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Calibrated Freq. Calibrate
Sample Mame Parameter Equipment Name ID MNo. Mext Cal
Date (Months)
Moise Leg 24 hrs Sound Calibrator RYG_FS0496 26-Jar-24 25-Jan-25 12
Moise Leqg 24 hrs Sound Level Meter RYG_F50016 1-Sep-23 1-5ep-24 12
Moise MNolse Annoyance Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Moise Maoise Annoyance Sound Level Meter RYG_FS0016 1-5ep-23 1-5ep-24 12
Monse MNoise Annayance Sound Calibrator RYG_F50213 26-Jan-23 26-Jan-24 12
Meise MNoise Annoyance Sound Level Meter BKK_F50023 i7-Jul-23 17-Jul-24 12
Rayong Lab oM at 25 °C ik Meter RYG_ENC152 14-Dec-23 14-Dec-24 12
Fayong Lab  |Color {at Original pH) Spectrophotometer RYG_ENDO3T 18-5ep-23 18-Mar-25 18
Rayong Lab  |Color {at pH 7.00 Spectrophotometer RYG_ENOOST 18-Sep-23 18-Mar-25 I8
Rayong Lab  |BOD DO meter with Senscr RYG_ENCO32 24-Jui-23 24-Jan-35 18
Rayone Lab  |BCOD Burette AYG_END162 H0-0ct-23 30-Oet-29 12
Rayong Lab  |COD Spectrophotometer RYG_ENCO3T 18-5ep-23 18-Mar-25 8
Rayong Lab  |Total Suspended Solids Electronic  Balance AV ENCGO2 22-Feb-24 22-Feb-25 12
Rayong Lab  |Tetal Suspended Solids Hat Air Oven RYG_ENOO1D 21-Mar-24 21-5ep-25 18
Rayong Lab  |Total Dissalved Solids 180°C Electronic Balance RYG_ENOODZ2 22-Feb-24 22-Feb-25 12
Rayang Lab  |Total Dissolved Solids 180°C Hot Ak Oven RYG_ENCOIO 21-Mar-29 21-5ep-25 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_ENCOOZ 22-Feb-24 22-Feb-25 12
Rayong Lab |l & Grease Hat Al Oven RYG_ENCOOS 20-0ct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Hat Alr Oven RYG_ENC213 21-Mar-29 2}-Mar-25 12
Rayong Lab | Oil & Grease \Water Bath RYG_ENOOSE 21-Mar-24 21-5ep-25 18
Rayong Lab  |Temperature pH meter RYG_FSO596 3ul-23 3-Jul-24 12
Water Lab Total Organic carbon TOC Analyzer BKX_ENODES 10-Mow-23 10-Now-24 12

alsglebal.com

Cert. No. : ACC24008
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND CALIBRATOR
RION

NC-75

35002736

RYG_FS0496

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230 +3) oC
(1013 £3 ) kPa
( 500 £20) % OVED |

19 JANUARY 2024
26 JANUARY 2024
29 JANUARY 2024

Nathakorn Pisutpaisan

bt =3

( Thanakul Petchurai

: 1of3

5 /115 |

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Cert. No. : ACC24008

Cert. No. : ACC24008
Job No. : VC6TACOD058 Job No. : VCoTACO058
Pages : 2of3

Pages : 3of3
Calibration Procedure : CP-AC-03
Result of calibration :
Calibration Method :
This equipment was calibrated by follow on IEC-60942-2003 Standard, 1. Sound pressure level
The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone. Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
Condition of this result of calibration : 94 93.98 -0.02 0.14 0.40
1. Reference Standard Instruments :
Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24 3. Fediica
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24 ' quency
Digital Multimeter 33461A MY353220076 EEL.BP 30/0267 13-FEB-24 - =
Digital Multimeter 33461A  MY60024273  EELBP31/0266  14-FEB-24 Spesiied il | R Acceptance
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24 Frequency value value Uncertainty limit
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 (Hz) (Hz) (%) (%) (%)
Mea?unng Amplifier NA-42ZKAL 34560495 AA-3002-23 14-FEB-24 1000 1000.0 0.0 0.1 1.0
Audio Analyzer AVR-3360A  V744B6069 EF-0012-23 10-FEB-24
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at : 3. Total distortion
3.1 National Institute of Metrol Thailand).
L mology, (Thallas) Measured value ( % ) Uncertainty ( % ) Acceptance limit ( % )
3.2 Thailand Institute of Scientific and Technological Research (TISTR). P 010 30

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http.//wwwi.sithiphorncom ~— CAUBRATION 0394

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S320SIARES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23263
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 01122567 / 143473 / 22605

ID No.: RYG FS0016

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location :
Ambient Temperature : (230 +3) °C AEVIEWEBY
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) % j APPROVED BY =
¢
i 'I( J%
Received Date : 23 AUGUST 2023 Sl cale =1
Calibration Date : 01 SEPTEMBER 2023
Date of Issue : 04 SEPTEMBER 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7: ﬁ /&L\_‘

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS 1 2-04-04-020664

Cert. No. : ACL23263
Job No. : VC66AC0094

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM’s display.

