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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES f‘{y///_?\\\:\;:

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KA €£/E 9

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Cert.No.: 23CHO565

Page.: 10f 3

Certificate of Calibration

Equipment : Spectrophotometer
Manufacturer : Merck

Model : Prove 100

Serial No. : 1904113676

ID No. : 52019025

Condition As-Received: Used ltem

Received Date : 21 September 2023
Calibration Date : 21 September 2023
Reference : 2309-04830C-2
Submitted by : SGS (Thailand) Limited

1/209, 1/211 Moo 1, Ban Chang,
Ban Chang, Rayong 21130

Calibration Place : Spectrophotometry Lab
Ambient Temperature : (23.8-20.9)°C (On-Site)
Relative Humidity : (50.1-50.2)% (On-Site)
Calibration Procedure : In - house method :

CP-OCH4 based on ASTM E 275-01

Calibrated by : Kunchit Promprat

Approved by :

Issue Date : 26 September 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 0058836



Cert. No.: 23CHO565

Page: 2of 3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 39130 106269 10 Oct 2024
2. Wavelength Standard set 36730 98330 19 Jan 2024
3. Wavelength Standard set 36730 98331 19 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
- Starna Scientific Ltd.
4. Spectral BandWidth : 4 nm
Scan Speed : - nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (nm) (£tnm) k
418.48 418.5 0.15 2.00
513.70 513.1 0.14 2.00
536.90 536.3 0.14 2.00
637.94 637.6 0.14 2.00
879.70 878.8 0.15 2.00
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Cert. No.: 23CHOb565

Page: 3o0of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (*Abs) k
Zero 0.000 0.0028 2.00
0.5645 0.563 0.0028 2.00
440.0
0.6988 0.698 0.0028 2.00
1.0017 1.001 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5281 0.527 0.0028 2.00
546.1
0.6962 0.696 0.0028 2.00
0.9984 0.998 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5699 0.569 0.0028 2.00
635.0
0.7606 0.760 0.0028 2.00
1.0927 1.092 0.0028 2.00
Remark

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

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

factor k , providing a level of confidence of approximately 95 %.
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WO0-02557040/2024
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Perkink
MAINTENANCE AND TEST CERTIFICATE MODEL
Avio220 Max

Customer : SGS(Thailand)Limited Date Tested: January 10, 2024
Rayong Branch Recommendation Recertification

Address : 1/209, 1/211 Moo 1, Period 6 Months
T. Banchang, A. Banchang Recertification Due: July 10, 2024
Rayong 21130 Date Last Certified: N/A

User Name Khun Saijai Ruangsawat Visit Number: 10F2 W

Phone: +66(0)38685260-64 PerkinElmer Phone: 02-719-6420 ext 206

Email: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

AVIO200 MAX M79S2304111 Syngristix V5

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 30-Dec-24

Instrument Cal. STD4 N930-0221 30-Nov-24
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL
Avio220 Max
SERIAL NUMBER M7952304111 DATE TESTED January 10, 2024

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters. K
B. Inspect and replace as necessary, all torch components including the RF coil. K

C. Inspect all tubing for sign of clacking or leaking.

=

D. Adjust water and gas pressure regulator settings.

=

E. Inspect and leak check pneumatics drawers.

=

F. Clean the exterior of the instrument.

.O ..O .O ..O .O .O
=

2. OPTICAL CHECKS
A. Inspect and clean all optical components. K

B. As reqiured, check and replace all purgebfilters.

=

C. Recheck optical alignment.

2][8]3]
~

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller. K

=

28]

B. Flush out the chiller every year.

4. PERFORMANCE CHECKS

~

A. Torch View Alignment.

2]

B. Wavelength Calibration. K
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkinkl

MAINTENANCE AND TEST CERTIFICATE MODEL

Avio220 Max

SERIAL NUMBER M79S2304111 DATE TESTED January 10, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00864 nm

Ni 231.604 nm <0.011  nm 0.01009 nm

Ni 341.476 nm <0.015 nm 0.01169 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01776 nm
Precision

Zn 206.200 nm %RSD <10% 0.28 %

Mg 280.271 nm %RSD <10% 0.73 %

Mg 285.213 nm %RSD <1.0% 0.61 %

Ba 455.403 nm %RSD <10% 0.54 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 1.52 ppb

As 193.696 nm 3(sd) 1.4 ppb

Se 196.026 nm 3(sd) 1.53 ppb

Pb 220.353 nm 3(sd) 1.72 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 1.69 ppb

Zn 213.857 nm 3(sd) 0.42 ppb

Mn 257.610 nm 3(sd) 0.1 ppb

La 379.478 nm 3(sd) 0.61 ppb

Ba 455.403 nm 3(sd) 0.13 ppb

Ba 493.408 nm 3(sd) 0.1 ppb
BEC : Axial (1B X 1000)/(IS-IB)

Mn 257.610 nm <30ppb 7.83 ppb
BEC : Radial (IB X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 17.57 ppb
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin
MAINTENANCE AND TEST CERTIFICATE MODEL
Avio220 Max
SERIAL NUMBER M79S2304111 DATE TESTED January 10, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
|:| does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

Service Engineer
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Verification COD Reactor

Equipment Name Dri-Block Heater-Digital Temperature Ver 150£2 °C
Serial No. 000827-A Model DB 200/3
Reference Standard Thermocouple Type K Certificate No. 21/4272
Calibration Date 10/03/2023 Next Cal. Date 10/03/2024
Left
Hole 1 Hole 2 Hole 3
NO. Result NO. Result NO. Result
temp. 'C Corr. temp+Corr, temp, C Carr, tamp+Corr, temp. 'C Com. temp+Corr.
1 151.1 -0.36 150.7 1 150.6 -0.36 150.2 1 151.4| -036 151.0
2 1508 | -0.36] 1504| 2 151.7 | -0.36] 151.3| 2 151.3| -0.36 150.9
3 151.2 -0.36 150.8 3 161.1 -0.36 150.7 3 151.7] -0.36 151.3
Mean | 150.67 Mean | 150.77 Mean 151.11
SD 0.208 SD 0.551 SD 0.208
%RSD 0.138 %RSD 0.365 %RSD 0.138
Hole 4 Hole 5 Hole 6
NO. Result NO. Result NO. Result
temp. °C Caorr. temp+Corr. temp. 'C Corr. temp+Corr, temp, ‘C Conrr, temp+Corr.
1 151.7 | -0.36 151.3] 1 150.5| -0.36] 150.1 1 151.5| -0.36 151.1
2 1516 | -0.36 151.2] 2 151.3| -0.36f 1509 2 151.4| -0.36 151.0
3 1515 | -0.36] 151.1 3 1506 | -0.36] 1502 3 150.5| -0.36 150.1
Mean | 151.24 Mean | 150.44 Mean 150.77
SD 0.100 SD 0.436 SD 0.551
%RSD 0.066 %RSD 0.290 %RSD 0.365
Hole 7 Hole 8 Hole 9
NO. Result NO. Result NO. Result
temp. "C Corr. temp+Corr. temp. 'C Corr, temp+Corr. temp. °C Corr. temp+Corr.
1 151.3 | -0.36 150.8] 1 1517 | -0.36] 151.3| 1 150.5| -0.36 150.1
2 151.0| -0.36] 1506 2 150.5 | -0.36] 150.1 2 151.2| -0.36 150.8
3 151.3| -0.36] 1509| 3 1514 | -0.36] 1510/ 3 150.8| -0.36 150.4
Mean | 150.84 Mean | 150.84 Mean 150.47
SD 0.173 SD 0.624 SD 0.351
%RSD 0.115 %RSD 0.414 %RSD 0.233
Hole 10 Hole 11 Hole 12
NO. Result NO. Result NO. Result
temp. "C Corr. temp+Corr. temp. ‘C Corr. temp+Corr, temp, ‘C Conr, temp+Corr.
1 1516 | -0.36] 151.2[ 1 151.5| -0.36] 151.1 1 150.7| -0.36 150.3
2 1516 | -0.36| 1512 2 1512 | -0.36] 1508 2 151.6] -0.36 151.2
3 150.8 -0.36 150.4 3 151.5 -0.36 151.1 3 151.2| -0.36 150.8
Mean | 150.97 Mean | 151.04 Mean 150.81
SD 0.462 SD 0.173 SD 0.451
%RSD 0.306 %RSD 0.115 %RSD 0.299
Verified By

Confidential - Not to be photocopied except by permission of the Laboratory Quality Manager or nominee.

SGS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016




Verification COD Reactor

Equipment Name Dri-Block Heater Digital Temperature Ver 150+2 °C
Serial No. 000827-A Model DB 200/3
Reference Standard Thermocouple Type K Certificate No. 21/4272
Calibration Date 10/03/2023 Next Cal. Date 10/03/2024
Middle
Hole 1 Hole 2 Hole 3
NO. Result NO. Result NO. Result
temp. 'C Cor, temp+Corr. temp. "C Corr, temp+Corr, temp. 'C Coir. temp+Corr.
1 1512 | -0.36 150.8 1 150.7 | -0.36 150.3 1 151.1] -0.36 150.7
2 151.5| -0.36 151.1 2 151.7 | -0.36 151.3 2 151.6] -0.36 151.2
3 1516 | -0.36 1512 3 150.8 | -0.36 150.4 %] 150.9| -0.36 150.5
Mean 151.07 Mean | 150.71 Mean 150.84
SD 0.208 SD 0.551 SD 0.361
%RSD 0.138 %RSD 0.365 %RSD 0.239
Hole 4 Hole 5§ Hole 6
NO. Result NO. Resuit NO. Result
temp, "C Corr. temp+Corr. temp. 'C Corr. temp+Corr. temp. 'C Caorr. temp+Corr.
1 151.5| -0.36 151.1 1 1516 | -0.36 151.2 1 150.5| -0.36 150.1
2 150.7 | -0.36 150.3] 2 151.2| -0.36 150.8 2 150.6( -0.36 150.2
3 1516 | -0.36 151.2 3 151.2| -0.36 150.8 3 151.2| -0.36 150.8
Mean | 150.91 Mean | 150.97 Mean 150.41
SD 0.493 SD 0.231 SD 0.379
%RSD 0.327 %RSD 0.153 %RSD 0.252
Hole 7 Hole 8 Hole 9
NO. Result NO. Result NO. Result
temp. 'C Corr, temp+Corr, temp. "C Corr, temp+Corr. temp. 'C Corr. temp+Carr.
1 151.5| -0.36 151.1 1 151.5| -0.36] 151.1 1 151.2| -0.36 150.8
2 1505 | -0.36 150.1 2 151.7 | -0.36] 151.3] 2 150.9| -0.36 150.5
3 150.8 | -0.36 150.4 3 151.1 | -0.36 150.7 3 151.4( -0.36 151.0
Mean | 150.57 Mean | 151.07 Mean 150.81
SD 0.513 SD 0.306 SD 0.252
%RSD 0.341 %RSD 0.202 %RSD 0.167
Hole 10 Hole 11 Hole 12
NO. Result NO. Result NO. Resuit
temp. °C Corr. temp+Con, temp. 'C Corr. temp+Corr. temp, 'C Corr. temp+Corr.
1 151 -0.36 150.6 1 151.5 | -0.36] 151.1 1 151.2| -0.36 150.8
2 1506 | -0.36 150.2] 2 150.6 | -0.36] 1502 2 150.5| -0.36 150.1
3 151.5| -0.36 151.1 3 151.0| -0.36) 1506 3 151.1| -0.36 150.7
Mean | 150.67 Mean | 150.67 Mean 150.57
SD 0.451 SD 0.451 SD 0.379
%RSD 0.299 %RSD 0.299 %RSD 0.251
Verified By

Confidential - Not to be photocopied except by permission of the Laboratory Quality Manager or nominee.

