additional Comments:

Page 3 of 3




Metrological Center

S C G SCI ECO Services Company Limited
oo Mo i 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. T231676 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer : Environmental Express

Model . SC 196 reviewsy 12130 C.
Serial No. . 6974CECW3285 resroven sy . DAl V.
T . BKK_EL0054 NEXT CAL. DATE ..Q.%KQ?.’.%? ......

ID No. : TS5306A3

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

Customer Location : Acid Digestion Lab

Date of Receipt : 13 September 2023
Calibrated By : Sanee Musikawan ( Site Calibration Manager )
Approved By S: / Sujjar Naknakred ( Site Calibration Manager )

Date of Issue .« 76 SEP 203

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

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

FM-L12 109/30-05-57



Metrological Center

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

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

o)

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T231676 Page 2of 6
Calibration Report
Equipment : HEATING BLOCK
Date of Calibration : 22 September 2023
Environment : Temperature : 21.8-23.1 ¢

Line Voltage : 221.6-2263 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment 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
TG TYPE'T TN21-TN30 T230014 17 January 2024
TC TYPET TN31-TN40 T230014 17 January 2024
DATA LOGGER  34970A T151 T230014 17 January 2024

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

Time Constant 2 Hour 20 Minute At 95 °C
Fresh Air Damper [_] Open DMin |:| Medium \:] Max
Close
Not Available
5. Adjustment :
() without adjustment ( X ) after adjustment
Approved By

FM-L13 108/30-05-57



Metrological Center

’(\‘ SCI ECO Services Company Limited
W | =P S &l 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. T231676 Page 3 of 6

Calibration Report

5 ¥ : .‘_' 4
TN23 TS TN26 § ™2 TN28
Holed3 : Holeds Holed6 : Holed7 [ ' Holeds
T ‘ TN39
Hole37 - Hole39 l

Hole31

TN3 6

Hole3s. Hole36

Hole26

TN32

Holel2

FRONT CONTROL

Approved By.

FM-L13 I08/30-05-57



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 T231676 Page 4 of 6
Calibration Report
Measurement Results
Calibration Point Average Standard Reading at each position (QC )
R1 Holel-Hole6] TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 95.01 94.41 95.20 95.41 94.51 95.17
95 Min 94.57 93.95 94.75 94.92 94.00 94.72
Average 94.79 94.18 94.98 95.17 94.26 94.95
R2 Hole7-Holel2 TN27 TN28 TN29 TN30 TN31 TN32
Max 95.36 95.43 95.19 95.16 95.35 94.97
Min 94.94 94.95 94.72 94.71 94.90 94.57
Average 85.15 95.19 94.96 94.94 85.13 94.77
R3 Holel3-Holel8 TN33 TN34 TN35 TN36 TN37 TIN38
Max 5537 95.50 95.22 95.21 9533 95.31
Min 94.99 95.09 94.78 94.82 94.88 94.96
Average 95.18 95.30 95.00 95.02 95.11 95.13
R4 Hole19-Hole24| TN39 TN40 TN21 TN22 TN23 TN24
Max 95.59 94.42 94.52 94.24 94.63 94.67
Min 95.21 94.06 94.13 93.88 94.28 94.27
Average 95.40 94.24 94.33 94.06 94.45 94.47
R5 Hole25-Hole30| TN25 TN26 TN27 TN28 TN29 TN30
Max 95.19 95.38 02.93 95.30 95.14 95.03
Min 94.83 95.03 92.56 94.95 94.79 94.70
Average 95.01 95.20 92.75 95.12 94.96 94.87
R6 Hole31-Hole36] TN31 TN32 TN33 TN34 TN35 TN36
Max 94.63 94,90 94.77 94.31 94.24 93.87
Min 94.24 94.55 94.44 93.98 93.92 93.56
Average 94.43 94.72 94.60 94.14 94.08 93.71
R7 Hole37-Holed42| TN37 TN38 TN39 TN40 TN21 TN22
Max 94.30 94 .44 94.04 93.81 94.89 95.35
Min 93.95 94.05 93.67 93.48 94.39 94.90
Average 94.13 94.24 93.86 93.65 94.64 95.12
R8 Hole43-Hole48| TN23 TN24 TN25 TN26 TN27 TN28
Max 95.99 95.63 95.28 95.29 95.45 94,87
Min 95.57 9514 94.82 94 .84 94.99 94.48
Average 95.78 95.39 95.05 '95.07 0522 94.68
Approved By.

FM-L13 108/30-05-57



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

SCG

CEMENT-BUILDING MATERIALS

©

Certificate No T231676 Page 5 of 6
Calibration Report
Measurement Results
Calibration Point Average Standard Reading at each position ('C )
R1 Holel-Hole6 TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 105.23 104.32 105.43 105.25 104.44 105.27
105 Min 104.94 103.95 105.15 105.04 104.11 104.96
Average 105.09 104.13 105.29 105.15 104.28 105.12
R2 Hole7-Holel12| TN27 TN28 TN29 TN30 TN31 TN32
Max 105.30 105.12 105.18 105.22 105.12 105.16
Min 105.11 104.92 104.96 105.00 104.92 104.97
Average 105.20 105.02 105.07 105.11 105.02 105.06
R3 Holel3-Holel8| TN33 TN34 TN35 TN36 TN37 TN38
Max 105.37 105.63 105.02 104.80 104.69 105.19
Min 105.17 105.37 104.75 104.59 104.50 105.00
Average 105.27 105.50 104.88 104.69 104.60 105.09
R4 Holel9-Hole24 TN39 TN40 TN21 TN22 TN23 TN24
Max 105.31 104.43 106.41 104.71 105.63 105.82
Min 105.08 104.22 106.15 104.41 105.37 105.56
Average 105.19 104.33 106.28 104.56 105.50 105.69
R5 Hole25-Hole30| TN25 TN26 TN27 TN28 TN29 TN30
Max 104.95 106.26 103.34 105.78 105.59 105.87
Min 104.67 105.96 103.08 105.56 105.36 105.68
Average 104.81 106.11 103.21 105.67 105.48 105.77
R6 Hole31-Hole36] TN31 TN32 TN33 TN34 TN35 TN36
Max 104,75 104.86 104.80 105.20 104.50 104.39
Min 104.54 104.63 104.59 105.00 104.32 104.18
Average 104.65 104.75 104.69 105.10 104.41 104.28
R7 Hole37-Hole42| TN37 TN38 TN39 TN40 TN21 TN22
Max 104.30 104.90 104.85 104.65 104.88 104.85
Min 104.09 104.72 104.66 104.49 104.63 104.52
Average 104.19 104.81 104.75 104.57 104.76 104.68
R8 Holed43-Hole48| TN23 TN24 TN25 TN26 TN27 TN28
Max 105.71 105.85 105.39 105.61 105.42 105,19
Min 105.45 105.61 105.14 105.27 105.18 104.94
Average 105.58 105.73 105.27 105.44 105.30 105.07

Approved By. t

FM-L13 108/30-05-57



Metrological Center

@ s C G SCI ECO Services Company Limited
\ } o B B e R 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

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

Certificate No.T231676 Page 6 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution
Reading (°C)
Setting (C) Stability (+ C) Uncertainty (+ C)
Min , Max Average
100.0 100.3, 100.5 100.4 0.26 0.81
107.0 107.0, 107.1 107.1 0.19 0.78

* 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 % .

Approved By.

FM-L13 108/30-05-57
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Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100 EALORATION 0244

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

Certificate No. T232160

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 4

Certificate of Calibration

Chamber ( Cooling Room )

: KOLDTECH "
KM 320 REVIEW BY CLad AL i
TBN-1012061/05 APPROVED BY o

. BKK_EN0167 NEXT CAL. DATE oulobls5

. T2463A3

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

Khet Suan Luang, Bangkok 10250

: Laboratory

29 November 2023
Atiphong Rongrat ( Technician )

M / Boonchai Suriyawong (Site Calibration Manager)

—

09 JAN 2024

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



()\SCG Metrology

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

Certificate No. T232160 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 6 December 2023
Environment : Temperature : 23.4-24.9 °c

Line Voltage :  221.4-230.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986).

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

Instrument Model » Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T230773 10 April 2024
TC TYPET TN171-TN180 T230773 10 April 2024
DATA LOGGER  34970A T149 T230773 10 April 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 30 Minute At 3 C
Fresh Air Damper [] Open [:IMin D Medium D Max

D Close

Not Available

o]

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

Approved By. M

FM-L15 118/18-08-66
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33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrology

SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T232160

Calibration Report

15F
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I\ 4 | /
i 7/
16E T8/ 5A
C=Centre, F=Centre of Face, A =Comer, E =Centre of Edge
1C = TNI6l 12F = TN172
2A = TNI162 13A = TN173
3A = TNI63 14A = TN174
4F = TNI164 15F = TN175
SA = TNI6S 16E = TN176
6A = TNI166
7F = TNI167
8F = TNI68
9A = TNI69
10A = TNI170
11F = TN171

Approved By. M

Page 3 of 4

FM-L15118/18-08-66
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}\@){RSCG 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.T232160 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (DC )

Calibration Point |TN161| TN162| TN163 | TN164 | TN165 | TN166| TN167| TN168 | TN169| TN170{ TN171 | TN172

3.0 283 | 334 | 295 3.46 3.45 3.76 | 3.25 3.46 339 | 3.50 3.58 342

TN173| TN174| TN175 | TN176

333 | 339 3.15 3.43

Chamber ( Cooling Room ) Temperature Distribution
. Reading (OC ) o o o o Coverage
Setting ( C) Average ( C) | Stability (+ C) | Uniformity ( C) |Uncertainty (+ C)
Min ,Max | Average Factor k
3.0 2.8,4.1 3.5 3.36 1.10 2.00 1.90 2.09

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 % .

[
Approved By. l

FM-L15 118/18-08-66



BKK_EL0128
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° ) Scientist ‘
§ 'Dsiument “JEXT CAL. DATE elaa) ey

Performance Verification Certificate
for Mercury Analyzer

PRODUCT ID Quickitrace M-8000 , Teledyne Leeman Labs

Equipment ID BKK_EL0128 Mercury Analyzer
S/N: US22133002

BKK_EL0129 Autosampler

S/N: 052222A560 'y
Customer Name ALS Laboratory Group (Thailand) Co., Ltd.
Address 104 Soi Pattana 40, Pattana Rd. Suan Luang, Suan Luang

Bangkok 10250 Thailand

Date of Qualified December 6, 2023

Next Due date December 6, 2024

This certifies for products which was performed in acceptable criteria specifications
Autosampler & Sample Introduction PASSED
Analyzer PASSED
Gas Liquid Separator & Dryer PASSED
CVAFS Detector PASSED
Electronics/Mechanical PASSED
Data station/PC PASSED
Analytical test PASSED
Provided by

Scientist Instrument Co.,Ltd.
113 Soi Ekachai 44, Ekachai Road

Khlong Bang Phran, Bangbon
Bangkok 10150 Thailand (

Certified by ......... S
Thunraphol Sakdayos

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

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

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 23TM1103
Page: 10f 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

() Pornthippa Tameyakul

( ) Malee Butkruea
() Suwit Imjai

Issue Date :

Autoclave

sanyo REVIEW BY e ST
LSO APPROVED BY

b { EXT CAL. DATE qi}/o'}‘ga ......
BKK_MLO037 l

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

Media Preparation Room

17 July 2023
17 July 2023
(26:£10)"C
(50+30)%

Preecha Hlahib

M

Approved Signatory

24 July 2023

The Uncertainties are for a confidence probability of approximately 95 %

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

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

A 0053615



Equipment : Autoclave Cert. No.: 23TM1103
Condition As-Received : Used ltem Page: 20of 3
Reference : 2307-02850C-3
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The 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 MY57013823 23LM66 TPA 25 Mar 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.
4, This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

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

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

Environmental

("C) | (%BEH.) ( Volt )
© Beginning of Calibration 22 53 220
3 Finished of Calibration 22 54 220
1 i = - Ref. Std.
Position Description
> ID No.:
1= Center of chamber 22-17TC-01
\—"’/ 2 = |Temperature sensor 23-17TC-02
3= Exhaust port 19-17TC-03

ol

a 1159503



Equipment :

Condition As-Received :

Reference :

Result of Calibration :-

Autoclave

Function of UUC* :

Used Item
2307-02850C-3

(*) Without Adjustment
Temperature Source

Cert. No.:
Page :

23TM1103
3of 3

Operating parameter Set : Temperature = 121 "G
Sterilization period = 15 minute
* * * C
UUF: UU('_.: 3 Average ' Stability Pressure UncaitEty overage
Setting | Reading | Position | Standard Reading Reading Factor
(°C) (°Cc) ("C) (£°C)| (MPa) (£°C) k
1 120.877
121 121 2 120.870 0.39 0.12 1.0 2
3 120.866
Average* : The average of 30 values in each position.

Stability :
uuc*
Note :

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

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

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

-000-
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Cert. No.: 23TM1146

Page: 10of 3
Certificate of Calibration

Equipment : Incubator
Manufacturer : SHEL-LAB : REVIEW BY .oovon Sithichke......
Model : 1915A APPROVED BY="_,
Serial No. : 0200599 NEXT CAL. DATE 1 /
ID No. : BKK_ML0010 , r
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Location : Incubation & Micrological Reading
Received Order : 17 July 2023

Calibration Date : 17 July 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by : Man Pattanapongpaiboon

Approved by : % g

Approved Signatory

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

Issue Date : 24 July 2023

The Uncertainties are for a confidence probability of approximately 95 %

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

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

A 0056489



Equipment : Incubator Cert. No.: 23TM1146
Condition As-Received : Used Item Page: 2 0of 3
Reference : 2307-02850C-1
Procedure Used :-

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

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

1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49001451 23LM27 TPA 25 Feb 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 of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
I  Beginning Finished
Temp. (°C) 24 24
{ REL.Humid. ( % ) 54 56
2 - AC Supply ( Volt ) 221 223
A o o
1 3
ref Ref. ;
S = Position : g
7 ID No.:
H & | H/2
3 ) 1 | 19RTD-2/1
= ! 7 2 19RTD-2/2
: ‘m‘:/‘z‘jig,zﬁ_ 5 B 3 19RTD-2/3
v - b —
— 4 19RTD-2/4
- W —> 5 19RTD-2/5
6 19RTD-2/6
7 19RTD-217
Probe Installation Details : Dimension of Chamber : 8 19RTD-2/8
g = i o D= 0.50 = 9 (ref.) 19RTD-2/9
b= 10 cm W = 075 m
c= 10 cm H= 1.2 m
Capacity = 0.45 m?

Wl -

al1172189



Equipment : Incubator Cert. No.: 23TM1146

Condition As-Received : Used Item Page: 30of3
Reference : 2307-02850C-1
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| uUuc* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) | (°Cc) (x°C) (°C) (°C) k
35.0 35.0 35.0 0.055 0.30 0.44 2
Calibration Measured Temperature ( °C ) .
. - Uncertainty
Point Position
(°C) 1 2 3 4 8 6 7 8 9 (ref.) (+C)
35.0 34.888 | 34.933 | 34.815 | 34.813 | 35.064 | 35.019 | 35.156 | 35.141 | 35.087 0.30

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

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

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

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

-00o-
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TEL.0-2717-3000-29 FAX.0-2719-9484

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 Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

(\/ Ponpan Paipim
(V') Suwit Imjai

() Kunchit Promprat

Issue Date :

Hot Air Oven

Binder

ED 240/E2

00-15533

BKK_ML0013

A
A ’2,
7

W
SN
e

:{’c //%\ 2 i

EOTMU

A

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM667
Page: 10of 3

GithichokT.

REVIBW-BY ol . . Mmoo e
APPROVED BY...... % ......
NEXT CAL DATE...... 29/10/25

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

Media Preparation Room

23 April 2024
23 April 2024

(26 +10)°C

(50 +30) %

Tawatchai Pama

Pl

Approved Signatory

26 April 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 : Hot Air Oven Cert. No.: 24TM667
Condition As-Received : Used ltem Page: 20of 3
Reference : 2404-04390C-8

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49001451 241.M44 TPA 17 Mar 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 of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C) 24 23
{ REL.Humid. ( % ) 65 65
1 2 N 4.9 AC Supply ( Volt ) 223 222
A [€) o
1 3 oty NP Ref. Std.
i ID No.:
H 6 THI2 g
! Q 1 24-19TC-01
: J 7 [KZ 2 24-19TC-02
v / T Wiz h 6 C/b / 3 24-19TC-03
=33 4 24-19TC-04
- W > 5 24-19TC-05
6 24-19TC-06
7 24-19TC-07
Probe Installation Details : Dimension of Chamber : 8 24-19TC-08
e\ 10  em D = 0.50 m 9 (ref.) 24-19TC-09
b= 10 cm w = 080 m
c= 10 cm H= 060 m
Capacity = 0.24 m?




Equipment : Hot Air Oven Cert. No.: 24TM667

Condition As-Received : Used Item Page: 3 0of 3
Reference : 2404-04390C-8
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (°C) | (°C) (£°C) (°C) (°C) k
180 180 180 0.64 27 3.7 2
Callbl.-atlon Measured Ten!p.erature (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
180 181.009| 181.511| 180.922| 181.359| 181.217| 183.659| 181.664 | 181.986 | 181.474 1.5

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

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

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

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

-000-



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

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :

() Pornthippa Tameyakul
() Unnopphol Harachai

(v Suwit Imjai

Issue Date :

Water Bath

Memmert

WNE 45

L712.0429

BKK_ML0056

i
\\\\\\\ | ////////

v,
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A N
Dl W
NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM469
Page: 1 0of 3

GithichokT.

REVIEWBY ........0 .
APPROVED BY.... >\ .....
NEXT CAL DATE........ O 1 /03/25 .......

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

Incubation $ Microbiological Reading

01 March 2024
01 March 2024

(26 +10)°C
(50 +30) %

Krisda Malee

Sl

Approved Signatory

4 March 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 : Water Bath Cert. No.: 24TM469
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2403-00010C-1

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 MY57013711  23LM115 TPA 11 Jul 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 of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(4D (%R.H.) ( Volt )
Beginning of Calibration 24 55 221
Finished of Calibration 23 56 220
~ Ref. Std.
Position : ID No.:
1 4803988-001
1 2 2 4803988-002
4 S(eet) N 3 4803988-003
4 4803988-004
5(ref.) 4803988-005

Front



Equipment : Water Bath Cert. No.: 24TM469
Condition As-Received : Used Item Page: 3 of 3
Reference : 2403-00010C-1
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) .
\ ) . — Uncertainty
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5 (ref.) (x°C)
445 44.5 445 44.469 44.462 44.492 44.510 44.496 0.15
45.0 45.0 45.0 44.975 44974 45.007 45.023 44.999 0.15
Calibl:ation Uniformity | Stability Coverage
point Factor
(c) (°C) (£°C) k
44.5 0.087 0.029 2
45.0 0.069 0.031 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 based on a standard uncertainty multiplied by a

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

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 SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 23TW243
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(\/{ Saithip Meangmai

( ) Warakorn Lerngagtrakul

() Ponpan Paipim

Issue Date :

DO Meter

YSI
5000-230V
09J101147

BKK_ENO017

15 November 2023 ==
16 November 2023
2311-0505DSC-4

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

Temperature (251+5)°C

Humidity (50  20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Sa\‘%'p

Approved Signatory

17 November 2023

B 0328589



Cert.No.: 23TW243

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

. Reference Standard Instruments :

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

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RC006 23MM18 20 Feb 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate péntahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 16K100498
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.18 8.18 0.0055

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

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %"

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484
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NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 23LM192
Page.: 1 of 2

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 :

() Pornthippa Tameyakul
() Ponpan Paipim
(v) Suwit Imjai

Issue Date :

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 Chemistry Calibration Laboratory

15 November 2023
16 November 2023
(26+10)°C
(50+30)%
(220£22)V

Kunchit Promprat

4ih.1

Approved Signatory

17 November 2023

The Uncertainties are for a confidence probability of approximately 95 %

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

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

A 0060730



Equipment :

Condition As-Received :

Reference :

DO Meter with Sensor
Used ltem
2311-0505DSC-10

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:-

Cert. No.: 23LM192
Page.: 2 of 2

Instrument Serial No. Cert. No. Traceable Due Date

1) Digital Thermometer 3240076 231305 TPA 15 Mar 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.; 16K100498

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

Point Depth Temperature Reading Factor
(*c) (mm) (*c) (c) () (£°C) k
20.0 60 19.097 19.93 -0.067 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-
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QUALITY CALIBRATION CO.,LTD. N

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 iﬁEJm :
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e
www.qcalibration.com S ORI
CALIBRATION 0049
CERTIFICATE No : 24T2852 PAGE:10F 2

REFERENCE No : 72619-8
Certificate of Calibration

EQUIPMENT : COOLED INCUBATOR

MANUFACTURER : MEMMERT

MODEL : e REVIEWBY ...... 7% uda_ K
SERIAL No : F819.0021 APPROVED BY 5'*“Uk? .......
ID No : BKK_EN0304 NEXT CAL. DATE 30{0‘5)3‘5* j
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN
RD.,KHWAENG PHATTHANAKAN,KHET SUAN
LUANG, BANGKOK 10250, THAILAND

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 20-Mar-24
APPROVED BY
ONGSAK J.
ISSUED DATE : 21-Mar-24
RECEIVED DATE : 20-Mar-24 .

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T2852 PAGE: 2 GF 2
Calibration Report

EQUIPMENT COOLED INCUBATOR

MANUFACTURER MEMMERT

MODEL ICP750

ID No BKK_EN0304 S/IN F819.0021

RECEIVED DATE 20-Mar-24 CALIBRATION DATE : 20-Mar-24

AMBIENT TEMPERATURE 2O E RELATIVE HUMIDITY 54 %RH = 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm
TO 16 cm. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7286308 23T6641 14-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 2 Overall Line Voltage (V) variation : 5
Instrument Condition : Normal
5
S CHAMBER PERFORMANCE
8 ey Controller Indicating Temperature | - Temperature Overall
/ 71 Temperature | Temperature Stability Uniformity Variation
R (°C) (°C) (0) (°C) (°C)
20.0 20.0 0.16 0.21 0.41
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 *2€)
20.0 20.0 19.88 19.93 19.87 19.86 19.98 19.94 19.94 19.89 19.91 0.42

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
: END OF CALIBRATION REPORT

F-GO1
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilaeEMEof

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES //@\
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 R NSCTISIST[SA 7028
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration Cert.No.: 24CG952

Page.: 1 of 2

Equipment : Burette 5 / ?
ik A

Capacity : 50 mL REVIEWBY ........0 0

Serial No. : = Vool Al
APPROVEDBY......cooviiii NI

ID. No. : BKK_ENO0171

Manufacturer : Witeg NEXT CAL DATE........ 27/08/25 .......