SGS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016




Verification COD Reactor

Equipment Name Dri-Biock Haater Digital Temperature Ver 15012 °C
Serial No. 000827/A Model DB 200/3
Reference Standard Thermocouple Type K Certificate No. 21/4272
Calibration Date 10/03/2023 Next Cal. Date 10/03/2024
Right
Hole 1 Hole 2 Hole 3
NO. Result NO. Result NO. Result
temp. ‘'C Corr. temp+Corr, temp, ‘C Corr. temp+Corr. temp. 'C Cor, temp+Corr,
1 149.9 -0.36 1495 1 150.3 -0.36 149.9 1 151.0f -0.36 150.6
2 151.1 -0.36 150.7 2 151.0 -0.36 150.6 2 151.0f -0.36 150.6
3 150.9 -0.36 150.5 3 1499 -0.36 149.5 3 150.4| -0.36 150.0
Mean | 150.27 Mean | 150.04 Mean 150.44
SD 0.643 SD 0.557 SD 0.346
%RSD 0.428 %RSD 0.371 %RSD 0.230
Hole 4 Hole 5 Hole 6
NO. Result NO. Result NO. Result
temp. 'C Corr, temp+Corr. temp, 'C Corr. temp+Corr, temp. ‘C Cour. temp+Corr.
1 150.8 | -0.36 150.4 1 150.0 | -0.36 149.6 1 150.5| -0.36 150.1
2 151.0| -0.36 1506 2 150.0 | -0.36 1496 2 150.8] -0.36 150.4
3 150.9 ] -0.36 1505 3 150.7 | -0.36 150.3 3 149.8| -0.36 149.4
Mean | 150.54 Mean | 149.87 Mean 150.01
SD 0.100 SD 0.404 SD 0.513
%RSD 0.066 %RSD 0.270 %RSD 0.342
Hole 7 Hole 8 Hole 9
NO. Result NO. Result NO. Result
temp. 'C Co. temp+Corm. temp. 'C Corr. temp+Corr. temp. 'C Cormr. temp+Caorr.
1 150.8 | -0.36 150.4 1 151.1| -0.36 150.7 1 150.2| -0.36 149.8
2 150.9 | -0.36 150.5| 2 150.7 | -0.36 150.3| 2 150.2| -0.36 149.8
3 151.0| -0.36 1506 3 1511 | -0.36 150.7 3 149.9| -0.36 149.5
Mean | 150.54 Mean | 150.61 Mean 149.74
SD 0.100 SD 0.231 sD 0.173
%RSD 0.066 %RSD 0.153 %RSD 0.116
Hole 10 Hole 11 Hole 12
NO. Resuit NO. Result NO. Result
tomp. 'C Corr. temp+Corr. temp. 'C Carr. temp+Corr, temp. 'C Corr. temp+Carr.
1 1506 | -0.36 150.2 1 1505 | -0.36 150.1 1 150.8] -0.36 150.5
2 150.5 | -0.36 150.1 2 150.9| -0.36 150.5 2 150.0] -0.36 149.6
3 1499 | -0.36 149.5] 3 151.1 | -0.36 150.7 3 150.5| -0.36 150.1
Mean | 149.97 Mean | 150.47 Mean 150.11
SD 0.379 SD 0.306 SD 0.451
%RSD 0.252 %RSD 0.203 %RSD 0.300
Verified By

Confidential - Not to be photocopied except by permission of the Laboratory Quality Manager or nominee.

SGS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016
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Equipment Description
Equipment Model
Equipment Serial No.
1.D. No. or Control No.
Manufacturer
Customer Name

Customer Address
Total pages of certificate
Instrument Receiving Date

Receiving No.

Environmental Conditions

Calibration Place

Calibration Procedure No.

Begin

Calibration Certificate

Certificate No.:
Date of issue :

T/0 660198
11-Oct-2023
Refrigerator

P1010

P1010-1020-0005

TNP.LAB.O1

Entech Industrial Solution Co.,Ltd.

TNP ENVIRONMENT CO.,LTD.

332/173 Moo. 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,

Nonthaburi 11110

2 pages

9-Oct-2023

0-230230

All of the measurement were carried out in the working area

Temperature :  (25%15) °C
Humidity (55+30) %RH
Voltage (220 + 22 ) VAC

332/173 Moo. 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110
This instrument was calibrated by comparison of reference radiation source standard

according to calibration work instration no WI-CL-18-C

The calibration certificate expended uncertainty of measurement is stated as the standard uncertainty of measuremernt

multiplied by the coverage factor k, which for a normal distribution corresponds to a coverage probability of approximately 95%

The standard uncertainty of measurement has been determined in accordance with M 3003

The expression uncertainty and confidence in meastirement.

This certificate is applied only to item under test environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.

Calibration certificates without signature and seal are not valid.

This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International system of units (SI).

Date of Calibration

FM-CL-33-C Rev.4

Entech Industrial Solution Co.,Ltd.

9-Oct-2023

NSC-TISI-TIS 17025
CALIBRATION 0157

Page 1 of 2

Issued Date 01/02/59

Tax ID : 0105536035591 www.entech.co.th

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel O-2779-8888 Calibration@entech.co.th



ENTEECIH Calibration Certificate

Where
\
[

NSC-TIS-TIS 17025
CALIBRATION 0157

(e

J Begin

Certificate No. : T/0 660198
The Reference Standard Instrument :-

[nstrument Model Serial No. Cert No.
1) Data logger with RTD Probe Agilent 34972A MY41187730 PSL-T 0651-1/66 21-Apr-2024
MY60008352 PSL-T 0651-3/66 21-Apr-2024
Measured room conditions
Temperature : Minimum: 308 °C Maximum: 31.9 °C
Humidity : Minimum:  50.7 %RH  Maximum: 57.2 %RH
Voltage : Minimum:  219.8 VAC Maximum: 223.4 VAC

Fresh Air Setting: off

Sensor Position : i
1 2 4
: Working Space of chamber :
1
1 1 3 (Inside Dimensions) W x D x H : 1560 mm x 500 mm x 1380 mm
1
- 6 8 Sensor Installation Details :
1
5 o 13 - Sensor Number 1 to 12 installed approximately 50 mm
H i 7 From each wall.
D ,f- n...... = 12 - Sensor Number 13 installed approximately geometric
9 i 11 of the chamber.
W
Results : The measurement results of the calibration were reported in the table below.
( *) Wwithout adjustment () After adjustment
uuc* uuc* Temperature Reading oF Standard Sensor
Setting | Reading Sensor Position
(°C) (°C) 1 2 3 4 5 6 7 8 9
4.02 | 435] 4.01 4.20 | 4.37 422 | 417 | 439 | 4.05
Sensor Position
0 1 10 11 12 13
4.29 | 430 | 4.28 4.19
uuc* UuUC* |Temperature| Temperature | Overall Uncertainty Coverage
Setting | Reading| Uniformity Stability Variation| of Measurement Factor
(°C) | (°C) (°C) (£ °C) (°C) (£ °C) K
4.0 4.1 1.19 1.08 247 1.5 2

UUC* = Unit Under Calibration

Remark :- - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading

at each position.

- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual
temperature reading from all reference sensors at the same time.

- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is
[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]

- Overall Variation was calculated from the difference between the maximum and minimum measured temperature
throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.Ltd.
17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghong, Laksi. Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entech.co.th




CALIBRATION LABORATORY CO0.LTD. & AlgAB

B S

ANS{ National Aporeditition Board

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

W
xgﬂ\

,//’/-——H—Q\\\; ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com Y NN —— T
c L C Dl DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
NOMENCLATURE 2 pH METER
MANUFACTURER 3 HORIBA
MODEL / TYPE : LAQUA-PH1100/9615S
SERIAL NO. : B80A0042/9X0B0575
CLID. NO. p 272001452
JOB CONTROL NO. = 230911100397
CUSTOMER : TNP ENVIRONMENT CO., LTD.
332/173 MOO 3 TAMBON BANG RAK PHATTANA,
AMPHOE BANG BUA THONG, NONTHABURI 11110
DATE OF RECEIVED : 11 September 2023 DATE OF ISSUED : 14 September 2023

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

Calibrated By : Sukgasem Seehanart

Calibration Engineer

Approved By :

14 September 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI')

Certificate No. Q23100397

F3-011-04/01-12 page 1 of 3

@clccalibration



CALIBRATION LABORATORY CO0.LTD. & AJAB

110-11,14 i P ki 4 P ki : h k 1 m ANS! National Accreditation B;aarnr
2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 :;/ﬁq‘ e o

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com AN O
EOTAEN CALIBRATION AND
CI..C i DIMENSIONAL MEASUREMENT

Accredited ACEI:Z814
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  HORIBA

MODEL / TYPE :  LAQUA-PH1100/9615S
SERIAL NO. : B80A0042/9X0B0575
DATE OF CALIBRATION : 12 September 2023

ENVIRONMENT CONDITIONS :
Temperature : 25t 25) °c Relative Humidity : (50X 15) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPCH-01. The calibration was performed by direct measurement

with Certified Reference Material (CRM).