Made in : Germany

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

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

Ambient Temperature : (20 + 2.5) °c
Relative Humidity : (50 = 10) %
Barometric Pressure : 760 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Natcha Chayyingcheiw

Approved by : %JL/

Approved Signatory

() Unnopphol Harachai
(V) Srisuda Khamtha
() Sa-ngeunkam Wongsa

Issue Date : 27 February 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 : Burette Cert.No.: 24CG952
Received Date : 23 February 2024 Page.: 2 of 2
Condition As-Received : New Item
Calibration Date : 27 February 2024
Reference : 2402-0757DSC-1
Condition of this result of calibration
1. Reference Standard Instruments :
Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205DR 1126143764 140RC004  23MM538 TPA 15 Sep 2024
2) Thermo-Hygrograph  THDX-CE 00016540 140ECO001 23H1275 TPA 09 June 2024
3) Thermometer - 0834181 140EC005 231948 TPA 10 Aug 2024
This certification is traceable to SI Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.
3. True value is converted to true volume at the standard temperature of 20 °‘c
Calibration result :
Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
50 50.0032 0.010 2.00

Remark mL = cm3

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

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

-o0o-
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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 Fax : +66 2 586 5109

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

Certificate No.T240741

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 5

Certificate of Calibration

: HOT BLOCK

: Environmental Express

: B3000- 240 REVIEW BY %Md“/k ......
: 2017CODW116 APPROVED BY .2k P
: BKK_EN0222 NEXT CAL. DATE ?.*'Lf..)?f,.%? .......
: T6769A4

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

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

Wet Chemistry Lab2

: 11 April 2024

: Sanee Musikawan ( Site Calibration Manager )

& / Sujjar Naknakred (Site Calibration Manager)
23 APR 2024

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

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

FM-L12 109/30-05-57



Metrological Center
S C G SCI ECO Services Company Limited
o B o B B 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

W

Certificate No. T240741 Page2 of 5

Calibration Report

Equipment : HOT BLOCK
Date of Calibration : 22 April 2024
Environment : Temperature : 22.9-24.4 %

Line Voltage :  222.7-227.8 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 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN21-TN30 T240235 17 February 2025
TC TYPET TN31-TN40 T240235 17 February 2025
DATA LOGGER 34970A T195 T240235 17 February 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 10 Minute At 150 °C
Fresh Air Damper |:| Open DMin |:] Medium |:| Max
DCIose

[X]Not Available
5. Adjustment :

( X ) without adjustment () after adjustment

Approved By. %

FM-L13 108/30-05-57



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

CEMENT-BUILDING MATERIALS

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

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

Certificate No. T240741 Page 3 of 5

Calibration Report

Row Hole
R7 | H49 | H50 | H51 | H52 | H53 | H54 | H55 | H56
R6 | H41 | H42 | H43 | H44 | H45 | H46 | H47 | H48

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

R4 | H25 | H26 | H27 | H28 | H29 | H30 | H31 | H32
R3 | H17 | H18 | H19 | H20 | H21 | H22 | H23 | H24
R2 | H9 | H10 | H11 | H12 | H13 | H14 | H15 | H16

RI H1 H2 | H3 | H4 | H5 | H6 | H7 | H8

H: STANDARD THERMOCOUPLE TYPE T

H1 |=|TN21] H9 |=| TN29| H17 | = TN37| H25 [=| TN25| H33 |=| TN33| H41 |=| TN21| H49 |= | TN29

H2 |=| TN22 |H10|=| TN30| H18 |=| TN38| H26 [=| TN26| H34 |=| TN34| H42 |=|TN22| H50 |= | TN30

H3 |=|TN23|H11|=| TN31| H19 [=| TN39| H27 |=| TN27| H35 |=| TN35| H43 |=| TN23| H51 |= | TN31

H4 |=[TN24|HI12|=| TN32| H20 |=| TN40| H28 |=| TN28| H36 |=| TN36| H44 |=| TN24| H52 |= | TN32

H5 |=| TN25|H13(=| TN33| H21 [=]| TN21| H29 |=| TN29| H37 (=| TN37| H45 |=| TN25] H53 |= | TN33

H6 |=|TN26|HI14(=| TN34| H22 | =| TN22| H30 [=| TN30| H38 |=| TN38| H46 |=| TN26| H54 |= | TN34

H7 |=| TN27|H15(=| TN35| H23 |=| TN23| H31 |=| TN31| H39 |=| TN39| H47 |=|TN27| H55 |= | TN35

H8 |[=|TN28|H16(=| TN36| H24 |=| TN24| H32 |=| TN32| H40 | =| TN40 | H48 |=| TN28| H56 |= | TN36

Approved By. t

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

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

Metrological Center
SCI ECO Services Company Limited

Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

Fax : +66 2 586 5109

E-Mail : calibrate@scg.co.th

Certificate No. T240741 Page 4 of 5
Calibration Report
Measurement Results
Average Standard Reading at each position (DC )

Calibration Point | TIN21| TN22| TN23 | TN24 | TN25 | TN26| TN27| TN28 | TN29 | TN30
Point [Setting] Max 150.38 | 149.73 | 150.12 | 150.36 | 150.56 | 150.00| 150.48 | 150.25 | 150.56 | 149.59
150 | 150.0 Min 150.13| 149.47| 149.87 | 150.16 | 150.31 | 149.77] 150.25] 150.02 | 149.41 | 149.41

Average |150.23 |149.59 | 149.96 | 150.24 | 150.41 |149.87 |150.36 | 150.12 |150.45 | 149.51
TN31 | TN32| TN33 [ TN34 | TN35 | TN36| TN37| TN38 | TN39 | TN40
Max | 150.17| 150.28 [ 150.28 | 150.37 | 150.09 |149.96| 149.86 | 149.75 | 150.63 | 150.13
Min 149.94| 150.03 | 150.01 | 150.18 | 149.88 | 149.69| 149.68 | 149.57 | 150.41 | 149.96
Average |150.04 |150.14 | 150.13 | 150.27 | 149.98 |149.81 |149.77 | 149.65 |150.51 |150.03
TN21| TN22 | TN23 | TN24 | TN25 [ TN36| TN27| TN28 | TN29 | TN30
Max 150.28] 150.18 | 149.87 | 149.57 | 150.18 | 149.90| 150.59 | 149.66 | 150.39 [ 150.08
Min 150.00) 149.94| 149.67 | 149.39 | 149.88 | 149.58| 150.32 | 149.34 | 150.11 | 149.84
Average |150.14 (150.07 | 149.77 | 149.49 | 150.04 |149.75 |150.48 | 149.52 | 150.26 | 149.97
TN31| TN32| TN33 | TN34 | TN35 | TN36| TN37| TIN38 | TN39 | TN40
Max | 150.38] 149.71| 150.18 | 149.97 | 150.03 |150.05| 150.21| 150.07 | 150.02 | 149.92
Min | 150.12( 149.49 | 149.87 | 149.66 | 149.71 | 149.71| 149.89| 149.79 | 149.76 | 149.73
Average |150.26 | 149.61 | 150.04 | 149.82 | 149.90 |149.89 |150.05 | 149.94 |149.91 | 149.84
TN21| TN22| TN23 | TN24 | TN25 | TN26| TN27| TN28 | TN29 | TN30
Max | 150.37|150.20 | 150.20 | 150.44 | 150.67 |149.85| 150.31| 149.90 | 150.36 | 149.62
Min | 150.11 149.99| 150.04 | 150.26 | 150.49 | 149.69| 150.12| 149.78 | 150.20 | 149.40
Average |150.25|150.12 | 150.14 | 150.34 | 150.57 |149.78 |150.20 | 149.83 |150.29 | 149.52
TN31| TN32 | TN33 | TN34 | TN35 | TN36
Max | 150.18150.02| 149.95 | 150.26 | 149.92 | 149.69
Min 150.06] 149.88 | 149.79 | 150.12 | 149.80 [ 149.58
Average |150.13|149.95 | 149.89 | 150.18 | 149.84 |149.64

Approved By t

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

Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

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

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

Certificate No. T240741

Measurement Results

Calibration Report

Page 5 of 5

HOT BLOCK Temperature Distribution
o
Reading ( C)
Setting ((C) Stability (iOC ) Uncertainty (iQC )
Min, Max | Average
150.0 150, 150.1 150.0 0.20 0.83

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 % .

Approved By

~

FM-L13 I08/30-05-57
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968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500
Tel : 02-6324300 Fax : 02-6375496-7
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Certificate of Calibration

Number of Page(s) 10f3

Certificate No. BSCC-UV-374/24
Equipment UVNVis Spectrophotometer
Model UV-1800 . k
Manufacturer Shimadzu REVIEW BY ... JMI8 K.
Serial No. A11454908533 CD 8 | P
KiHD. BiIC_ENOO18 APPROVED BY \DHIUK_T7 ..
Date of receipt 13 September 2024
Date of calibration 13 September 2024 G} 7 } 909 5
Bateslasna o e b NEXT CAL. DATE .18[7/2925..
Customer name ALS Laboratory Group (Thailand) Co., Ltd.
Address 104 Soi Phattanakan 40, Phattanakan Road, Phattanakan, Suan Luang, Bangkok 10250
Temperature (25.3 - 26.7) °C (On site)
Humidity (50.4 - 55.9) %RH (On site)
Equipment condition Good Operation
Callibration Location Organic Preparation Lab
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01
Traceability Wavelength Accuracy is traceable to certificate No. 106372 and 106371

Photometric Accuracy is traceable to certificate No. 106364 and 111398

Stray Light is traceable to certificate No. 106377

The above certificate are traceble to Sl unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory NO. 0659)

Calibrated by Mr.Wanchana Janloey

Approved by

— 2

Mr.Sonthi Temboonsakdi
Service Manager

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.

M- 20307 Re e 2034E3)
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Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thalfand 10500
Tel : 02-6324300 Fax: 02-6375486-7 ',/,/f;_\?\\o\

. aipe 4300 /
Bara Scientific www.barascientific.com ) NSC-TISLTIS 17025
Solution of Surcess c;unmnosum

'y
bl ‘\‘\

)

I'/”

1M

oy

Certificate of Calibration

Certificate No. BSCC-UV-374/24 Number of Page(s) 20of3

Calibration Results:

1.Wavelength Accuracy

Certified
‘ UUC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
241.70 241.55 -0.15 0.18
334.02 333.85 -0.17 0.18
418.53 418.57 0.04 0.18
572.99 572.97 -0.02 0.18
879.41 879.17 -0.24 0:18
2.Photometric Accuracy (UV)
Wavelength Certified uue (A) Error (A) Uncertainty (+A)

{nm) Absorbance {A)

235 0.0000 0.0000 0.0000 0.0075
0.7171 0.7169 -0.0002 0.0075

257 0.0000 0.0000 0.0000 0.0075
0.8354 0.8345 -0.0009 0.0075

313 0.0000 0.0000 0.0000 0.0075
0.2786 0.2781 -0.0005 0.0075

350 0.0000 0.0000 0.0000 . 0.0075
0.6199 0.6194 -0.0005 0.0075

*CNR = Customer not request

The above results are valid exclusively for the calibrated item(s} as mention in this report { certificate.
Advertising the report / Cerlificate and pubficity of the resuits are prohibited and also shalt not be reproduced
except in full, without written approval of the Bara Scientific Co., Lid.

FM-UV-708-02 Rev.01 (23101;'5?&J
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Bara Scientific Co., Ltd.
968 U Chu Liang Building Fioor7 Ramad Road
Silom Bangrak Bangkok Thailand 10500
N ... Tel:02-6324300 Fax:02-6375496-7
Bals'camsnggﬁ:r:stslflc www.barascientific.com NSC-TISLTIS 17025
CALIBRATION b20s
Certificate of Calibration
Certificate No. BSCC-UV-374/24 Number of Page(s} 30f3
Calibration Results:
3.Photometric Accuracy (Visible)
wa‘;i';')'gth Absz‘::;ii: ) UUC (A) Error (A} Uncertainty (+A)
- 0.0000 0.0000 0.0060 0.0042
420.0 0.5761 0.5765 0.0004 0.0042
0.7119 0.7105 -0.0014 0.0042
1.0189 1.0174 -0.0015 0.0042
0.0000 0.0000 0.0000 0.0042
440.0 0.5610 0.5613 0.0003 0.0042
0.7001 0.6984 -0.0017 0.0042
1.0026 1.0011 -0.0015 0.0042
0.0000 0.0000 0.0000 0.0042
465.0 0.5235 0.5232 -0.0003 0.0042
0.6614 0.6598 -0.0016 0.0042
0.9456 0.9444 -0.0012 0.0042
0.0000 0.0000 0.0000 0.0042
546.1 0.5249 0.5245 -0.0004 0.0042
0.6975 0.6956 -0.0019 0.0042
1.0002 0.9994 -0.0015 0.0042
0.0000 0.0000 0.0000 0.0042
530.0 0.5590 0.5586 -0.0004 0.0042
0.7725 0.7708 -0.0017 0.0042
1.1125 1.1114 -0.0011 0.0042
0.0000 0.0000 0.0000 0.0042
635.0 0.5666 0.5666 0.0000 0.0042
0.7620 0.7604 -0.0016 0.0042
1.0982 1.0971 -0.0011 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmission (%T) Absorbance (A)
200.850.11nm 199.68 0.2520 2.0217
The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.
The measurament uncertainty is base on a standard uncertainty multiplied by a coverage factor k=2 providing a level of confidence of approximately 95%.
***End of Certificate*™ -
The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Lid.
FM-UV-708-02 Rev.01 (23!011‘6::1&
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Certificate of Calibration

KTARS
NSCTISI-TIS 17025
Calideation 0087
Equipment: CONDUCTIVITY METER Certificate No.:  C24230292
Model: ORION STAR A215 Issued Date: 25 December 2023
Serial No. (or ID.): X58031 Job No.: WO0-00012682
Manufacturer: Thermo Scientific Page: 1of 2
Electrode Serial No. YV1-18416 Model : ORION 013005MD Brand: Thermo Scientific
Condition: In Condition
. PV Y { S mluk ;P i
Customer: ALS Laboratory Group (Thailand) Co., Ltd. TN e rrrelemitee e
104 Soi Pattanakarn 40, Pattanakarn Rd., APPROVED BY k I AL
Suan Luang, Bangkok 10250 Thailand |}/ P ROVED BY . erterenstresarersenseny
YT CAL DATE T;,n).)’
Environment Condition: Temperature 217 °C * 01 °C . o
Humidity 53.7 %RH £ 0.1  %RH
Calibration Place: ALS Laboratory Group (Thailand) Co., Ltd.. ( Wet Chemistry Lab 2 )

104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Calibration By: Mr.Siwapan Srijan

Calibration Date: 25 December 2023

The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14

Traceability: This certificate is traceable to the S| Units maintained by CRM of NIST(SRM)
through CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 890590, 890591,
890592

Sagm,gm\_ @'{‘Xirf

(Mr.Siwapan Srijan) (Mr.Nitinun Srihawan)

Person in charge Authorized signatory

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

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

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

viswn frnedioy maTulal dfds

DKSH Technology Limited

2533 nuugein LuNBWaIN wansyTane npmwamiuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C24-09: 12 Sep 2022
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Certificate No.: C24230292 Page: 20f2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ()
Conductivity Solution Reading (k)
84.000 uS/em 92.64 uS/cm -8.640 uS/cm 2.00 0.68 uS/icm
1413.0 uS/cm 1423 uS/cm -10.0 uS/cm 2.00 11 uS/cm
12.880 mSicm 12.81 mS/cm 0.070 mS/cm 2.00 0.10 mS/cm
After Adjustment; at 84.0 uS/cm, 1413 uS/cm, 12.88 mS/cm
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( +)
Conductivity Solution Reading (k)
84.000 uS/cm 84.03 uS/em -0.030 uS/cm 2.00 0.68 uS/cm
1413.0 uS/cm 1414 uS/cm -1.0 uS/icm 2.00 11 puS/iem
12.880 mS/cm 12.86 mS/cm 0.020 mSicm 2.00 0.098 mS/cm
The End of Certificate

¥ fiaediey wATulal $in

DKSH Technology Limited
2533 QuUUHYNIN KYNUWIIN
2533 Sukhumwvit Road, B:

LuansETuus npwwIMIUAT 10260

o

kok 10260

Phone: +66 2639 7000 Email: Info.calibraﬁonbdksh.eom Waebsite: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C24-09: 12 Sep 2022



wilawniasiia: CONDUCTIVITY METER
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&= DKSH

@UAluu: WO-00012682

7u: ORION STAR A215

nuneaAias: X58031

uthin fiatadioy maTulall ddn

DKSH Technology Limited
2533 nungyniv LUUNIN LuRNsETRR NIRRT 10260

2533 Su

it Road, 8

n529day (5u) n37daY ()
25 Dec 2023 $IUNI5ASINTA 25 Dec 2023 MUV
Und | hivnd Uné | Lidnd
General
0 1. aruduyselindas m
=@ ] 2 ANErana ( dovldddati, mu‘lu-uamn‘s‘m) O
= 3. & ila - \ila 1389 (On-Off Swicth) O
] 4 lunn (Keypad) O
O 5 wi13a (Display, Screen Contrast) = [}
Spectrophotometer
] o 6.  usvauln (Battery Backup) >= 2.5 VDC | |
[} ] 7. dvyuianauenaiu (Wavelength Control) 0 O
0 o 8. AuyAdu (Wavelength Check) a 0
0 ] 9.  uunadviilauae (UV < 3,000 hour) ] O
0 ) 10.  undsrnilaudy (Visible < 5,000 hour) [} (]
O O 11.  daviavaiedlagy (Carousel Module) O [}
PpH Meter and Conductivity Meter
2 O 12.  8idansa ( Electrode and Connection Cable ) O
O 0O 13.  szeudisazau’u Electrode (Level KCI) 0 O
] ] 14.  dilladuiana Electrode (Dust Protection Hood) 0 |
) | 15.  13udiEaTnsn (Stand) ) |
Turbidimeter
O O 16.  fnduguilsngn (No Sample) o a)
0 O 17.  szaun1sdasainvzasuds (>= 2.5 bliAu 3.0) | ]
Automatic titrator
[m] m} 18.  dnw Piston Burettes 0 O
O [m} 19.  Function Rinsing and Dosing [m] m}
3 O 20. szuwviadsgnuazgunsailsznay u} ]
dauusui :

Mr.Siwapan Srijan

Service Engineer

Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 E;'nall: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-R31-03: 20 Jul 2022



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.: 24TW127
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

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

Issue Date :

DO Meter

Mettler Toledo
Seven2Go Pro

B619449111

CHM_LG0002
18 June 2024
19 June 2024 | NEXT CAL DATE...... 19/06/25

2406-0561DSC-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

gm%.f

Approved Signatory

20 June 2024



Cert.No.: 24TW127
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.: 497482
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.10 8.14 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

-000-



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

(v/) Kunchit Promprat

Issue Date :

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

DO Meter with Sensor
Mettler Toledo
Seven2Go Pro
B619449111

CHM_LG0002

\_

,l | W \\
NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24L.M103
Page.: 1 of 2

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

Bangkok 10250 Thailand

TPA On Site Calibration Laboratory

18 June 2024
21 June 2024
(26 £10)°C
(50 +30) %
(22022 )V

Warakorn Lerngagtrakul

K&mc)\x&'

Approved Signatory

24 June 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 : DO Meter with Sensor Cert. No.: 24LM103
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2406-0561DSC-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:-

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.: 497482
Calibration| Immersion Standard uuc* Error Uncertalnt Coverage
Point Depth Temperature Reading T i LT Factor
(C) (mm ) (C) (c) (*C) (£°C) k
20.0 90 20.002 20.1 0.098 0.16 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-




Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkak 10310

Tel: +656 2643 8361-6 , e-mail: servicethalfand@sartorius.com

Model Number :

MSE2245-100-DU

Description : Analytical Balance
Serial Number : 0027405555

ID No.: BKK_ENODD3
Manufacturer : Sartorius

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

Certificate No.:  24BCl0270

Issued Date : Monday, August 05, 2024
Reference No.: 240942

Page No. : 10f2

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

Calibrated Place - Lab Room

Calibrated By :
Calibration Date :

Mr.Chonchai Inthana

Friday, Augusi 02, 2024

Metrological data :

Capacity : 220 g Readability : 0.0001 g

Reasons for calibration

O New Installation 0 Service / Repaired B Re-calibration/ Maintenance

Calibration

Procedure No.:  This calibration was conducted by

Using in-house calibration procedure number (W1-003)

Based on UKAS LAB 14.; 2019

Ambients Conditions:

Temperature ; 230°C + 50¢C
Humidity : 55.0 % RH + 10.0 % RH
Pressure _ + _
Equipment Condition: B Good Operate O Fair

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the coverage
factor (k=2) to provide a level of confidence of approximately 95%. [t is determined in accordance with the Guide to Expression of Uncertainty
in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which realise the unit of measurement
according to the International Standard System of Units (S1). Report of Tolerance came form list of Sartorius Metrological Specifications.

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-522-00 Sartorius welght set 1mg - 5000g E2,Y(S011-522-00 s M23081975 23-Aug-2025
Testo 174 H Thermo-Hygrometer , Testo 174H ENTECH H/T 661303,H661140 | 12-Nov-2024

This certificate relate and apply this equipment. only.

This certificate may not be reproduced other than in full except with the
prior written approval of the Verification Operation Division Sartorius
(Tha#and) Co, Ltd.

Qs

i —

Mr.chonchai Intrhana(Technical Manager)

SOP FM 33 03 February 2022

TE P —HWn




Sartorius (Thailand) Co., Ltd.

129 Rama § Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 Fax: +65 2643-8367, e-mail: service thailand@sartarius.com

o

SARTORILS

Ceriir

e

of Calibration

Model Number :

MSE2245-100-DU

Description : Analytical Balance
Serial Number ; 0027405555

ID No.: BKK_EN00G3
Manufacturer : Sartorius

Certificate No. ;
Issued Date :

Reference No. :

Page No. :

24810270

Monday, August 05, 2024

240942

20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of a weighing instrument to display nearly identical readouts under The off-center loading error is yiclded by the difference between the readout of
constant test conditions when the same load within a measurement series is placed repeatediy on the | the load, ie 1/3 or 1/4 of maximim capacity, placed in the middle of the
welghing pan in the same manner. The standard deviation is uscd to express reproducibility weighing pan and between each of four additional measurement points {
quantitatively. positions defined according to OIML R76).
Nominal Value : (Low Load) 20.0000 200.0000 Nominal value : 100 g
20 g 20.0000 199.9999 Tolerance 0.0004 g
Tolerance 20.0001 200.0000
00001 g 20.0000 200.0000 P e Difference
ge) 5
20.0000 200.0000 ‘ J[V‘"i ‘ 1 _
\ }*—' I
Nominal Value : (High Load) 20.0000 200.0000 N 2 0.0000
200 g 20.0001 | 200.0001 o 3| 0.0000
Tolerance 20.0000 I 200.0000 4 0.0000
00001 g 20.0000 | 199.9299 5| 0.0001
20.0000 200.0000 B -
Standard Deviation 0.00004 0.00006
Linearity
The linearity, also called Hnearity error. Describes the deviation of the characteristic curve of a weighing instrument from the linear slope.
Tolerance 0.0002 g
]
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(g o) (@ () (o)
0.01 0.0100 0.0100 0.0000 0.00015
0.1 0.1000 0.1000 0.0000 0.00015
1 1.0000 1.0000 0.0000 0.00015
2 2.0000 2.0000 0.0000 0.00015
5 5.0000 5.0000 0.0000 0.00015
10 10.0000 10.0000 0.0000 0.00015
20 20.0000 20.0000 ' 0.0000 0.00015
50 50.0000 50.0001 0.0001 0.0001¢6
100 100.0000 100.0001 0.0001 0.0001¢
200 200.0000 200.0000 0.0000 0.00029
End of Report.