REFERENCE STANDARD USED :
1. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664263,11784256, Lot Number CC752722.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 040822 ,230822. Due Date 26 April 2024.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4288-13355261 , Due Date 06 May 2024.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

Certificate No. Q23100397

F3-011-04/01-12 page2of 3

@clccalibration



CALIBRATION LABORATORY CO.,LTD.
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2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

L

afas

ANS! National Accreditation Board

f//"'/—-—a'_‘-':\\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com K —~ > —— BETEEET
c EOTAEN CALIBRATION AND
I_c it DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 17025

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

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.
CALIBRATION DATA
pH METER RESULT @ 25°C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (£ pH)
4.003 4.01 150.2 -0.007 0.010 2,00
7.000 7.00 -26.1 0.000 0.015 2,06
10.003 10.01 -187.1 -0.007 0.016 2,05
Technical Note. Setting function CAL 3 point ( 4,7,10 ).
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23100397
F3-011-04/01-12 page 3 of 3

@clccalibration



CALIBRATION LABORATORY CO0.LTD. & AlgAB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ij@%\% ‘.E’.‘?é‘?‘%‘?*ﬁfﬁé?%fﬁ’;”!ﬁ? g‘?:?_g
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com Y NN —— T
c |_C Dl DIMENSIONAL MEASUREMENT
Accredited ACEI:Z814
ISO/IEC 17025
NOMENCLATURE : DIGITAL THERMO-HYGROMETER
MANUFACTURER : EXTECH INSTRUMENTS
MODEL / TYPE : 445814
SERIAL NO. : PONPE5816745
CLID. NO. : 232303263
JOB CONTROL NO. : 230911100396
CUSTOMER : TNP ENVIRONMENT CO., LTD.
332/173 MOO 3 TAMBON BANG RAK PHATTANA,
AMPHOE BANG BUA THONG, NONTHABURI 11110
DATE OF RECEIVED : 11 September 2023 DATE OF ISSUED : 15 September 2023

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

Calibrated By : Oranut Kamchatphai

Calibration Engineer

Approved By :

Authorized Signatory
15 September 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units ( SI')

Certificate No. Q23100396

F3-011-04/01-12 page 1 of 3

@clccalibration



CALIBRATION LABORATORY CO0.LTD. & AJAB

110-11,14 i P ki 4 P ki : h k 1 m ANS! National Accreditation B;aarnr
2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 :;/ﬁq‘ e o

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com AN O
EOTAEN CALIBRATION AND
CI..C i DIMENSIONAL MEASUREMENT

Accredited ACEI:Z814
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMO-HYGROMETER
MANUFACTURER ; EXTECH INSTRUMENTS

MODEL / TYPE : 445814

SERIAL NO. : PONPES816745

DATE OF CALIBRATION : 13 September 2023

ENVIRONMENT CONDITIONS :

Temperature : (23 + 2) °c Relative Humidity : (55 + 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 36151.

Temperature & Humidity Chamber, PGC Model 9141-5114 S/N.0802282.

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through Thunder Scientific Corporation.

Certificate No. 21028, Due Date 09 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor £ = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

Certificate No. Q23100396

F3-011-04/01-12 page?2of 3

@clccalibration



CALIBRATION LABORATORY CO.,LTD.

CLC

Accredited
ISO/IEC 17025

Tel. 02-578-0353-4 Fax: 02-578-2672

www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

CONDITION OF CALIBRATION ITEM : GOOD

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring digital thermo-hygrometer.

ACCREDITED
— HE

DIMENSIONAL MEASUREMENT

CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°0) (°0) (°0) (°0) *(°0)
20.0 20.01 19.9 +0.11
0.27
25.0 25.01 25.2 -0.19
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°0) (%RH ) (%RH) (%RH) + (%RH)
25 50.0 47 +3.0 0.8
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 49 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23100396
F3-011-04/01-12 page3 of 3

@clccalibration
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Calibratech Co.,Ltd. L

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

i,
’f"}

W

A

N

Certificate No. : 67-400049-1 Page : 10f2

Submitted by : TNP Environment Co., Ltd.
332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 200 °C Resolution : 1 °C
Serial No. :  N/A Immersion : Total
ID No. : TNP.LAB.12

Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (50 + 15) %
Line Voltage i (220 + 22) VAC

Date of Received : 26 January 2024

Date of Calibration : 01 February to 02 February 2024

Date of Issue : 02 February 2024

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001
based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by :
(

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03



CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400049-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

Ice point check : UUC* reading 0 ° C Standard reading 0.8789 "C

Standard Reading] UUC Reading Correction Uncertainty
("C) (°C) (PG ('€
21.2064 20 1.2 0.31
31.3084 30 I3 0.31

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-o0lo -

AL-F0031-03
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J Begin

Instrument description
Instrument model
Instrument serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial

Customer name

Customer address

Total pages of certificate
Receiving no.

Receiving date.
Parameter of calibration
Condition of UUC.

Ambient condition

..

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate no: H/T 670338
Date of issue : 21-Mar-24

Thermo-Hygrometer
Extech 445815
PONPE5899554
TNP.LAB.21

Extech Instruments

TNP ENVIRONMENT CO.,LTD.
332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong, Nonthaburi 11110

2 Pages

L-241004-1

08-Mar-24

Temperature Calibration
Usefj

All of the Measurement were carried out the stabilized laboratory

Temperature : 23 £5°C
Humidity : 55 + 15 %RH

Calibration place 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

Calibration procedure no. This instrument was calibrated by comparison of indication with the Standard

Thermo- hygrometer according to calibration Work Instruction no .WI-CL-11-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the Issuing laboratory.
Calibration certificates without signature and seal not valid.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the
International System of Units (51).

Date of calibration 20-Mar-24

Calibration Technician Technical Manager

Issued Date 26/02/16

FM-CL-09-C Rev.8 Page 1 of 2

Entech Industrial Solution Co,Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID 0105536035591 www.entech.co.th




| A
ENTEECIH Calibration Certificate K&

NSC-TISI-TIS 17025
CALIBRATION 0157

Whera ew{'.,enf
h Begin

Certificate'no: H/T 670338

Standard refereces

Standard Reference No. Vendor Due Date
ARALAB 300ECP,Fitoclima $2023070040-001 MIT 07-Jul-24
Thermo HygroPalm HP 23-A SG-H-00579/66 Success Gateway 16-Aug-24

Measured room conditions

Temperature : 22.1 °C Humidity : 559 %RH Pressure : 1019.3 mbar
Calibration results (Without Adjustment) Reference temperature : - °C
Standard | Mean of | Uncertainty
Parameter of standard Error

values : uuc. )
Temperature (°C) 19.97 ' 20.1 ' 0.13 0.50
Temperature (°C) 25.02 25.2 0.18 0.50
Temperature (°C) 2999 30.2 0.21 0.50

i

\

|

Remark: -
End of Report
FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entech.co.th
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- Begin

Instrument description
Instrument model
Instrument serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial

Customer name

Customer address -

Total pages of certificate
Receiving no.

Receiving date.
Parameter of calibration
Condition of UUC.

Ambient condition

Calibration place

Calibration procedure no.

Calibration Certificate D

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate no: H 670285
Date of issue : 1-Mar-24

Thermo-Hygrometer
Extech 445815
PONPES5899554
TNP.LAB.21

Extech Instruments

TNP ENVIRONMENT CO.,LTD.
332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong, Nonthaburi 11110

2 Pages

L-241004

08-Mar-24

Humidity Calibration

Used

Al of the Measurement were carried out the stabilized laboratory

Temperature 1 238 £5°C

Humidity : 55 + 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

This instrument was calibrated by comparison of indication with the Standard

Thermo- hygrometer according to calibration Work Instruction no .WI-CL-11-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent

Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.

Calibration certificates without signature and seal not valid.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (5I).

Date of calibration

19-Mar-24

Technical Manager

Calibration Technician

FM-CL-09-C Rev.8 Page 1 of 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID : 0105536035591 www.entech.co.th




ENTECIH Calibration Certificate

NSC-TISI-TIS 17025
Where ﬁgn.‘: CALIBRATION 0157
w

Begin

Certificate no: H 670285

Standard refereces

Standard Reference No. Vendor Due Date
Thermo HygroPalm HP 23-A SG-H-00579/66 Success Gateway 16-Aug-24
Hygrogen 2-XL Performance Entech 24-Mar-24

Measured room conditions

Temperature : 22.7 °C Humidity : 56.7 %RH Pressure : 1013.3 mbar.
Calibration results (Without Adjustment) Reference temperature : 25.0 °C
Standard Mean of Uncertainty
Parameter of standard | Error ’
values uuc. (®
Humidity (%RH) i 35.09 N 409 13
Humidity (%RH) 50.03 48 -2.03 1.5
Humidity (%RH) * 64.97 68 3.03 1.5
Remark: -
End of Report
FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.
17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entech.co.th
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES flac=wrA
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7~

"
R ‘\‘J 4,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ¢$\_\~_—/_//3

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

Certificate of Calibration e :;f g

Standard Weight Set

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of

Class:F1 Corporate Services 3: Equipment Calibration and Testing Services.

15022021-01
TNP.LAB.25
Used Item

02 March 2023

04 March 2023

2303-0104WN Submitted by: TNP ENVIRONMENT CO.,LTD.
(23 +2) °C

(50 + 15 ) % 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Thong,

Nonthaburi 11110
1015.25 mbar

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m* and a temperature
of 23.4 °C material density of weight is 8000 kg/m?.

Condition of this result

of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Weight Set (E2) 73336 20026 MM-0018-22 28 Feb 2024
2) Standard Weight Set (E2) 73338 20028 MM-0019-22 28 Feb 2024

2.This certificate is not certified for any commercial transaction.

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Thapakorn Thammachai Approved Signatory
Issue Date : 07 March 2023

B 0309848



Cert No.: 23M455

Page: 2 of 2
Result of calibration
Nominal Conventional mass Uncertainty of Maximum
Value . . Measurement Permissible error
Before Adjustment After Adjustment
(%) (%)

200 g 199.99986 ¢ - 0.30 mg 1.0 mg
100 g 100.00015 g - 0.16 mg 0.50 mg
50 g 50.00015 g - 0.10 mg 0.30 mg
20g | 20000116 g . 0.080 mg 0.25 mg
10 g 10.000041 g - 0.060 mg 0.20 mg
5g 5.000010 g - 0.050 mg 0.16 mg
2g 1.999936 g - 0.040 mg 0.12 mg
1g 0.999973 g - 0.030 mg 0.10 mg
200 mg 200059 mg 200.007  mg 0.020 mg 0.060 mg
100 mg 100.037 mg 99.981 mg 0.016 mg 0.050 mg

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

-000-

a 1151188



THAI CALIBRATION SERVICES CO., LTD. Sy,

L

I jo———-%
19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 M
Tel. 0-3439-7682-5 Fax: 0-3439-7687 T

CALIBRATION TR

www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com

NSC-TISI-TIS 17025
CALIBRATION 0189

CALIBRATION CERTIFICATE

Certificate N0.S2306518S

page 1 of 2

Customer : TNP ENVIRONMENT CO., LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana,

Amphoe Bang Bua Thong, Nonthaburi 11110
Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Shimadzu Order No. : 6682523-1
Model : AP225WD Ambient temperature : (26.9 +5.0)°C
Accuracy class : > Relative humidity : (52.0 +10.0) %
Capacity : 10g/220¢g Received date : 21-Jun-2023
Resolution : 0.00001 g/ 0.0001 g Date of calibration : 21-Jun-2023
Serial No. : D316301848 Date of issue : 24-Jun-2023
ID No. : TNP.LAB.30 Condition of the balance : Good working conditions

Place of calibration : a2y LAB

Calibration method
This instrument was calibrated according to the EURAMET Calibration Guide No. 18.