SOP FM 33 03 February 2022.
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Metrological Center
SCI ECO Services Company Limited

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

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100
Bangkok Tel : +668 9205 6851 , +669 8247 2360

Website : www.scieco.co.th

E-Mail ; calibrate@scg.com

Certificate No.T231303

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 Calibration

: Liquid Bath ( Water )
: MEMMERT
: WNB29

: L611.0135

: BKK_ENO0148

: T6455A4

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

REVIEW BY S""il Ui

APPROVED BY L‘L—‘ AL

NEXT CAL. DATE L.l

o et o SR

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

Khet Suan Luang, Bangkok 10250

ORGANIC PREPARATION LAB

: 27 June 2023

11JUL 2023

: Sujjar Naknakred ( Site Calibration Manager )

: 3>ﬂ 4‘» / Boonchai Suriyawong (Site Calibration Manager)

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 lahoratory. This certificate may

not be reproduced other than in full except with the prior written approval of the Metrological Center,

FM-L14118/31-08-64

NSC-TISI-TIS 17025
CALIBRATION 0244



Ay Metrological Center
K@)‘ ‘ SCG SCI ECO Services Company Limited

: . : NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T231303 Page 2 of 3

Calibration Report

Equipment : Liquid Bath ( Water )
Date of Calibration : 4 July 2023
Environment : Temperature : 22.2-22.5 °C

Line Voltage : 221.6-224.8 V
Relative Humidity : 55-65 %RH

Cond ltmn Ofﬂusresu]tsof P s O R

1

. This equipment was calibrated by insert five resistance thermometer detectors into its water bath , the other one

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

to WI-T36 ( based on ASTM E715-80 ( Reapproved 2001 }).

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 M18 (CH1,CH6-CH7,CH9-CH10) T230545 10 April 2024
DATA LOGGER 34970A T149 T230545 10 April 2024

. 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 3 Hour 45 Minute At 60 0C
. Adjustment :
( X ) without adjustment () after adjustment
Son Lo
Approved By

FM-L15 117/15-05-63



Metrological Center
SCI ECO Services Company Limited

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

©/SCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T231303 Page 3 of 3
Calibration Report
Side View Top View STD4 = CcH9
STD3 =CH-7 ; :
T - - /Medium TG Geometric Center fReference point)
i .
H T} /Immersion line (depth=—__4 _cm.) . 3 T 4 .
0 € pTa 6 iAe N § S - = (D=Medium level) w

l l- 5 STD2 =

\ STD1 =  CH- '--_\.. 1 l STD5 = CH-l0 2

UUC 's floor

A

L >
@® 1~®@5 = Position of Working standards

- D = Medium level : 8 cm. Working space dimension : 40 X 60 x 16 (WxLxH)
-UUC 's medium : Water
- Working standards are located at 2.5 cm. away from each coner and walls.
Measurement Results:
Average Standard Reading at each position (OC )
Calibration Point CH-1 CH-6 CH-7 CH-9 CH-10
60 60.03 60.06 60.24 60.11 60.18
85 84.79 84.83 85.42 85.05 85.20
95 93.71 93.83 94.62 94.15 94.42
Liquid Bath ( Water ) Temperature Distribution
. Reading (C) Average Stability Uniformity Uncertainty Coverage
Setting ( C) " - R z
Min , Max | Average (C) (+=C) *C) *+C) Factor k
61.0 60.9,61.1 61.0 60.12 0.13 0.19 0.29 2.04
86.0 85.8,86.2 86.0 85.06 0.19 0.47 0.44 217
95.0 946,95 94.9 94.15 0.32 0.65 0.55 2.13

* The quoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

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

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

a level of confidence of approximately 95 % .

VA

Approved By.

FM-L15 117/15-05-63




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES - . A

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

NSC-TISI-TIS17025

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

Certificate of Calibration CertNo.: 24CH1295
Page.: 10f3

Equipment : pH Meter

Manufacturer : Hach

Model : HQ411d \ OIQ/ }(

Serial No. : 200100031163 REVIEW BY ..... 4 =7  f=........

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

BKK_EN0342 \S P
Used Item APPROVED BY |H|Uk

.................................

16 October 2024

17 October 2024 [\ v car pate.... 17/10/25
2410-0548DSC-5

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

Warakorn Lerngagtrakul

S

Approved Signatory

21 October 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.




Cert.No.: 24CH1295
Page.: 2 of 3

Condition of this calibration result

1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1)Ref. Standard Thermometer 2188080 130RC044 2411022 16 Sep 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials :The measurement results are traceable to S| through Hach Lenge GmbH Ltd.
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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) (%) k
pH Electrode 4.008 4.028 174.6 0.0044 2.00
S/N.: 230473042902 6.999 7.014 1.4 0.0084 2.05
10.010 10.018 -172.8 0.0066 2.00

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



Cert.No.: 24CH1295
Page.: 30of3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : PHC281
- Serial No. : 230473042902
Dimension of probe
- Length : 103 mm.
- Diameter : 12 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
25.0 25.002 25.0 -0.002 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 %.

-o0o-




v dwda ey lavenusadind 150
DOUBLE S DIAGNOSTICS CO., LTD.

—— 4 TOURANEE 14 WU VAT AETR 10260 Tt (027 477000 s 02) 747-7008
BSHABENGE 4 So Udomsuk 14, Bangna, Bangkok 10260 Tel. (02) 747-T009 Fax: (02) 747-7008

Maintenance Plan YEAR: 9’02%

Periodical maintenace check list for Konelab

12M Note!

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

Place: 'QLS’LAB ............................ Instrument: KJGA?W .......

Date/Time: ....c.cceuees Léi‘y/é"?‘ ................. Serial no: ZQ?X’.Z .................................

Service done by: Mg‘. ...... w INStall date: ...cccciiimnniciiienninnessssssnseesesssenans
Signature of customer: gﬁc'/\;&‘/ ...... Date/Time: ........ | (,10%’\‘11)2(& .............................

]
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Accuracy results Agquakem 7.2.AQ2 Page: 1
Laboratory

Analyzer User

8/16/2024 14:53

Performed 8/16/2024
Lot WB34

ACCEPTANCE CRITERIA

Result Limit Warning
Temperature (2C) 37.8 37.0 +/- 1.0
Dispensing ratioc 16.4 14.8 - 17.2
CV% 0.29 &l o
Photometric noise
Max SD L340 2 (mA) 0.17 <2.0
Max SD L340 4 (ma) 0.87 €340
Linearity of photometer
Slope 1.0141 0.94 - 1.06
Curvature 0.0053 +/- 0.02
Max bias from linear fit (mA) 4.3 <15.0
Max delta % -1.6 +/- 6.0
Linearity of sample dispensing
Proport. volume XDISPZ (21) 2.06 1.96 - 2.16
Proport. volume XDISP4 (?1) 4.14 3.85 - 4.40
XDISP2Z CV% 1.21 <2.0
XDISP4 CV% 0.90 <2.0
XDISPLO CV% 0.68 <2.0
Needle 0 ?1 volume
Average (A) 0.005 <0.050
Standard deviation (&) 0.002 <0.005
Volume (?1) 0.03 <0.32
OTHER INFORMATION
Dispensing ratioc Photom. neoise: SD (mA)
Posit Result (&) Posit L340 2 L340 4
. 0.1549 1 0.15 0.80
2 0.1549 2 0.17 0.79
3 01537 3 0.04 0,65
4 0.1547 4 0.16 0.31
5 0.1547 5 0 o 11, 0.58
6 0.1545 6 0.14 0.87



Accuracy results Aguakem 7.2.A02 Page: 2

Laboratory
Analyzer User

8/16/2024 14:53

Linearity of sample cispensing

Test Absorbance (A)
XDISPZ2 0.306
XDISP4 0.0l12

XDISP10 1.471

Linearity of photometer

L340 Target (&) Meas (A) Delta (&) Delta %
1 0.002 0.006 -0.004 -217.7
2 0.486 0.493 -0.007 -1 .5
3 1.451 1.469 -0.018 ~1.2
4 1.936 1.963 -0.027 -1.4
5 2.415 2.454 -0.039 -1.6

4 -

5 2

Meas (A 74
(a) P
//
7
Vs
"
Vi
4
<
y
//
d
0
0 4

Target (A)



TECHNOLOGY PROMOTION ASSOGIATION (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
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NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 24CH228

Certificate of Calibration Page? \\ 1 013

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Pornthippa Tameyakul
() Unnopphol Harachai

(v/) Saithip Meangmai

Issue Date :

pH Meter B ’H, ?
Mettler Toledo REVIEW BY .... e QgaL o I~ )

B626673720
CHM_LG0001
Used Item 19/02/25

NEXT CAL DATE..........0. 000
16 February 20241

19 February 2024
2402-0552DSC-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-CHS5 by direct measurement with standard
voltage and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with themperature standard

Warakorn Lerngagtrakul

S

Approved Signatory

21 February 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.




Cert.No.: 24CH228
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 July 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

2. Certified Reference Materials

Buffer Solution
pH 4.008
pH 6.986
pH 9.997

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

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

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
940102
940104
940106

Exp. date
27 Nov 2025

02 Nov 2024
02 Nov 2024

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

Calibration Results

Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal |Standard . Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/N.: B626673720 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00




Cert.No.: 24CH228
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mV) () k
pH Electrode 4.008 4.01 212 0.0079 2.00
S/N.: 6344910 6.986 6.99 38 0.0093 2.00
9.997 10.01 -139 0.0095 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab®Expert Go-ISM
- Serial No. : 6344910
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* e Uncertainty of Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
25.0 25.002 25.0 -0.002 0.13 2.00
45.0 45.002 451 0.098 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 %.

-000-




7N Metrology
@ ‘ SC(G  sCIECO Services Company Limited

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

Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100 BAORATION o2s

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

Certificate No. T240904 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Oven )
Manufacturer : Memmert }4
WBY ... dMAA_- K.
Model . UF 450 REVIE
APPROVED BY SlY\\Uk?
Serial No. : B717.0531
NEXT CAL. DATE “P,'“It% ........

Customer Code : BKK EN0273
ID No. : T8042A4
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Laboratory (Oven Room)

Date of Receipt : 08 May 2024

Calibrated By : Preecha Phisassutthikul ( Temperature Calibration Manager )
Approved By : ‘ - /Nuafun Sungchum (Metrology Manager)
23 MAY 2014

Date of Issue

The uncertainties are for a confidence probability of approximately 95%. .
This Certificate is issued in accerdance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the faboratory 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 [19/18-08-66



SCI ECO Services Company Limited

Ay
@‘SCG Metrology

NSC-TISI-TIS 17025

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244
Certificate No, T240904 Page2 of 3
Calibration Report
Equipment : Chamber ( Oven)
Date of Calibration : 14 May 2024
Environment : Temperature : 26.5-28.1 °C

Line Voltage : 226.7-229.8 V
Relative Humidity : 51-57 %RH

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 2001) and AS2853-1936 ).

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 Medel Instrument No. Certificate No. Due Date
RTD 100 ohm 21-(CH1-10) T231955 17 November 2024
DATA LOGGER 34970A T121 1231955 17 November 2024

3. This certificate is traceable o :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1  Hour 30 - Minute At 104 °C
Fresh Air Damper [ | Open |:|Min [:l Medium I:] Max

|:| Close

Not Available
5. Adjustment :
( X ) without adjustment ‘() after adjustment
Y Approved By i

FM-L15 118/18-08-66
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33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrology

SCI ECO Services Company Limited

NSC-TISI-TIS 17025

CALIBRATION 0244

Certificate No. T240904

Remark :

Page 30f 3
Calibration Report
1
é T T 21-CHS
21-CHS5 21-CH¢ «—1] —— Chamber Edge
21-CH%?
2)1-CH3 Hi2 21-GH4
21-CH 2 2 f
l-lllllllllllull‘:gi 1-‘? /
- e YTy

W

4‘3+KV

F 3

Internal Dimensions of Chamber : "W (Width) =104 cm. , H(Height)=72 cm. and D(Depth)=60 cm.
Size of Installed Standard sensor number21-CH1to number21-CHS8 : a=5¢m. ,b=5c¢m. and ¢=5cm.

Size of Installed Standard sensor number21-CH9 :

W/2=104 cm./2 ,H/2=72 cm./2 and D/2=60 cm./2

Measurement Results
Average Standard Reading at each position (°C )
Calibration Point 21-CH1 | 21-CH221-CH3| 21-CH4 | 21-CH5| 21-CH6 | 21-CH7| 21-CHS8| 21-CH9
104 1034 | 105.0 { 103.7 | 103.6 | 103.3 | 104.6 | 103.3 | 104.0 | 103.9
180 179.5 181.1 | 1792 | 1795 | 179.0 | 1813 | 179.8 | 1799 | 180.2
Chamber ( Oven) ' Temperature Distribution
o Reading (OC ) o o o R Coverage
Setting ( C) Average ( C) | Stability (+ C) | Uniformity { C)| Uncertainty (+ C)

Min , Max Average Factor &
104.0 103.9, 104 104.0 103.85 0.14 1.27 0.44 2.00
180.0 179.9, 180.1 180.0 179.94 0.39 2.29 0.76 2.00

* The quoted uncertainty exclude "uniformity"
The calibration result apply only the above calibrated item.
The result of teStfﬁgas found accurate as shown on date and place of test only.
The reported expag&ed uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidenice of approximately 95 % .

End of Certificate

Approved By.

-

1’4

FM-L15 I18/18-08-66



Metrological Center

)(Q\‘ S c G SCI ECO Services Company Limited
W | S 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.T240742 Page 1 of 5

Certificate of Calibration

Equipment : Digestion Unit
Manufacturer : SCP Science :
REVIEW BY ....... %Mda/k
Model : DigiPRER HT .
APPROVED BY . 2iriluk.. ...
Serial No. : HTC1120480658 } ’ 95
NEXT CAL. DATE Z1I0%1d>
Customer Code : BKK_ENO0366
ID No. : T2635A5
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250
Customer Location : Wet Chemistry Lab 1

Date of Receipt : 11 April 2024

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By $ E ol %\' / Boonchai Suriyawong ( Site Calibration Manager )
Date of Issue : 02 MAY 2024

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

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

FM-L12 109/30-05-57



Metrological Center
SCG SCI ECO Services Company Limited
o R e s DO 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. T240742 Page 2 of5

Calibration Report

Equipment : Digestion Unit
Date of Calibration : 21 April 2024
Environment : Temperature : 23.9-26.3 °c

Line Voltage : 221.8-2259 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert four standard thermocouples type S into its chamber , the other one
thermocouple type T use for ambient temperature measurement . The calibration was done in according
to WI-T10.
was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC Type S M20A2-(CH11-CH14) T230886 09 May 2024
DATA LOGGER 34970A T47 T230886 09 May 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 6 Minute At 380 °C
Fresh Air Damper  [_] Open |:|Min I:l Medium |:| Max
[ ]Close

[X]Not Available

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

AnZa.

Approved By

FM-L13 108/30-05-57



Metrological Center

@ S C G SCI ECO Services Company Limited
\) o e 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 No. T240742 Page 3 of 5

Calibration Report

M20A2-CHI1 | M20A2:CH12 I { M20A2-CH13 l l M20A2-CH14 | M20A2-CHIL ‘ M20A2-CHI2

Hole | i ! Hole 2

1 M20A2-CHI3 -
i jq Hole 7 : Hole§

M20A2-CHLI I M20A2-CHI2 | M20A2-CHI3 ' M20A2-CH14 | M20A2:CHII M20A2-CHI2 M20A2-CHI3
l Hole 11 Hole 12 Hole 13 Hole 14 Hole 15 Hole 16

Hole 3 Hole 4 i Hole 5 { Hole 6

M20A2-CHI4

{ Hole 9 Hole 10

FRONT
Measurement Results
Cal, Point Setting Reading STD. Position of Stardards at Block
(DC) (OC) (OC) Reading M20A2-CHIT | M20A2-CHI2 | M20A2-CHI3 | M20A2-CH14 | M20A2-CHI1 | M20A2-CHI2 | M20A2-CHI3 | M20A2-CH14
Hole 1 Hale 2 Hole 3 Hole 4 Hole § Hole 6 Hole 7 Huole 8
Max °C 3787 | 3789 | 3779 | 3787 | 3805 379.8 3787 | 3774
Min °C 3782 | 3785 | 3775 3782 | 3801 379.3 378.3 376.9
380.0 380.0 379.2 - 380.5
Average °C 3784 | 3787 | 3777 | 3784 | 3803 379.6 | 3785 | 3772
-
Stability + C 02 02 02 02 02 0.3 02 02
Cal. Point Setting Reading STD. Position of Stardards at Block
(OC) (OC) (DC) Reading M20A2-CHI11 | M20A2-CHI2 | M20A2-CHI13 | M20A2-CHI4 | M20A2-CHI1 | M20A2-CHI2 | M20A2-CHI13 | M20A2-CHI14
Hole 9 Haole 10 Hole 11 Hole 12 Hole 13 Hole 14 Hole 15 Hole 16
Max °C 3784 | 3786 | 3792 | 3796 | 3819 | 3806 | 379.1 378.1
Min °C 3778 | 3782 3787 | 3792 | 3814 | 3799 | 3783 | 3772
380.0 380.0 379.2 - 380.5 =
Average C 378.1 3784 | 3790 | 3794 | 3816 | 3803 | 3787 | 3777
Stability + C 0.3 0.2 02 02 03 0.4 0.4 0.5

*

S X

Approved By

FM-L13 108/30-05-57



Metrological Center
@ SCI ECO Services Company Limited
’\)‘ §N&ALS 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. T240742 Page 4 of 5

Calibration Report

W
| M20A2-CHII | M20A2-CHI2 M20A2-CH13 | M20A2-CHI4 M20A2-CHI2

: i i i -G g 4 maazCHID
| | i ! :
| Hole 17 | Holels { Hole 19 | Hole 20 i Hole 22 Hole 23

M20A2-CHI4 3
Hole 24

| m20a2-cHnt | M20a2-CHI2 | M20a2-CHI3 | M20A2-CHI4 M20A2-CHII M20AZCHIZ [  M20A2-CHI3 M20A2-CHI4
i Hole 25 | Hole 26 | Holo 27 | Hole 28 | Hole 29 Hole 30 <] Hole 31 ! Hole 32

FRONT
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
(UC) (OC) {OC) Reading M20AZ-CHI1 | M20A2-CHI2 | M20A2-CHI13 | M20A2-CH14 | M20A2-CH11 | M20A2-CHI2 | M20A2-CHI3 | M20A2-CH14
Hole 17 Hole 18 Hole 19 Hole 20 Hole 21 Hole 22 Hole 23 Hole 24
Max 0C 378.9 379.2 379.5 380.1 382.1 381.0 378.9 377.8
Min ﬂC 378.2 378.6 379:1 379.6 381.7 380.2 378.3 3717.2
380.0 380.0 379.2 - 380.5
Average 0C 378.5 378.9 379.3 379.8 381.9 380.6 378.6 TS
Stability + C 0.3 03 02 02 0.2 0.4 03 03
Cal. Point Setting Reading STD. Position of Stardards at Block
(OC) (OC) (OC) Rcading M20A2-CH11 | M20A2-CH12 | M20A2-CH13 | M20A2-CH14 | M20A2-CHI1 | M20A2-CHI12 | M20A2-CHI3 | M20A2-CH14
Hole 25 Hole 26 Hole 27 Hole 28 Hole 29 Hole 30 Hole 31 Hole 32
Max OC 378.5 378.1 378.0 378.6 380.7 379.7 377.7 380.9
Min 0C 378.2 377.8 3777 378.1 380.3 379.0 377.2 380.4
380.0 380.0 379.2 - 380.5 5
Average C 378.4 378.0 37719 378.4 380.5 3794 3715 380.6
Stability + C 0.2 02 0.2 02 02 03 02 03
L
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. T240742

M20A2-CHI1
Halc 33

M20A2-CHI2
Hole 34

M20A2-CHI3
Hole 35

Calibration Report

Hole 36

M20A2-CHI4 H
1

M20A2-CHI1
Hole 37

Hale 38

. [ moazcHi2
|

Page 5

| M20A2-CHI3
Hole 39

of 5

FRONT
Measurement Results
Cal, Point Setting Reading STD. Position of Stardards at Block
(OC) (DC) (DC) Reading M20A2-CH11 | M20A2-CH12 | M20A2-CHI3 | M20A2-CHI4 | M20A2-CHI1 | M20A2-CHI12 | M20A2-CHI3 | M20A2-CHI14
" Hole 33 Hole 34 Hole 35 Hole 36 Hole 37 Hole 38 Hole 39 Hole 40
Max °C 3783 377.9 378.7 379.5 381.6 380.5 378.4 378.0
o0
Min C 378.0 377.6 378.4 379.1 381.2 380.0 378.1 377.6
380.0 380.0 379.2 - 380.5 5
Average C 378.2 377.8 378.6 379.3 381.4 380.3 378.2 377.8
0 .
Stability + C 0.2 0.2 0.2 02 0.2 0.2 0.2 0.2

The expanded uncertainty of temperature measurement was +1.87 °C

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 % .

Approved By.

.

oL

FM-L13 108/30-05-57



ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-24 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. XLTWRBSJ Equipment ID BKK_FS1092
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.70 -0.30 -0.30 101.00 1.00 1.00
2 200.00 198.10 -1.90 -0.95 201.20 1.20 0.60
3 300.00 299.20 -0.80 -0.27 301.40 1.40 0.47
4 400.00 398.20 -1.80 -0.45 402.10 2.10 0.53
AVERAGE (%) -0.37 0.54

400

300

200

100

100

200

300

Ideal

—o— Actual NO  —— Actual NOx

400

Calibrated By

( Mr.Jirawut Sakarn)
Field Environmental Scientist (3)

Approved By

=i

( Mr.Sarayuth

Jittranont )

Assistant General Manager

FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group

ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jul-24 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 6BVWIP1K Equipment ID BKK_FS1091
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.50 -1.50
2 200.00 198.00 -2.00 -1.00
3 300.00 298.70 -1.30 -0.43
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.64
400 ®
N /

200 /
100

0 100

200

300

Ideal

—o— Autual

400

Calibrated By

(Mr.Jirawut Sakarn)

Field Environmental Scientist (3)

Approved By

=i

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




High Volume Air Sampler Calibration Worksheet

Dcondo Ping Juristic Person

Project Site : Condominium Barometric Pressure (mm Hg) : 730.5
Calibrate Location : UG UNRIAIA5 C Temperature ( °C) : 31.5
Calibrate Date : 29-Oct-24 High Volume ID : BKK_FS1060
CalibrationSheet No.: C-291024-BKK_FS1060 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N : 5503
Calibrator Model : TE-5028A Calibrator Slope : 1.04803
Calibrator S/N : 2585 Calibrator Intercept : -0.01206
Test No. Delta H,0 Qa I: Chart Linear Regression
(inch) (m*/min) (CEM)

1 2.4 0.966 32 Slope : 47.0957

2 28 1.043 36 Intercept : -13.1298

3 3.2 1114 40 Correlation Coefficient : 0.9979

4 3.8 1.213 44

5 4.4 1.304 48

1(CFM)
65.4

y=47.096x - 13.13

0.0 T T 7 T T T T T T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)
| "~ [ Q’%——’
U d' j(j'kr&LW\,{'\ - -—
Calibrated by Approved by :
( Mr.Jatsarawut Pattama ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23



PLAY SOLUTION

Certificate No.