Condition of reference standard weight

Instrument Nominal value Serial No. Certificate No. Due-date Density (kg{m3:
1 Standard weight set I mgto2 kg 15885+15849 M2210001S 8-Oct-2023 7950

Traceability of the reference standard weight
This certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC

accredited no. Calibration 0189.

Calibrated By Approved Signatory :

This calibration certificate may not be reproduced other than in full,
except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No.17067
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CALIBRATION 2N

www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com
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NSC-TISI-TIS 17025
CALIBRATION 0188

CALIBRATION CERTIFICATE Certificate No.S23065188

page 2 of 2

The repeatability of indication

Nominal Value Standard Deviation of reading Maximum difference between
(g) (g) suscessive reading (g ) e
100 0.000005 0.00001 5
200 0.00005 0.0001 5
The effect of eccentric application of a load on the indication (test load : 100 g)
Position Bala::ce Reading
(g)
Point 1 100.0000
Point 2 100.0002 m
Point 3 100.0001 1
Point 4 100.0000 2 S
Point 5 100.0001 \\_/
Eccentric Value 0.0002
The error of indication
Nominal Value Yaliie Ochfcr.ence Balance Reading Correction Uncertainty (+) k
Standard Weight
(g) (g) (g) (g) (g)
Unload 0.00000 0.00000 0.00000 0.000016 2.32
0.1 " 0.10000 0.10003 -0.00003 0.000019 2.10
0.5 0.50000 0.50001 -0.00001 0.000023 2.04
1 1.00001 1.00000 +0.00001 0.000026 2.00
5 5.00000 5.00001 -0.00001 0.000038 2.00
10 9.99999 10.00001 -0.00002 0.000046 2.00
20 20.0000 20.0000 0.0000 0.000085 2.00
50 50.0000 50.0001 -0.0001 _ 0.00011 2.00
100 100.0000 100.0000 0.0000 0.00018 2.00
200 200.0000 200.0004 -0.0004 0.00034 2.00

Remark : Adjustment, External weight nominal value 100 g, Standard weight of Lab

Uncertainty of measurement
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by

the coverage factor (k), which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.

--End--

TCS-F-138 Issue 01/Rev.01/12 Jun 2023 NO. 1 4 8 5 1
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CALIBRATION

NSC-TISI-TIS 17025
CALIBRATION 0189

CALIBRATION CERTIFICATE

Certificate N0.S2306519S

page 1 of 2

Customer : TNP ENVIRONMENT CO., LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana,

Amphoe Bang Bua Thong, Nonthaburi 11110
Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Sartorius Order No. : 6652523-2
Model : SECURA224-18 Ambient temperature : (26.8 +5.0)°C
Accuracy class : : Relative humidity : (52.0 £10.0) %
Capacity : 220 ¢ Received date : 21-Jun-2023
Resolution : 0.0001 g Date of calibration : 21-Jun-2023
Serial No. : 0041305301 Date of issue : 24-Jun-2023
ID No.: TNP.LAB.31 Condition of the balance : Good working conditions

Place of calibration : vaJ LAB

Calibration method
This instrument was calibrated according to the EURAMET Calibration Guide No. 18.

Condition of reference standard weight

Instrument Nominal value Serial No. Certificate No.  Due-date  Density (kg/m’)
1 Standard weight set 1 mgto2 kg 15885+15849 M2210001S 8-0ct-2023 7950

Traceability of the reference standard weight
This certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC

accredited no. Calibration 0189.

Calibrated By : - Approved Signatory :

This calibration certificate may not be reproduced other than in full,
except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No. 17068
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CALIBRATION 0189
CALIBRATION CERTIFICATE Certificate No.52306519S
page 2 of 2
The repeatability of indication
Nominal Value Standard Deviation of reading Maximum difference between
(g) (g) suscessive reading (g ) 3
200 0.00000 0.0000 5

The effect of eccentric application of a load on the indication (test load : 100 g)

- Balance Readin
Position g

L(g)
Point 1 100.0000
Point 2 100.0000 ///;’—-]_‘\j;\\
Point 3 100.0000 1
Point 4 99.9998 \\\E\“l"/fi//
Point 5 99.9998

Eccentric Value 0.0002
The error of indication
Nominal Value VSatI:: dﬁfi::::e Balance Reading Correction Uncertainty (+) k
(g) (g) (g) (2) (g)
Unload 0.0000 0.0000 0.0000 0.000082 2.00
0.1 0.1000 0.1000 0.0000 0.000083 2.00
0.5 ©0.5000 0.5000 0.0000 0.000084 2.00
1 1.0000 0.9999 +0.0001 0.000085 2.00
5 5.0000 5.0000 0.0000 0.000090 2.00
10 10.0000 10.0000 0.0000 0.000094 2.00
20 20.0000 20.0001 -0.0001 0.00011 2.00
50 50.0000 50.0001 -0.0001 0.00013 2.00
100 100.0000 100.0000 0.0000 ~ 0.00019 2.00
200 200.0000 199.9998 +0.0002 0.00033 2.00

Remark : Without adjustment

Uncertainty of measurement
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by

the coverage factor (k). which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.

--End--

TCS-F-138 Issue 01/Rev.01/12 Jun 2023 NO. 1 4 8 5 3



“'9\ Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
HARIKUL Samsaennok, Huaikhwang, Bangkok 10310

') ]
\* 4 SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com
Certificate of Calibration

CERT.No.: HS-U039F

Calibration Date : 20 Jun 23 Model 1 YSI14010-2W
Submitted by : TNP ENVIRONMENT COMPANY LIMITED. SIN 1 22051520
332/173 Moo. 3, Tambon Bang Rak Phatthana, Probe : YSI 4100
Amphoe Bang Bua Thong, Nonthaburi 11110 SIN 1 22C102711
ID NO. 5 =
Avg Room Temp : 20 °C Air Temp ref - S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 757.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician : Kittipong M.

Calibration Details

Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/l)

Measurement 1 (mg/l) 9.05 {PASS) - -
Measurement 2 (mg/l) 9.05 (PASS) ~ =
Measurement 3 (mg/l) 9.04 (PASS) - -
Measurement 4 (mg/l) "9.03 (PASS) - -
Measurement 5 (mg/l) 9.04 (PASS) - -
Measurement 6 (mg/l) 9.04 (PASS) - -
Measurement 7 (mg/l) 9.04 (PASS) - -
Measurement 8 (mg/) 9.03 (PASS) - =
Measurement 9 (mg/l) 9.03 (PASS) -
Measurement 10 (mg/l) 9.03 (PASS) - -
Mean Measurement 9.04 mg/l - -
Inaccuracy 0.05 mg/l - -
e T e ( PASS) ........................................................................................................................................................

Manufacturer Specification

Accuracy = +/- 0.2 mg/l

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.
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Calibratech CO.,Ltd. e NSC-TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

J
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Certificate No. : 66-400687-1 Page : 1 of2

Submitted by : TNP Environment Co., Ltd.

332/173 Moo 3 Bang Rak Phatthana. Bang Bua Thong, Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF75
Range : N/A "C Resolution : 0.1 “C
Serial No. : B320.0251 ID No. : N/A
Environment : ) On site calibration was carried out at the Laboratory, TNP Environment Co., Ltd.
Ambient Temperature : (27.01028.0) "C
Relative Humidity : (45t0 50) %
Line Voltage : (228.0 10 230.0) V
Date of Received : I'1 December 2023
Date of Calibration : 11 December 2023
Date of Issue : 14 December 2023
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400046 & 400023  66-400547-1 04 Apr 2024 National Institute of Metrology Thailand (NTMT)

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03 ’ :



CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood. Pakkred. Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400687-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber

f W =040 m
2 4 D =033 m
‘r b ]
1 3 H =056 m
3
3 9 Capacity = 0.07 m
H 6 T H/2 8
? ¢
AT s
l M2
5¢c D
v Lz o7
= Front N
- .~
w
Test Setting Indicating
) Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) ("C) ("C) | 2 3 4 5 6 7 8 9 (+°€)
85.0 85.0 85.0 853 | 85.1 | 852 [ 85.1 | 85.0 | 84.8 | 84.7 | 84.7 | &5.0 0.64
104.0 104.0 104.0 104.3 [ 104.2) 1043 [ 104.1]104.0[ 103.8] 103.7| 103.7] 104.0 0.69
180.0 180.0 180.0 17951 17991 180.01 179.8[ 1799 179.4[ 178.9] 179.4] 180.0 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(G ("C) £"E) (*C) ("C) ("C)
85.0 85.0 85.0 0.4 0.1 0.8
104.0 104.0 104.0 0.4 0.1 0.8
180.0 180.0 180.0 1.4 0.3 1.6

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03

-o0lo -




ID LINE : IEC17025

"9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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DIMENSIONAL MEASUREMENT

Certificate of Calibration

Certificate Number : SPR23110535-2 Page: 1 of 3

Customer : TNP ENVIRONMENT CO.,LTD.

332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

11110
Equipment Name © Water Quality Meter
Manufacturer . Digicon
Model + WA-48SD
Serial Number : T.075714
ID. Number : TNP-LAB-46
Environmental Conditions
Ambient Temperature ¢ aReEd. 90 Received Date : 30 Nov 2023
Relative Humidity : 50% t15% Calibration Date © 19 Jan 2024
Location of Calibration : In-Lab Recommend Due Date © 19 Jan 2025
Calibration Procedure . SP-CPC-04-01, Date of Issue : 20 Jan 2024
SP-CPC-04-02,
Method of Calibration SP-CPC-04-11

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full, without written approval of SP Metrology

System (Thailand). //

Calibrated by :_ Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15rev.0
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Certificate Number

SPR23110535-2

Reference Standards

0

~,

7

%

Calibration Report

\:\

B

I

ITROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Z

\'*——.-/ -
ANS! Nativnal Accreditation Spard
S e W

>

I%,
\

Pt
A CALIBRATION AND
DIMENSIONAL MEASUREMENT

\

Page :2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Zero Oxygen Solution HI7040L Lot S0027-23 _ 21C31 21 Mar 2028
Standard pH Solution PHO16.L5 Lot No.882984 61267077 20 Mar 2024
Standard pH Solution PH107.L5 Lot N0.882985 61275614 13 Apr 2024
Standard pH Solution PHO20.L5 Lot No.882986 61268050 20 Mar 2024
Conductivity Standard 84 uS/cm CS84M0OS.L5 Lot No.882987 61247444 20 Mar 2024
| Conductivity Standard 1413 uS/cm CS1413M0S.L5 Lot No.882988 61267992 20 Mar 2024
Conductivity Standard 12880 uS/cm CS51288P1S.L5 Lot No.882989 61247253 20 Mar 2024
Sodium Chloride Standard Solution RM003461L25 Lot N0.841770 97756699 23 Sep 2024

Traceability

This certification is traceable to the International System of Unit maintained at :
HANNA - Hanna Instruments (Thailand) Ltd.