Vi,
‘{,\\‘\ 1 I'J,,’/

s
/%,

PLAY SOLUTION TECHNOLOGY COMPANY LIMITED

179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210
Tel.:+66 2 011 0505, Fax:+66 2 010 7700

www.playsotec.com

W

Py
e B
sl xln\“\\\

¥

NSC-TiISI-TIS17025
CALIBRATION 0378

CERTIFICATE OF CALIBRATION

: PST-0126-24 W/0 No.: WO-0051-24

Customer
Pageno. 1 of 3
Company : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Address : 104 Phatthanakan 40, Phatthanakan Road, Khwaeng Phatthanakan,

City / Province

: Khet Suan Luang, Bangkok

Zip/Postal : 10250

Device
Equipment : Electronic Balance Capacity : 120/220 g
Manufacturer  : OHAUS Readability : 0.00001/0.0001 g
Model : EX225D/AD ID No. : BKK_EN0403
Serial No. : 309774648
Condition : Normal

Environment Conditions REVIEW BY ..... %Mdd/ y k .....

Location of Calibration : Enviroment Lab APPROVED BY SIYllUk? ......
Ambient Temperature : 2041 (°c) +3 %

Relative Humidity 1 703 (%RH) A5 %RH | 1NEXT CAL. DATE 03 lob’w ______
Barometric Pressure : 10111 (mba) £10 hPa - e e e
Comment

Date of Receipt

Date of Calibration

Issue Date

Calibrated by

. June 3, 2024

: June 3, 2024

: June5, 2024 \
4

Mr.Kittichai Rattanatham Approved by

{ Mr.Kittichai Rattanatham )
Calibrator Approved Signature

The reported measurement result relates only to the measurand and applies only at the time of measurement.

This Certificate is issued in accordance with the conditions of accreditation granted by Thai Laboratory Accreditation scheme which has
assessed the measurement capability of the laboratory and is traceability to recognize national standards and to the unit 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 prior written approval of the calibration center, Play Solution Technology Co.,Ltd

F-039

REV.03 30/08/66
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“ S
PLAY SOLUTION TECHNOLOGY COMPANY LIMITED S 2
' 179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210 M
PN
Tel.:+66 2 011 0505, Fax:+66 2 010 7700 E ///-—\\\\\e
Yy W
PLAY SOLUTION  www.playsotec.com NSC-TISI-TIS17025
CALIBRATION 0378
Certificate No. : PST-0126-24 W/O No.: WO0-0051-24
Result of Calibration : Without Adjustment

Pageno. 2 of 3
1. Repeatability

Weighing Range 1 g Nominal Value g | Standard Deviation g
50 0.000012
Max.capacity 220
200 0.000048

2.Linearity, Departure of Indication from nominal value

Weighing Range 1

Nominal Value Standard Value Indication Error of Indication | Expanded Uncertainty it
B g g g g
0.01 0.01000 0.01000 -0.000001 0.000082 2.87
0.1 0.10001 0.10001 0.000004 0.000082 2.87
0.5 0.50000 0.50001 0.000012 0.00008 2.87
1.00001 1.00002 0.000013 0.00008 2.87
S 5.00002 5.00003 0.000009 0.00008 252
10 9.99999 5.99999 -0.000001 0.00008 2.28
50 50.00001 49.99998 -0.000027 0.00016 2.00
100 100.00002 100.00002 0.000004 0.00030 2.00
150 150.00002 150.0001 0.000077 0.00045 2.00
200 200.00003 200.0001 0.000068 0.00060 2.00

F-039 REV.03 30/08/66
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Y PLAY SOLUTION TECHNOLOGY COMPANY LIMITED :S\\t:’_{//”é
' 179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210 M
Tel.:+66 2 011 0505, Fax-+66 2 010 7700 ”7//,:?\\\“

PLAY SOLUTION  www.playsotec.com e e A

CALIBRATION 0378

CERTIFICATE OF CALIBRATION
Certificate No. : PST-0126-24 W/0 No.: WO0-0051-24

Result of Calibration

Pageno. 3 of 3

3.Eccentricity
Test load at least 1/3 of the maximum capacity, typically placed between 1/2 and 1/3 of the distance from the centre of

the load receptor to the edge.

Weighing Range 1

Test Load : 100 g
Pasition Indication g
i 100.00004
2 100.00005
3 100.00002
4 100.00004
5 100.00003
Max.Deviation 0.00002

Standard method
The calibration was performed by using calibration laboratory's in-house calibration method : CP-M-001 based on

"UKAS LAB 14 : Calibration of weighing machine" : edition 6 | October 2019

Reference standards instrument

Instrument OIML Class S/N Ceritificate No. Due Date
Standard Weight Set E2 4000021952 22-128725 November 30, 2024
Standard Weight Set - = & .
Standard Weight Set - - = n
Standard Weight Set - - = =

Measurement Uncertainty
The given measurement uncertainty is the standard of the measurement multiplied by an extension factor k which corresponds
to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to UKAS M3003.

Traceability : The measurement is traceable to national standard, which realize the physical unit of measurement (Sl)
- Through the reference calibration |aboratory of Asia Medical and Agricultural Laboratory and Research Center Co.,Ltd

.

END OF REPORT

F-039 REV.03 30/08/66



High Volume Air Sampler Calibration Worksheet

Dcondo Ping Juristic Person

Project Site : Condominium Barometric Pressure (mm Hg) : 730.5
Calibrate Location : UUAIUKAIAIATT C Temperature ( °C) : 31.7
Calibrate Date : 29-Oct-24 High Volume ID : BKK_FS1056
CalibrationSheet No.: C-291024-BKK _FS1056 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 5499
Calibrator Model : TE-5028A Calibrator Slope : 1.67329
Calibrator S/N: 2585 Calibrator Intercept: -0.01925
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 3.2 1.0558 40 Slope : 34.6573

2 4.2 1.2067 44 Intercept : 2.8069

3 54 1.3657 50 Correlation Coefficient : 0.9979

4 6.4 1.4851 54

5 7.8 1.6375 60

1 (CFM)
65.4
y =34.657x + 2.8069
0.0 T T T T T T T T T T T T T . T . . . .
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
Tt 2o R
Calibratedby u ﬂ Sﬂlr&\’\l\{ Approved by : 3 —

( Mr.Jatsarawut Pattama )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

{1111}

INNOWVATIVIE | AJAB

VT R e R R T T
ANS|I National Accreditation Board
v BuTuivl Buangiue $1fa ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page 1/2

Certificate of Calibration

Customer Certificate No : 24-AFM-018 Rev, |
Name : ALS Laboratory Group Thailand Co., Ltd. Request No : Req-2024-0043
Address 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok

10250

Unit Under Calibration Details

Measurement Item . Air Flow Meter
Manufacturer : Bios

Model : Defender 510-L
Serial Number : 206895

ID : BKK_FS1346

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature L2373 °C
Humidity : 55 %RH + 20 %RH
Barometric Pressure : 1013 hPa+ 10 hPa
Received Date : 3 January 2024
Calibration Date : 29 January 2024

Sensor Model : -

Sensor Serial Number : -

2 e
e many,

Donatorn E

TN

-\ VA RN
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Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 12 July 2024
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
Temperature meter GT 11 08000057 Qreborn 27 February 2024
Pressure meter CPG2400 41000KDU/651882 TPA 9 November 2024
Traceability :

This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943
Note :

.01

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

approximately 95 %.

This Certificate was issued to replace to Calibration Certificate No. 24-AFM-018

Calibration By : me

Mr. Noppadon Luangart

Service Calibration Enginecer

The results related only to the item calibrated. The certificate shall not be reproduced except in full

Approved By : M ;—'l"r

T
Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 1 February 2024

. without written approval of the Innovative Instrument Co., Ltd.

FM-708-AFM-01 Rev.01 Issue date 25/01/24



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (6610-2116-7140 AC-2961

Page 2/2

Certificate No : 24-AFM-018 Rev.1

Request No : Req-2024-0043

Result of Calibration : Without Adjustment

Temperature Pressure STD uuc Error Uncertainty
‘o (kPa) (ml/min) (ml/min) (ml/min) (ml/min)
25.00 101.66 20 20.148 0.1 1.3
25.00 101.67 100 99.409 -0.6 2.8
24.90 101.63 199 197.46 <15 5.6
25.00 101.61 300 298.15 1.8 8.4
24.90 101.60 399 400.13 1 11
24.90 101.59 480 478.02 =20 6.8
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 :
Pres Tmea:

Qmeas = Qref X Prs X Too:

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

Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited

End of Certificate

The resulls 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.01 Issue date 25/01/24



BKK_FS0614

/m NVIAD

Mesa La bs NVLAP Lab Code 200661-0

Calibration

Calibration Certificate

CertificateNo. 610563 Sold To:
PI'OdUCt 200-510M Defender 510 Medium Flow

Serial No. 151114 ,
Cal. Date 21-My-2024

All calibrations are performedin accordance with 1ISO 17025 at Mesa Laboratories, Inc., 12100 W. 6th Ave, Lakewood, CO 80228, an
ISO 17025:2017 accredited laboratory through NVLAP. This report shall not be reproduced except in full without the written approval of
the laboratory. Results only relate to the items calibrated. This report must not be used to claim product certification, approval, or
endorsement by NVLAP, NIST, or any agency of the U.S. Government.

As Received Calibration Data

Lab. Pressure 614.2 mmHg
Technician Derek Dellape Lab.Temperature  24.3 °C
Instrument Reading Lab Standard Reading Deviation Allowable Deviation As Received
0 ccm 4504.81 ccm -100.0% 1.00% Out of Tolerance
0 ccm 1000.98 ccm -100.0% 1.00% QOut of Tolerance
0 ccm 249.55 ccm -100.0% 1.00% Out of Tolerance
Mesa Laboratories Standards Used
Description Standard Serial Number Calibration Date Calibration Due Date
ML-800-24 117991 13-Nov-2023 13-Nov-2024

Mesa Laboratories Inc. 12100 W. 6th Ave, Lakewood, CO 80228 USA
(303) 987-8000 www.mesalabs.com Symbol “MLAB” on the NASDAQ

10of2 FM-00228 Rev. B



/m NVIAD

MesaLabS NVLAP Lab Code 200661-0

Calibration

As Shipped Calibration Data

Certificate No 610563 Lab. Pressure 617 mmHg

Technician Derek Dellape Lab.Temperature 24.6 °C
Instrument Reading Lab Standard Reading Deviation Allowable Deviation As Shipped
4482.47 ccm 4493.49 ccm -0.25% 1.00% In Tolerance
997.25 ccm 996.83 ccm 0.04% 1.00% In Tolerance
248.51 ccm 248.67 ccm -0.06% 1.00% In Tolerance

Mesa Laboratories Standards Used

Description Standard Serial Number Calibration Date Calibration Due Date
ML-800-24 211063 04-Oct-2023 04-Oct-2024

Calibration Notes
The expanded uncertainty of flow has a coverage factor of k = 2 for a confidence interval of approximately 95%.

Flow testing is in accordance with our test number MP-00672 with an expanded uncertainty of 0.27% using high-purity nitrogen or
filtered laboratory air.

Traceability to the International System of Units (SI) is verified by accreditation to ISO/IEC 17025 by NVLAP under NVLAP Code
200661-0.

Technician Notes:
By: Approved By:

7@?%

Derek Dellape Troy Thacker
Production Assembiler Il Quality Engineer

Mesa Laboratories, Inc. certifies that the above instrument meets or exceeds published specifications, and that the calibration results
in this certificate were obtained using equipment capable of producing results that are traceable through NIST to the International
System of Units (SI). Calibration results are in compliance with ISO/IEC 17025:2017. Calibrations process has a Test Uncertainty
Ration (TUR) of 4:1 or greater. Any Pass/Fail determination is made without taking measurement uncertainty into account and is
based on UUT performance against required tolerance only.