C.P.A. Chem - ANAB#AT-1836 (ISO/IEC 17025:2017) and ANAB#AR-1835 (ISO/IEC

17034:2016)

SP-FM-04-15 rev.0

ACCREDITED
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Result of Calibration

S %
S S
S 2
ANST Nutional Aceregitation Board
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3
Dol W CALIBRATION AND
DIMENSIONAL MEASUREMENT

Certificate No. : SPR23110535-2 Page : 3 of 3
pH Measurement @ 25 °C Unit @ pH
Standard uucC Eheai Uncertainty
Solution Reading (£)

4.008 3.98 -0.028 0.014
6.984 7.01 0.026 0.012
10.011 10.02 0.009 0.018

Conductivity Measurement @ 25 °C
Standard uuc Error Uncertainty
Solution Reading (£)
84 uS/cm 84.6 uS/cm 0.6 uS/cm 0.60 puS/cm
1.413 mS/cm 1.415 mS/cm 0.002 mS/cm 0.0082 mS/cm
12.88 mS/cm 12.89 mS/cm 0.01 mS/cm 0.075 mS/cm
* Dissolved Oxygen Permanance Test Unit : mg/L
Actual :
R:a%?ng ' Revor Un%efa)mty
Standard =
0.0 0.0 0.0 0.13
5.0 4.9 -0.1 0,13
8.3 8.2 -0.1 0.13
Salinity Measurement Unit : % Salinity
Aotual uuc Uncertainty
Reading Error (+)
Standard -
5.0269 5.04 0.0131 0.015

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.
Calibration Marked (*) "Not ANAB Accredited " in this Certificate have been included for completeness.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

— End of Certificate -

SP-FM-04-15 REV.0
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% Thermology Co., Ltd.

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110 B A

Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS17025
CALIBRATION 0109

A

\\‘j
)

CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Cert No. 24/2419
Site Calibration Order No. 24060337

Customer Bureau Veritas AQ Lab (Thailand) Limited
111 Thailand Science Park
Moo 9 Paholyothin Rd., Klong 1, Klong Luang, Pathumthani 12120 Thailand

Place of Calibration Prepare Culture Media

Description Autoclave
Model VE-65

Serial No. 7202

ID.No. CHMO000206
Date of Receipt Jun 26, 2024
Date of Calibration Jun 26, 2024

Environment
Temperature (Min) 221 °C (Max) 255 °C
Relative Humidity (Min) 427  %RH (Max) 563 %RH

Calibration Method

WI-22 : The reference thermometer was placing into the chamber and measurement based on BS-2646.

The temperature scale in use at this laboratory is the International Temperature Scale of 1990.

Page 1 of 4

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the
unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except with
the prior written approval of laboratory.
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Tel : 02191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS17025
CALIBRATION 0109
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THAILAND

CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Cert No. 24/2419
Site Calibration Order No. 24060337

Results (without adjustment)

b Q#2
fe b T S
(0 #3 14 H
\\‘.‘ ----- o :
““““““ ‘
1
v HI2
i
10 #1 !
\ \i
a
H - b
D/2
‘ D

Position of reference thermometers were placed

Note. "

1). Duration of the holding time was 45 minutes.

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval.

3). 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. The

reference sensor should preferably be located at the geometric center of the chamber.

Page 2 of 4




\\“‘\Ul"n'"/,

/s
/7,

)

% Thermology Co., Ltd.

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110

Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS17025
CALIBRATION 0109
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CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Cert No. 24/2419
Site Calibration Order No. 24060337

Results (without adjustment)

uuc uuc Reference Thermometer Stability Uniformity Uncertainty
Setting Reading
‘ (°c) (°c) (KPa) (°C) +(°C) (°C) +(°C)
1‘ Position 1 115.58
; 115.0 115.3 179.6 Position 2 115.58 0.25 0.15 0.70
Position 3 115.48
3 uucC uuc Reference Thermometer Stability Uniformity Uncertainty
Setting Reading
(°c) (°C) (KPa) (°C) +°C) (°C) +°C)
Position 1 121.59
121.0 121.4 211.0 Position 2 121.60 0.20 0.13 0.70
Position 3 121.52
Standard

1) Standard Datalogger with RTD Model. HiTemp. 140-PT S/N. R32397, Certificate No. QR23-1962, Calibrated
by Quality Reborn Co., Ltd., ONAC Calibration No. 0292. Due Date Aug 07, 2024. .

2) Standard Datalogger with RTD Model. HiTemp. 140-PT S/N. R32398, Certificate No. QR23-1963, Calibrated
by Quality Reborn Co., Ltd., ONAC Calibration No. 0292. Due Date Aug 07, 2024.

3) Standard Datalogger with RTD Model. HiTemp. 140-PT S/N. R32399, Certificate No. QR23-1964, Calibrated
by Quality Reborn Co., Ltd., ONAC Calibration No. 0292. Due Date Aug 07, 2024.

This certificate is traceable to Sl unit.

Page 3 of 4
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Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Jun 28, 2024 Cert No. 24/2419
Order No. 24060337

Date of Issue

Site Calibration

The stability and uniformity was taken into account in the measurement uncertainty stated.
The above results are valid exclusively for calibration samples as mentioned in the report.
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%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY :

Page 4 of 4



Degree Celsius

125.00
124.00
123.00
122.00
121.00
120.00
119.00
118.00
117.00
116.00
115.00
114.00
113.00
112.00
111.00
110.00
109.00
108.00
107.00
106.00
106.00

Model. VE-65

Autoclave
SIN. 7202 ID.No. CHM000206

Cert.No. 24/2419

Position-1

——— Position-2

Position-3

Times

10:50:0011:00:0011:10:0011:20:0011:30:0011:40:0011:50:0012:00:0012: 10:0012:20:0012:30:0012:40:0012:50:0013:00:0013:10:0013:20:001 3:30:001 3:40:0013:50:0014:00:0014:10:0014:20:0014:30:0014:40:00
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CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Cert No. 24/2418
Site Calibration Order No. 24060337
Customer Bureau Veritas AQ Lab (Thailand) Limited

111 Thailand Science Park
Moo 9 Paholyothin Rd., Klong 1, Klong Luang, Pathumthani 12120 Thailand

Place of Calibration Incubation Room
Description Water Bath

Model SC100

Serial No. 0152187501160414
ID.No. CHMO000205

Date of Receipt Jun 24, 2024

Date of Calibration Jun 24, 2024

Environment

Temperature (Min) 228 °C (Max) 2562 °C
Relative Humidity (Min) 441 %RH (Max) 585 %RH
Line Voltage (Min) 2272 VAC (Max) 229.6 VAC

Calibration Method

WI-18 : The reference thermometer was placed into the chamber and measurement was performed based on AS-2853.

The temperature scale in use at this laboratory is the International Temperature Scale of 1990.

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY49007789, Certificate No. QR24-0186, Calibrated by
Quality Reborn Co., Ltd., ONAC Calibration No. 0292. Due Date Jan 23, 2025.

Page 1 of 3 /7£

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the

This certificate is traceable to Sl unit.

unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.
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CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Cert No. 24/2418

Site Calibration Order No. 24060337

Results (without adjustment)

A

v

Position of reference thermometers were placed

Note.

1). Dimension (W x L x H) is 30 x 34 x 20 cm. =

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval.

3). 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. The

reference sensor should preferably be located at the geometric center of the chamber.

Page 2 of 3
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CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Cert No. 24/2418
Site Calibration Order No. 24060337
Results (without adjustment)
Cal Paint uuc uuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°C) (°c) (°C) (°C) +(°C) (°C) +°C)
Position 1 44.490
Position 2 44 .494
445 445 445 Position 3 44.491 0.020 0.043 0.13
Position 4 44 499
Position 5 44 503

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned in the report.

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%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY :

Page 3 of 3
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Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Cert No. 24/2415
Site Calibration Order No. 24060337
Customer Bureau Veritas AQ Lab (Thailand) Limited

111 Thailand Science Park
Moo 9 Paholyothin Rd., Klong 1, Klong Luang, Pathumthani 12120 Thailand

Place of Calibration Incubation Room
Description Incubator

Model IN110

Serial No. D415.0797
ID.No. CHMO000181
Date of Receipt Jun 24, 2024
Date of Calibration Jun 24, 2024

Environment
Temperature (Min) 228 °C (Max) 252 °C
Relative Humidity (Min) 441 %RH (Max) 585 %RH

Calibration Method

WI-17 : The reference thermometer was placed into the chamber and measurement was performed based on AS-2853.

The temperature scale in use at this laboratory is the International Temperature Scale of 1990.

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY49010059, Certificate No. QR24-0874, Calibrated by
Quality Reborn Co., Ltd., ONAC Calibration No. 0292. Due Date Apr 24, 2025.

This certificate is traceable to Sl unit.

Page 1 of 3

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the
unit of measurement realised at corresponding national standard laboratory.This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.
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CALIBRATION 0109
Date of Issue Jun 28, 2024 Cert No. 24/2415
Site Calibration Order No. 24060337
Results (without adjustment)
L, “
#2 #4
Ow1 #30)
H
C.) #9
E HI2
(H#6 : #0 v
_E |
----------- £ #7
#oowR o -
e & j—
«— h L
P 8
« W Ll

Position of reference thermometers were placed

Note. .

1). Dimension (W x L x H) is 56 x 40 x 48 cm.

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval.

3). 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. The

reference sensor should preferably be located at the geometric center of the chamber.

Page 2 of 3
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CALIBRATION 0109
CALIBRATION CERTIFICATE
Date of Issue Jun 28, 2024 Cert No. 24/2415
Site Calibration Order No. 24060337
Results (without adjustment)
Cal Point uuc uuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°c) (°C) (°C) (°C) +°C) (°C) +°C)
Position 1 35.138
Paosition 2 35.099
Position 3 35.075
Position 4 : 35.187
35.0 35.0 35.0 Position 5 i 35.173 0.067 0.253 0.30
Position 6 { 34.988 i
Position 7 34878 |
Position 8 34.965
Position 9 34.970

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned in the report.

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%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY :
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Degree Celsius

45,000
44.000
43.000
42,000
41.000
40.000
39.000
38.000
37.000
36.000
35.000
34.000
33.000
32.000
31.000
30,000
29.000
28.000
27.000
26.000
25.000

Model. IN110

Incubator

SIN. D415.0797

ID.No. CHM000181

Cert.No. 24/2415

——Position-1

—— Position-2

—— Position-3

—— Position-4

Ui

Position-5

Position-6

——Position-7

—— Pasition-8

—— Position-9

13:00:07

13:10:07

13:20:07

13:30:07

13:40:07

Times

13:50:07

14:00:07

14:10:07

14:20:07
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NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-019
Issue Date : 30 June 2023 Work Order No. : 23/0879

Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand

Date of Received : 28 June 2023

Date of Calibration : 28 June 2023

Instrument Details : Description : Water Bath

Manufacturer : ThremoFisher

Model : N/A

Serial No. : 0152187501160414
ID No. : CHM000205
Resolution ;01 °C
Location : Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the liquid
bath according to calibration procedure CWI-T-11 in-house methods based on
ASTM E715-80 (Reapproved 2006)

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990.

" Calibrated by : Approved by :
Calibration Engineer

Laboratory Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170

Phone :  0-2408-8474 Fax: 0-2408-8477 http://www.crystalcal.com Email : info@crystalcal.com
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-019
Issue Date © 30 June 2023 Work Order No. : 23/0879

Details of calibration

1. Reference Standards Instrument

Instrument Model Serial No. / ID No. Certificate No. Due Date
Data Acquisition unit - 34972A MY59002085 22-1146-021 22 November 2023
Sensor type RTD Channel 101 to 106 22-1146-021 22 November 2023
2. Certificate traceble : This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

3. Condition of item : Used

4. Calibration site ! On-site

5. Result of Calibration : Without Adjustment

6. Evaluate Condition : Time Constant : - Hour 33 Minute At Cal point 445  °C
Type of Control : PID Control

Testing liquid bath use media is Water
7. Calibration note : The results reported in this certificate refer to the condition of instrument on

the process into the standy state of Liquid Bath

D2

8. Sensors Installation Diagram
"-\\‘ N \\‘,_
3 3\ \
H T 1 Y
~ ( e |
9 o5 ks ' i Liquid ‘ |
-
S el <\ F=2
- i #3 ~ ] ¥ T
) 4 P--- -F’ | i . ' |
) ! 2 ! : [
| I |2 t : 1
w2 | Fsremd Feoat Cross View 3T

Top View

Position Diagrams
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Issue Date

30 June 2023

Result of Temperature Distribution and Performance Check
Table 1 : Reporting of Temperature

Certificate No. : 23-0879-019
Work Order No. : 23/0879

Average Measured Temperature (°C) @ Sensor No.

Calibration Uncertainty
(Sensor No.5 is REF)
point (°C)
#1 #2 #3 #4 #5 + (°O)
44.5 44.50 44.50 44.50 44.50 44.51 0.13
Table 2 : Reporting of Characterization Result
Indicator Indicator Reading (°C) Stability Uniformity Overall variation
Set point (°C) MAX MIN Average + (°0) Q) °Q
44.4 444 44.4 44.4 0.04 0.07 0.07

Note :

Calibrate items it good condition and this report customer request and accepted in certificate

The reference sensor is preferably located of the center of bath

The measured temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and exclude" Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

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 bath under steady state conditions.

Overall Variation - The difference of the maximum and minimum measured temperatures througout observation time.

Indicatine Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

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

a level of confidence of approximately 95%.

«END--
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-008
Issue Date © 30 June 2023 Work Order No. : 23/0879

Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand

Date of Received . 26 June 2023

Date of Calibration : 26 June 2023

Instrument Details : Description . Temperature Controlled Enclosures [Incubator]
Manufacturer : memmert

Model . INE 500
Serial No. . E512.0738
ID No. : CHMO000151
Resolution : 0.1°C
Location : Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08
(E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990.

Calibrated by : Mr. Wuttinun Yindeepot Approved by :

Calibration Engineer

Laboratory Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd,

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170

Phone : 0-2408-8474 Fax: 0-2408-8477 http://www.crystalcal.com Email : info@crystalcal.com
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CERTIFICATE OF CALIBRATION

Issue Date

Certificate No. : 23-0879-008
30 June 2023 Work Order No. : 23/0879

Details of Calibration

1. Reference Standards Instrument

Instrument Model Serial No./ins No. Certificate No. Due Date
Data Acquisition unit 34972A MY59002085 22-1146-021 22 November 2023
Sensor type RTD RTD# 101-109 22-1146-021 22 November 2023
2. Certificate traceble : This certificate traceable to The International System of Unit refer to
Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260
3. Condition of item ¢ Used
4. Calibration site : On - Site
5. Result of Calibration ¢ Without adjustment
6. Evaluate Condition : Time Constant : - Hour 33 Minute At cal. point 415 °C
Air vent : Off
Fan speed status : None Fan Speed
7. Calibration note : The results reported in this certificate refer to the condition of instrument on
the process into the steady state of chamber
8. Sensors Installation Diagram : When;  Sensor installation location in Chamber @ Working Space
A = Distance between sensor and wall of chamber is 5 cm
9. Dimensions of chamber W = 056m ; D= 04m ; H = 048m
LY L ia
_i/ - //
I, —rl
#1 #3
£ ‘ £
= i
— i
2 i | Hf2
o _H#6 i #8_
| Lg i ° A
J:...._._.lN._.Z_ ....... P4 #7 VO AN
#5 = P R
A /"/
__.’//I ) A/'_.|_'_', <« Y
A |
W (< 1.0 m)

Diagram of Chamber
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-008
Issue Date 30 June 2023 Work Order No. : 23/0879
Result of Temperature Distribution and Performance Check
Tablel : Reporting of Temperature Distribution
Average Measured Temperature (°C) @ Sensor No.
Calibration Uncertainty
(Sensor No.9 is REF)
point (°C)
#1 #2 #3 #4 #5 #6 #7 #8 #9 £ (°0)
415 41.91 41.99 4a1.77 41.86 41.62 42.18 41.66 41.76 41.80 0.29
42.0 42.46 42.52 42.29 42.39 42.16 42.66 42.19 42.27 42.33 0.26
Table 2 : Reporting of Performance check
Indicator Indicator Reading ( C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN Average + (°0) (*Q (°Q)

41.5 415 415 41.5 0.14 0.51 0.74

42.0 42.0 42.0 42.0 0.10 0.44 0.64
Note
Calibrate items it good condition and this report customer request and accepted in certificate
The reference sensor is preferably located of the geometric center of chamber
The measured temperature data readout by software "Benchlink Datalogger 3"
The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "
Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
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 througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

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

a level of confidence of approximately 95%.

~END-
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-010
Issue Date : 30 June 2023 Work Order No. : 23/0879

Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand

Date of Received : 26 June 2023

Date of Calibration : 26 June 2023

Instrument Details : Description : Temperature Controlled Enclosures [Incubator]

Manufacturer : memmert

Model . IN110
Serial No. : D415.0797
ID No. : CHMO000181
Resolution :0.1°C
Location : Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08
(E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990.

Calibrated by : Mr. Wuttinun Yindeepot Approved by :
Calibration Engineer

Laboratory Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170

Phone :  0-2408-8474 Fax: 0-2408-8477 http://www.crystalcal.com Email : info@crystalcal.com
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-010
Issue Date : 30 June 2023 Work Order No. : 23/0879
Details of Calibration
1. Reference Standards Instrument
Instrument Model Serial No./Ins No. Certificate No. Due Date
Data Acquisition unit 34972A MY49024826 22-1485-003 20 November 2023
Sensor type RTD RTD# 301-308, 310 22-1485-003 20 November 2023

S U ~Ww

. Certificate traceble

. Condition of item

. Calibration site

. Result of Calibration

. Evaluate Condition

. Calibration note

. Sensors Installation Diagram

. Dimensions of chamber

: Time Constant E -

. When ;

: This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260
Used

: On - Site

: Without adjustment

Hour 33 Minute At cal. point 35

Air vent . Off

Fan speed status None Fan Speed

: The results reported in this certificate refer to the condition of instrument on

the process into the steady state of chamber
Sensor installation location in Chamber @ Working Space

A = Distance between sensor and wall of chamber is 5 cm

: W = 056m . D = 04m . H = 048m
! #2 'J"/#{4
#1 #é
=| | #9
= ‘ o
(=] i
- i
2z L Hy2
T | -;--#6 f #8:
et i = |w__.--’ D
Wz — S
#5 ?""_'_i ___________ it L 3 #Z /,'1’,\.
—_ 3 7
1A | oS
- A;:_J. 7
[&—>|
A .
W (£1.0m)

Diagram of Chamber

°C
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-010
Issue Date - 30 June 2023 Work Order No. : 23/0879

Result of Temperature Distribution and Performance Check

Tablel : Reporting of Temperature Distribution

Average Measured Temperature (°C) @ Sensor No.
Calibration Uncertainty
(Sensor No.9 is REF)

point (°C)
#1 #2 #3 #4 #5 #6 #T #8 #9 1 (°0)

35.0 35.05 35.03 35.04 35.07 34.80 34.87 34.78 34.86 35.07 0.26

Table 2 : Reporting of Performance check

Indicator Indicator Reading ( C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN Average 1 (°0) (°O o)
34.8 34.8 34.8 34.8 0.11 0.33 0.48

Note

Calibrate items it good condition and this report customer request and accepted in certificate

The reference sensor is preferably located of the geometric center of chamber

The measured temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) *

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

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 througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure. _

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

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

a level of confidence of approximately 95%.