Mesa Laboratories Inc., 12100 W, 6th Ave, Lakewood, CO 80228 USA
(303) 987-8000 www.mesalabs.com Symbol “MLAB" on the NASDAQ

20f2 FM-00228 Rev. B



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD, HEAD OFFICE

INNOVATIVE )
7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO, — e S E ANSI National Accreditation Board
witin BuTuiiWl Buanfiuue 1fa ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7 140 AC-2961

Page 1/2
Certificate of Calibration
Customer Certificate No : 24-AFM-033
Name : ALS Laboratory Group Thailand Co., Ltd. Request No : Req-2024-0241
Address * 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok
10250

Unit Under Calibration Details

Measurement Item . Primary Flow Calibrator

Manufacturer : Bios

Model : Defender 510-L Sensor Model : -
Serial Number 1 130027 Sensor Serial Number : -
1D : RYG_FS0208

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details | REVIEW BY

Temperature ¥ 23TE£37E
Humidity 1 55 %RH +20 %RH ! PECHVEEN
Barometric Pressure : 1013 hPa+ 10 hPa REXT CAL. DATE
Received Date : 31 January 2024
Calibration Date : 13 February 2024
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Model Serial Number | Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 12 July 2024
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
Temperature meter GT 11 08000057 Qreborn 27 February 2024
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 £ = 2, providing a level of confidence

approximately 95 %.

Calibration By : W Approved By : ‘*?.’(,7
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 13 February 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.01 Issue date 25/01/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (06)0-2116-5860-1 FAX: (66)0-2116-7140
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ANSI National Accreditation Board

uisiv BuTundiv Buansuus $7fn ACCREDITED
CALIBRATION LABORATORY
AC-2961

Page 2/2

Result of Calibration : Without Adjustment

Certificate No : 24-AFM-033

Request No : Req-2024-0241

Temperature Pressure STD uuc Error Uncertainty
(nC) (kPa) (cc/min) (cc/min) (cc/min) (ec/min)
24.50 101.26 20 19.965 0.0 1.3
24.20 101.25 101 100.50 <0.5 2.8
24.00 101.31 200 199.13 -0.9 5.6
23.90 101.42 301 303.56 2.6 8.4
24.10 101.41 401 404.57 4 11
24,10 101.49 480 483.81 38 7.0
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 :
Pres Timeas
Qmeas = Qref X X
Pres Tret
where Q= Flow Rate P = Absolute Pressure

Meas = Measurement Condition

* Indicates non accredited

T = Absolute Temperature

End of Certificate

ref = Standard Condition

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.01 Issue date 25/01/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

ENNOWVATIVIE y
7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO, e e e’ e - ANSI National Accreditation Board
witiv BuTunfiv Sudngwua d1fa ACCREDITED

llIIIIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 AC-2961

Page 1/2
Certificate of Calibration

Customer Certificate No : 24-AFM-032
Name . ALS Laboratory Group Thailand Co., Ltd. Request No : Req-2024-0240
Address © 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok

10250
Unit Under Calibration Details
Measurement Item : Primary Flow Calibrator
Manufacturer : Bios
Model : Defender 510-M Sensor Model : -
Serial Number 1 129958 Sensor Serial Number : -
1D : RYG_FS0209
Location of Calibration : LAB 4 AIR VELOCITY METER .
Calibration Environment and Details ! REVIEW BY P
Temperature 1 23CAL 3 CC I o
Humidity : 55 %RH + 20 %RH el oL
Barometric Pressure : 1013 hPa=<10 hPa FEENT AL DATE w/g /26 [
Received Date : 31 January 2024 : :
Calibration Date : 13 February 2024

Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 12 July 2024
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
Temperature meter GT 11 08000057 Qreborn 27 February 2024
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 : Vo Approved By : m :{o.],
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 13 February 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.01 Issue date 25/01/24



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
e ;

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEQ., ANSI National Accreditation Board
vdtiv BuTunfivl Buanguius $9fa ACCREDITED
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 AC-2961

Page 2/2

Certificate No : 24-AFM-032

Request No : Req-2024-0240

Result of Calibration : Without Adjustment

Temperature Pressure STD uucC Error Uncertainty
(DC) (kPa) (ec/min) (cc/min) (ec/min) (cc/min)
23.80 101.89 95 100.13 5.1 2.8
23.90 101.71 501 513.93 12.9 72
24.18 101.62 1006 1019.3 13 14
24.00 101.81 1997 2023.0 26 29
24.10 101.87 2999 3035.5 37 45
24.60 102.00 3944 3991.8 48 59
24.60 102.08 4739 4790.5 52 g}
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 = Qrefx

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

Pres Tmeas
X
Pres Tres

Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited

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.. Lid.

FM-708-AFM-01 Rev.01 Issue date 25/01/24
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Certificate of Calibration

Customer Certificate No : 24-AFM-174
Name ¢ ALS Laboratory Group Thailand Co., Ltd. Request No : Req-2024-1861
Address ¢ 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang,

Bangkok 10250

Unit Under Calibration Details

Measurement Item . Air Flow Meter

Manufacturer . MesaLabs Accuracy : 1% of Reading
Model 1 510-M Sensor Model : -

Serial Number 1 208345 Sensor Serial Number ; -

1D © BKK_FS1347 Instrument Status : Used

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature 1 28" CE3C

Hpalorn 1~

REVIEW BY vttt riessisiioriss

Humidity : 55 %RH + 20 %RH APPROVED BY th’\n@.z

Barometric Pressure : 1013 hPa + 10 hPa

3

Received Date : 22 August 2024 | NEXT CAL. DATE ..... '2 &/8/26
Calibration Date . 28 August 2024
Calibration Procedure @ In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Model Serial Number Traceble Due Calibration
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 ; e Approved By : 2N iq
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 28 August 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 Ca., Ltd:

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



INNOVATIVE INSTRUMENT CALIBRATION LAB

* Indicates non accredited

Meas = Measurement Condition

ref = Standard Condition

MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

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

“\u' I u‘u,,
= \\ /,,
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE = el
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO, E y H'N'O'VAT'VE | M ﬁg,"‘,‘maa%;?&m
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND = SRR TICHER S "{,/ = \}: ACCREDITED
TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140 ’-'-'nln\“\\ muﬂm&%gﬁslonmonv
Page 2/3.
Certificate No : 24-AFM-174
Request No : Req-2024-1861
Result of Calibration : Without Adjustment
Temperature Pressure STD vuc Error Uncertainty MPE
Result

‘0 (kPa) (ce/min) (ce/min) (ce/min) (ee/min) | (ce/min)

22.30 100.57 100 99.526 -0.5 2.8 1 N/A

22.40 100.61 499 500.48 1.5 7.8 5 N/A

2250 100.56 1004 1004.8 1 15 10 N/A

22.60 100.54 2008 2003.3 -5 29 20 N/A

22.80 100.62 3034 3032.1 -2 45 30 N/A

23.20 100.71 4032 4022.4 -10 60 40 N/A

23.40 100.73 5060 5056.4 -4 79 51 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 :
Pret Tmea:
= Qref X K e
Pres
where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature

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-174

Request No : Req-2024-1861

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity o 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.

! i " . & o
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_ Fail Upper limit

Measured value Fail'
P %
95% expanded uncertainty { s

Nominal

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., Lid.

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

Name

Address

Certificate of Calibration

Bangkok 10250

Unit Under Calibration Details

Measurement Item
Manufacturer
Model

Serial Number

ID

Location of Calibration

: Air Flow Meter
. Bios

: Defender 510-L
: 130026

: BKK_FS0619

: LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date
Calibration Date

Calibration Procedure

3 2300 =3 E

55 %RH + 20 %RH
: 1013 hPa = 10 hPa
1 22 August 2024

: 9 September 2024

: ALS Laboratory Group Thailand Co., Ltd.

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

Certificate No : 24-AFM-177

Request No : Req-2024-1862

Accuracy : 1% of Reading

Sensor Model : -

Sensor Serial Number : -

Instrument Status : Used

R L L P Traerpap

% ﬁgdé
| APPROVED BY ...

| Review gy ., Alaafors P

| NEXT CAL. DATE . alalsg

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

Reference Standard Model Serial Number | Traceble Due Calibration
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 :

Iy

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By : j);;/o’

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 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.. Litd.

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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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
'Ws) (kPa) (cc/min) (cc/min) (ce/min) (ce/min) (e¢/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 20 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 :

Pres Timea:
Qmeas = Qref X X——
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-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

95% expanded uncertainty

Nominal

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.
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NAC TEST REPORT APPROVED BY _Jomvatown ()

.............................

CUSTOMER NAME : ALS Laboratory Group (Thailand) Co., Ltd. [US% Leuealod wWauss ios ng
EQRIPMENT NAME : THC Analyzer
MANUFACTURER : HORIBA MODEL : APHA-370 |SERIAL NO : WKJONSOM
STANDARD GAS CONCENTRATION (PPM) 506.1 PPM CYLINDER NO : CC734373
CYLINDER PRESSURE (pslg) : 1,000 PSI CERTIFIED DATE : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE : 12/05/2028
TEST RESULTS
TEST RESULTS
POINT NO
IDEAL  [ACTUAL CH4|ERROR CH4|%ERROR CH4| ACTUAL THC|ERROR THC| %ERROR THC
ZERO 0.000 0.00 0.000 - 0.00 0.000 -
1 10.000 10.30 0.300 3.00 10.29 0.290 2.90
2 20.000 20.20 0.200 1.00 20.09 0.090 0.45
3 30.000 30.01 0.010 0.03 30.10 0.100 0.33
4 40.000 39.90 -0.100 -0.25 39.99 -0.010 -0.02
AVERAGE (%) 0.95 0.91
PPM
50
40 —&—DEAL
—B— ACTUAL CH4
30

A ACTUAL THC

20

Linear (ACTUAL THC)

10

0 I¥ T T T T PPM
0.000 10.000 20.000 30.000 40.000 50.000

gosmsdayamedumadiadiandy . wihidheuinismdanisee , s 02-868-0812 # 15,16 , E-Mail : Engineer@jiranatee.com

Wil 63/14-15,67/35-36 puuiwssinwy 7,7/1 uvaedavimse lwmunnenlvig) ngayiwe 10600 3 02-8680812-13 Tnsans 02-868-1889
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MULTI POINT CALIBRATION REPORT

CUSTOMER NAME : ALS Laboratory Group (Thailand) Co.Ltd.

EQUIPMENT NAME : CO Analyzer

MANUFACTURER : Teledyne - API JMODEL : T300 SERIAL NO : 5947

STANDARD GAS CONCENTRATION (PPM) : 808.9 CERTIFIED DATE : CC739972
CYLINDER PRESSURE (pslg) : 900 CERTIFIED DATE : Nov ,05 ,2020
CERTIFIED BY : AIRGAS SPECIALTY GASES EXPIRED DATE : Nov ,05, 2028

CALIBRATION RESULTS

CALIBRATION RESULTS
POINT NO
IDEAL (PPM) | ACTUAL CO (PPM) | ERROR CO (PPM) % ERROR CO
REVIEW BY ...Nichufa N. ZERO 0.00 0.01 0.01 :
— L m 1 50.00 49.36 -0.64 -1.28
AlPP! [ANVAI0TN V]
ROVED BY ...2hvHhoen 'l 3 — —— Py aET
MEXT CAL. DATE ... 5. Aug. 25 3 199.20 202.08 2.88 1.45
4 400.30 402.41 2.1 0.53
5 808.90 808.47 -0.43 -0.05
AVERAGE (%) 0.76
900.0
—&— ACTUAL CO (PPM)
i y = 1.00022x + 0.52197

R? = 0.99998 / Linear (ACTUAL CO
700.0 (PPM))
/ Linear (ACTUAL CO
600.0
/ (PPM))
500.0

Reading Concentration (PPM)
»
(@
o
(@)

1 i T i T 1 1 1

1000 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Input Concentration (PPM)

CALIBRATED BY : ATUTUIAN HUNBN] DATE : 5 @A 2567

FANNTTBNANNAUNATANNEAN | AruauAN unana Insdwi: 02-515-8987

1l 388 DUUTTAAEN WANIUNTINHN LUAIFAANT NFUNNY 10900  InsAWY : 0-2515-8999 Tnsans : 0-2515-8988 E-Mail : Info@kinetics.co.th