—END-- PAGE 3/3
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1 91T * | 1. Total Plate Count / - FDA BAM Online, 2001 (Chapter 3)
Aerobic Plate Count - AOAC (2019) 966.23
(CFU)
2. Coliform Bacteria FDA BAM Online, 2020 (Chapter 4)

(MPN, CFU, Detected

or not detected)

3. Escherichia coli FDA BAM Online, 2020 (Chapter 4)
(MPN, CFU, Detected

or not detected)

4. Fecal Coliforms FDA BAM Online, 2020 (Chapter 4)

(MPN)

5. Staphylococcus aureus - FDA BAM Online, 2016 (Chapter12)

(MPN, CFU, Detected - AOAC (2019) 987.09
or not detected) - AOAC (2019) 975.55
6. Vibrio cholerae FDA BAM Online, 2004 (Chapter 9)

(Detected or not

detected)

7. Vibrio parahaemolyticus | FDA BAM Online, 2004 (Chapter 9)
(MPN, Detected or not

detected)

8. Vibrio spp. FDA BAM Online, 2004 (Chapter 9)

(Detected or not

detected)
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9. Yeasts and Molds
(CFU)

FDA BAM Online 2001, (Chapter18)

12. Bacillus cereus (CFU)

10. Listeria monocytogenes
(Detected or not

detected)

FDA BAM Online, 2022 (Chapter 10)

11. Listeria spp.
(Detected or not

detected)

FDA BAM Online, 2022 (Chapter 10)

ISO 7932 : 2004/Amd.1:2020

13. Bacillus cereus

(MPN, CFU)

FDA BAM Online, 2020 (Chapter 14)

14. Salmonella spp.
(Detected or not

detected)

FDA BAM Online, 2022 (Chapter 5)

15. Salmonella spp.
(Detected or not

detected)

ISO 6579-1:2017/Amd.1:2020

16. Shigella
(Detected or not

detected)

Compendium of Methods for the
Microbiological Examination of Foods,

(APHA), 5 " Edition 2015, Chapter 37

17. Clostridium perfringens

(CFU, Detected or not

detected)

FDA BAM Online, 2001 (Chapter 16)
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18.Enterococci/
Enterococcus spp.

(CFU)

19. Lactic acid bacteria

(CFU)

Compendium of Methods for the

Microbiological Examination of Foods,

(APHA), 5 " Edition 2015, Chapter 10

ISO 15214 : 1998

20. Campylobacter spp./
Campylobacter jejuni /
Campylobacter coli
(Detected or not

detected)

FDA BAM Online, 2001 (Chapter 7)

21.Enterobacteriaceae

(CFU)

ISO 21528-2:2017
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22. Aerobic Plate Count

(CFU)

23. Coliform
(CFU)

AOAC (2019) 991.14

AOAC (2019) 2015.13
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24. Salmonella spp.
(Detected or not

detected)

25. Escherichia coli

(CFU)

26. Escherichia coli

(CFU)
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AOAC (2019) 2014.01

AOAC (2019) 991.14

AOAC (2019) 998.08
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(pH > 4.6)

- Incubation test
(Normal or Abnormal)
27. Flat sour mesophile
bacteria
(Detected or not detected)
28. Flat sour thermophile
bacteria
(Detected or not

detected)

- FDA BAM Online, 2001 (Chapter 21A)
- Compendium of Methods for the
Microbiological Examination of Foods,

(APHA), 5 " Edition 2015, Chapter 61

L4

o t4 a wa
duinanasgiurioatfiianis

¥
ud luassn oo

Q. d‘ =)
Fuiudlu 24 Tquiou 2565

W1 4 YoINIHua 28 Hi

wunauniden 10 18/46

~

HOUIIY 2565

Q

1915 & Tun 24

LA |

= v
NIUN

a

23 HOUIYU 2569

Q



%4 a wa a o a o a < o Yo %
ﬁaqﬂg]umms UIEN Tq.‘li‘i 13I93Na 1A Uad (ﬂizmﬂ‘lm) 1NN 1'lﬂi‘]Jﬂ]S‘S‘IJSEN

A - d (% v t:
ﬂ'nNﬁnJ'ﬁiﬂuﬂ1iﬂﬂﬁi’]ﬂﬂ1‘l’ﬂi!m$!ﬂiﬂQN?JMW‘VIﬂ mswmiﬂe"lﬂu

| yiawaasaal/de819

NUMINAaau

ad
IBNaaeu

6 | oM luMIULDIIY
d' =) -+
nlagtnsiwemisnsziles
Commercial sterile

P < t':
9115 NUAIME UNTAG

(pH > 4.6)

29. Mesophile anaerobe
(Detected or not
detected)

30. Thermophile anaerobe
(Detected or not
detected)

31. Mesophile aerobe
(Detected or not
detected)

32. Thermophile aerobe
(Detected or not

detected)

- FDA BAM Online, 2001 (Chapter 21A)

- Compendium of Methods for the
Microbiological Examination of Foods,

(APHA), 5 " Edition 2015, Chapter 61
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(pH < 4.6)

- Incubation test
(Normal or Abnormal)
33. Flat sour mesophile
bacteria
(Detected or not
detected)
34. Flat sour thermophile
bacteria
(Detected or not

detected)

- FDA BAM Online, 2001 (Chapter 21A)

- Compendium of Methods for the

Microbiological Examination of Foods,

(APHA), 5 " Edition 2015, Chapter 61
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35. Aciduric spoilage
bacteria
(Detected or not
detected)

36. Mesophile aerobe
(Detected or not
detected)

37. Thermophile aerobe
(Detected or not

detected)

- FDA BAM Online, 2001 (Chapter 21A)
- Compendium of Methods for the
Microbiological Examination of Foods,

(APHA), 5 " Edition 2015, Chapter 61
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38. Total Plate Count/
Aerobic Plate Count/
Heterotrophic Plate
Count (CFU)

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEF, 23" Edition, 2017, Part 9215 B

39. Coliform Bacteria
(MPN, Detected or not

detected)

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,

WEF, 23" Edition, 2017, Part 9221 B

40. Escherichia coli
(MPN, Detected or not

detected)

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,

WEF, 23" Edition, 2017, Part 9221 F
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. 41. Fecal Coliform

Bacteria
(MPN, Detected or not

detected)

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,

WEF, 23" Edition, 2017, Part 9221 E

42. Staphylococcus aureus
(CFU, Detected or not

detected)

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,

WEEF, 23" Edition, 2017, Part 9213 B

43. Salmonella spp.

Standard Methods for the Examination of

v
- AUy I301MS

(CFU)

FITUBIAN (Detected or not Water and Wastewater, APHA, AWWA,
- ihiau detected) WEEF, 23" Edition, 2017, Part 9260 B
- ﬁ’migiw‘ff’w 44 .Clostridium perfringens | Environment agency Methods for
- 1?11‘195}114153311417{ (CFU, Detected or not the Examination of waters and Associated
lidudaeims detected) Materials, 2020, Part 6, A-B UK
Oﬁlwﬁq
9 - Swab 45. Total Plate Coun-t In-housed method TPT-FS-150TM based on

FDA BAM Online, 2001 (Chapter 3)

46. Coliform
(CFU, Detected or not

detected)

In-housed method TPT-FS-151TM based on

FDA BAM Online, 2020 (Chapter 4)

47. Escherichia coli

(CFU, Detected or not

detected)

In-housed method TPT-FS-151TM based on

FDA BAM Online, 2020 (Chapter 4)
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48. Fecal Coliforms
(CFU, Detected or not

detected)

In-housed method TPT-FS-151TM based on

FDA BAM Online, 2020 (Chapter 4)

49. Staphylococcus aureus

(Detected or not detected)

In-housed method TPT-FS-152TM based on

FDA BAM Online, 2016 (Chapter12)

50. Listeria monocytogenes

(Detected or not detected)

FDA BAM Online, 2022 (Chapter 10)

51. Listeria spp.

(Detected or not detected)

FDA BAM Online, 2022 (Chapter 10)

52. Salmonella spp.

(Detected or not detected)

ISO 6579-1:2017/Amd.1:2020

53. Bacillus cereus

(Detected or not

detected)

ISO 7932: 2004/Amd.1:2020

54. Clostridium perfringens
(Detected or not

detected)

In-housed method TPT-FS-154TM
based on FDA BAM Online, 2001

(Chapter 16)

55. Enterobacteriaceae
(CFU, Detected or not

detected)

ISO 21528-2:2017
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10 L ‘L’T’m‘% 1nn 56. Total Solid Standard Methods for the Examination of
- ‘L?f, Waij Water and Wastewater, APHA, AWWA,
14 unsz WEF,23" Edition, 2017, Part 2540B.
NSHAR 57. Total Hardness Standard Methods for the Examination of
s Tnalumase (as CaCO,) / Water and Wastewater, APHA, AWWA,
yssyllaaiin Total Hardness | WEF,23" Edition, 2017, Part 2340C.
[ 13” ﬂ%mluiﬁqqmﬁ' 58. Turbidity Standard Methods for the Examination of
Tiduiaevig Water and Wastewater, APHA, AWWA,

WEF,23" Edition, 2017, Part 2130B.

59. pH Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEF 23" Edition, 2017, Part 4500-H+ B.

60. Odor TIS 257 Part2-2521:1978

| 61. Phenols Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,

WEF,23" Edition, 2017, Part 5530 C.

62. Chloride Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,

WEF,23" Edition, 2017, Part 4110B.

63. Fluoride Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,

WEF,23" Edition, 2017, Part 4110B.
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10 ® ijl‘m? Tna 64. - Anionic Surfactants Standa-rd Methods f(;r the Examination of _‘
- ﬁ’ﬁu as Methylene Blue | Water and Wastewater, APHA, AWWA, |
1 unszuou Active Substances WEF,23" Edition, 2017, Part 5540C.
MaInan (MBAS): MBAS,
- ﬁ’mg Tnalumasuy calculated as Linear
Uii‘ﬂqﬂﬂﬁﬁﬂ Alkylbenzene
e ﬁqi%”[uijqqquﬁ Sulfonate (LAS) MW
Tiduiaemis =238.38
- Alkylbenzene
Sulfonate
65. Nitrate Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEF,23" Edition, 2017, Part 4110B.
66. Sulfate Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEF,23" Edition, 2017, Part 4110B.
67. Cyanide _ Standard Methods for the Examination of

Water and Wastewater, APHA, AWWA,

WEF,23" Edition, 2017, Part 4500-CN E
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10 | e4in3lan 68. Silver (Ag) In-house method TPT-FS-233 TM
-‘Lfiﬁll 69. Aluminium (Al) based on Standard Methods for the
-ﬁﬂ‘ﬁklillﬂi?vm’m | 70. Barium (Ba) Examination of Water and Wastewater
MINAR 71.Cadmium(Cd) APHA, AWWA&WEF, 23" Edition, 2017,
-ﬁwuﬁmiumwg | 72.Chromium (Cr) Part 3030E
Uiﬁ@ﬂﬂﬁﬁﬂ 73.Copper (Cu)
11191 T50000 | 74.Iron (Fe)
Tiduiaevias 75.Manganese (Mn)
76.Nickel (Ni)
77.Lead (Pb)
78. Zinc (Zn)
79. Arsenic (As)
80. Selenium (Se)
81. Mercury (Hg)
11 .1%'11]?15]?] 82.Silver (Ag) In-house  method TPT-FS-233 TM
—ﬁﬁn 83. Aluminium (Al) based on Standard Methods for the
- ﬁ]ﬂsgﬂ? 84.Barium (Ba) Examination of Water and Wastewater
-1 unszu 85.Cadmium (Cd) APHA, AWWA & WEF, 23" Edition,
NISHAR 86.Chromium (Cr) 2017, part 3030E
- ‘j/ﬁﬂma 87.Copper (Cu)
L ﬁmﬁa 88.Iron (Fe)
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107. Arsenic (As)
108. Selenium (Se)

109. Mercury (Hg)

a10Y | Filanandaal/iaeda 3EMINAAdL naaeu
11 0‘1}’1‘U§Iﬂﬂ 89.Manganese (Mn) In-house  method TPT-FS-233 TM
-ﬁﬁw 90.Nickel (Ni) based on Standard Methods for the
- 1}11]531]1 91.Lead (Pb) Examination of Water and Wastewater
- b1 lunszuan 92.Zinc (Zn) APHA, AWWA & WEF, 23" Edition, |
NISHAN 93. Arsenic (As) 2017, part 3030E
- ﬁlﬁﬂﬂm 94.Selenium (Se) .
® ﬁ,mm 95.Mercury (Hg)
e i
—12. @ 13’23]%1519 96. Silver (Ag) In-house method TPT-FS-281 TM
-ﬁ‘ﬁu 97. Aluminium (Al) based on Standard Methods for the
—ﬁlm'ﬁﬂﬂium%uz 98. Barium (Ba) Examination of Water and Wastewater
ussylaaiin | 99. Cadmium(Cd) APHA, AWWA&WEF. 23rd Edition,
1N sz 100. Chromium (Cr) 2017, part 3125 (A)
NSNAR 101. Copper (Cu)
-‘1511]331]1 102. Iron (Fe)
.ﬁljuﬁq 103. Manganese (Mn)
oy 104. Nickel (Ni)
o sl Ts 0 105. Lead (Pb)
Tidureerns 106. Zinc (Zn)
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110. pH

Standard Methods for the Examination of
water and wastewater, APHA, AWWA,

WEF, 23" Edition ,2017, part 4500-H+B

111. Total Hardness
(as CaCO,) /

Total Hardness

Standard Methods for the Examination of
water and wastewater, APHA, AWWA,

WEF, 23" Edition, 2017,part 2340C

112. Total Solid

Standard Methods for the Examination of
water and wastewater, APHA, AWWA,

WEF, 23" Edition, 2017, part 2540B
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113. Saccharin
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15 | -udaswanduy
[~ ] as
(a9 UBUUVY WIUNTITUIT)
[ cfg a Y 4
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114.Vitamin A

In-house method TPT-FS-265TM based
on Bull. Dept. Med. Sci. 1992; 34 (1):

p-31-6

In-house method TPT-FS-262TM based on
ISO 12080-2: 2000 (E)

115. Vitamin B1

116. Vitamin B2

In-house method TPT-FS-271TM based on
AOAC (2019), 942.23 ,953.17 and Food

Chemistry (1996), Vol.56, No.1, pp.81-86.
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16. | -ulwazndnsuad 117. Vitamin D In-house method TPT-FS-277TM based on
(@@ uBud FunsINIT) AOAC (2019) 2002.05 and ISO 12080-2 :
dafhuaznansast 2000 (E)
(ara uBue FIUNIINIT)
U
y
(WLazHY)
17 | - wilwaznansmal 118. Vitamin C In-house method TPT-FS-275TM
(a9 uFUAe WUNTINITF) based on Bull. Dep. med. Sci. 1998:
195 pad 40 (3):347-57
(ﬁmazm)
18 | -uilaaznansauat 119. Total dietary fiber AOAC (2019) 985.29
(219 UBLVS FIUNTITNTT)
Aafhuaznansast
(a9 uFUAe A1UNTINIT)
19 uiaazwansust 120. Total sugar In-house method TPT-FS-259TM based on
(@0 uBude FUATINIT) | 121. Sugar profiles AOAC (2019) 982.14 and J. AOAC
-ﬁ’wﬁnmzwﬁﬁﬁ’mw{ - Fructose (1992) Vol 75 No.3
(1R uFUYS MUATTUIT) - Glucose
- Sucrose
- Maltose
- Lactose
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20 ulaaznansus 122. Saturéted Fatty Acid, | In-house method TPT-FS-261TM based o-n "
(1@ UFUTa AT INID) | 123. Trans Fat, AOAC (2019)991.39 and ISO 12966-
-ﬁ"ﬁﬁmazwﬁmﬁm% 124. Mono unsaturated fat | 2:2017
(a0 WA FunTINTT) | 125. Poly unsaturated fat
126. Fatty acid profiles
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180. Sunset Yellow

181. Allura Rad AC

182. Fast Green FCF

183. Brilliant Blue FCF

184. Azorubin or
Carmoisine

185. Quinoline Yellow

186. Erythrosin

In-house method TPT-FS-273TM based on

AOAC (2019) 930.38 and TIS 696 : 1987

187. Total Acidity

188. Salt (Chlorine as

Sodium chloride)

AOAC (2019) 942.15

AOAC (2019) 937.09

Sulfur dioxide
190. Potassium sulfite
191. Sodium bisulfate
192. Potassium bisulfate
193. Sodium
metabisulfite
194. Potassium
metabisulfite

195. Sulfite
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196. Total Phosphorus
(Total Phosphorus

as P,0; and PO,)

In-house method TPT-FS-270TM

based on AOAC (2019) 969.31

37 | syiwuazwansual

197. Aflatoxin

(B1, B2, G1, G2)

In-house method TPT-FS-247TM based on

AOAC (2019) 991.31 and 994.08
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198. Benzoic acid

199. Sodium Benzoate

In-house method TPT-FS-264TM based on

Bull. Dept. Med. Sci. 1992; 34 (1): p. 31-6

SEEERCH 200. Sorbic Acid
201. Potassium Sorbate
39 D1MITNLIA 202. Chloramphenicol In-house method TPT-FS-204TM
based on USFDA Laboratory Information
Bulletin n0.4303 Vol.19, No.4 April 2003
40 | quazdm 203. Malachite green, In-house method TPT-FS-230TM
204. Leuco Malachite based on Journal of Chromatography
Green B, 788 (2003) 351-359
205. Crystal Violet
206. Leuco crystal Violet
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207. 3-amino-2- based on Journal of Chromatography B,

oxazolididone (AOZ) | 691 (1997) 87-94
208. 3-amino-5-
morpholinomethyl-2-
oxazolidinone
(AMOZ)
209. 1-aminohydantoin
(AHD)

210. Semicarbazide (SEM)

Fluoroquinolones In-house method TPT-FS-266TM
211. Norfloxacin based on Journal of Chromatography A,
212. Ciprofloxacin 974 (2002)

213. Danofloxacin
214. Enrofloxacin
215. Saraflocaxin

216. Difloxacin

217. Oxolinic acid In-house method TPT-FS-266TM
218. Nalidixic acid based on Journal of chromatography A,
| 219. Flumequine 974 (2002)

220. Sparfloxacin

221. Lomefloxacin
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Pesticides residue group :

-Organochlorine Group

222. aldrin

| 223. alpha-BHC

224. beta-BHC
225. delta-BHC
226. gamma-BHC
227. cis-Chlordane

228. trans-Chlordane

| 229. 0,p-DDT

230. p,p'-DDT

231. dicofol

232. dieldrin

233. endosulfan I

234. endosulfan II
235. endosulfan sulfate

236. endrin
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In-house method TPT-FS-229TM

based on AOAC (2019) 2007.01
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Pesticides residue group :

-Organochlorine Group
237. heptachlor

238. heptachlor-epoxide
239. methoxychlor

240. 0,p'-DDE

| 241. p,p-DDE

242. 0,p'-DDD
243. p,p-DDD

244. mirex

245. endrin ketone

-Organophosphate Group
246. acephate

247. azinphos-ethyl
248. azinphos-methyl
249. chlorpyrifos

250. chlorpyrifos-methyl
251. dichlorvos

252. diazinon

253. disulfoton

254. dicrotophos

255. dimethoate

256. EPN

In-house method TPT-FS-229TM
based on AOAC (2019) 2007.01
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ethion
fenitrothion
malathion
methamidophos
methidathion
mevinphos
monocrotophos
omethoate
parathion-ethyl
parathion-methy]l
phosalone
pirimiphos-ethy]l
pirimiphos - methyl
profenofos
prothiophos
triazophos

phosphamidon

- Pyrethroids Pesticides

274.
275.
276.
277.
278.

bifenthrin
cyfluthrin
cypermethrin
deltamethrin

fenvalerate

In-house method TPT-FS-229TM

based on AOAC (2019) 2007.01

o v t4 a wa
ﬁ’”luﬂﬂ7ﬂ5§7uﬁ93ﬂﬂﬂﬂﬂ75

YR
uf luasan 0o

[

A a
'J‘H“V]LLfaﬂsU 24 UHUWUH 2565

asndeunNgnaellag Waimhinguiusestes jiiams

W1 25 YaIiaHuA 28 Hil

HUgRYNIUYY 1018/46

1913 o Tun 24 %

Q

<R v

=
NIUN

=

23 YUY 2569

Q

UOUIIY 2565




t% a wAa a a o a < o v Yo (%)
‘HEN‘IJ;]‘]JGIﬂ]S UVIHN yii 1393N9a 19A73 Lal (ﬂﬁzmﬂ"l‘na) 1NN v!ﬂﬂ]ﬂﬁi‘]ﬁi)ﬁ

A oA ¢ o v 2
ﬂ'JnJﬁnﬂﬁﬁﬂufﬂ‘i‘nﬂﬁﬂﬂf’)]ﬁ]ﬁ!!ﬁﬁﬁ!ﬂiﬂ\‘]uﬂ!!Wﬂﬂ mimmsma‘lﬂu

o a a o ¢ o a
MY | vHANBAHMN/A 10819 NgMInaaou Inaaey
41 W lifuazwansum 279. lambda-cyhalothrin In-house method TPT-FS-229TM
AntasNaa M 280. permethrin based on AOAC (2019) 2007.01
417 281. fenpropathrin

v A a o 4
-TYNHLASHARNTUN

- Carbamate Group
282. aldicarb

283. aldicarb sulfone

284. aldicarb sulfoxide

285. carbofuran

286. carbofuran-3-hydroxy

287. carbaryl

288. fenobucarb

289. isoprocarb

290. methiocarb

291. methomyl

292. metolcarb

293. oxamyl

294. propoxur

295. promecarb

In-house method TPT-FS-241TM

based on AOAC (2019) 2007.01

- Other

296. atrazine
297. azoxystrobin
298. iprodione

299. vinclozolin

In-house method TPT-FS-229TM
based on AOAC (2019) 2007.01
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