Condition of this result of calibration :
I. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104  EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076  EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY60024273  EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unil maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664 m
7 -




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
eacli CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23263
Job No. : VC66AC0094
Pages : 3of8

Summary of Measure t Result :

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v ) 02 N/A
2. Self-generated noise v ® 02 NIA
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v = 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v s 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level 4 e 02 0.35
11. Overload indication v : 0.2 025
12. High level stability v : 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitied uncertainty of measurement.

QF-TS12-04-04-020664

s WL E .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
SEARAARASR CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23263
Job No. : VC66AC0094

Pages & 4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
154

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequeney Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.3
Flat 24.2

3. Acoustical signal tesis of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceplance
Flat C-weight A-weight Fa
Limits
125 0.3 0.3 0.4 1.5
1000 0.1 -0.1 -0.1 + 1.0
8000 2.0 -1.9 -1.9 £5.0

QF-TS12-04-04-020664

s BILA




SITH ! PORN/ SITHIPORN ASSOCIATES CO.,LTD.
sisaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.
Job No.

Pages
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

+ ACL23263
: VC66AC0094
: S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 1 - Acceptance
Flat C-weight A-weight L
Limits
63 -0.1 0.0 0.0 +2.0
125 0.0 0.1 0.0 *1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0:2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-T812-04-04-020664

— D .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REEARTRTES CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =g bl
136.0 136.0 0.0 +1:1
135.0 135.0 0.0 £
134.0 134.0 0.0 + 14l
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + |1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 4+ 1.1
89.0 89.0 0.0 + ] ¥
84.0 84.0 0.0 =111
79.0 79.0 0.0 +1,1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 1151
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 #11
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1,1
34.0 34.0 0.0 £ 1.1
30.0 29.9 -0.1 + 1.1
29.0 289 -0.1 +1.1
28.0 279 0.1 +1.1
27.0 269 0.1 +1.1
26.0 259 0.1 + 1.1
25.0 249 0.1 &1}

QF-TS12-04-04-020664

Cert. No.
Job No.

Pages
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACL23263
Job No. : VC66AC0094
Pages : Tol8

Anticipated M d D d Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 *1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceplance
duration, Th Cycle Value Value Value Limits
Weighting Cims) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 1341 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.55-5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 1.5;75.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
Value | Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £3.0
One 136.4 136.1 -0.3 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.2 0.2 2.0
Negative half cycle 1354 1352 -0.2 +2.0

QF-TS12-04-04-020664

32 BL e

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23263
Job No. : VC66ACH094

Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
89.7 89.5 02 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com CALIBRATION (394

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
FRECSLI NS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23009

Pages : 1of3
- - -
Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-74
Serial No.: 34178121
ID No.: RYG Fs0213
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : -

Ambient Temperature : (230 £3) °C

Pressure : (1013 £3) kPa :
Relative Humidity : (500 £20 ) % i
Received Date : 24 JANUARY 2023

Calibration Date : 26 JANUARY 2023

Date of Issue : 27 JANUARY 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; W_ _

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

Cert. No. : ACC23009
Job No. : VC66AC0031

Pages : 20f3
Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on IEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone,

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Maodel Serial No, Cert. No, Due Date
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP, 03/0265 09-Feb-23
Digital Multimeter 33461A MY60024273  EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22 07-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664 w\_




SITHIP
SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23009
Job No. : VC66AC0031

Pages : 3of3
ult of calibrati

1. Sound pressure level

Specified sound Measured Deviated
pressure level value value Uncertainty TOI;:W
(@B |
94) (dB) (dB) (dB) (dB)
94.16 0.16 0.14 0.40
2. Frequency
Specifi
F]:ueca ied Measured Deviated Toleran
Tequency value value Uncertainty iu:m 5
(H. .-t
m:) (Hz) (%) (%) (%)
0 1003.2 0.3 0.1 1.0
3. Total distortion
M
easured value (%) Uncertainty ( % ) Tolerance limit ( % )
1.97 0.10 3.0

The reported uncertainty i
ty is based on a standard uncertain
ty multiplied by covera
ge factor & =2

or any value following calculation,providing a lavel of confi

¢ of approxi Iy 95 %

~ End of Calibration Certificate

QF-TS12-04-04-020664

= QLA .

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Ba ngplud Bangkok 10700 THAILAND.

NSC-TISI=TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http://wwwisithiphorn.com CALIBRATION 0334

Cert. No. : ACL23238
pPages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00710639 / 136957 ( 10640
1D No.: BKK F50023
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 Tl TAILAND.
Location @ - ‘ BEVIEW BY W i
Ambient Temperature : (23.0 £3) °C .1 A REREE Y ';
Prosigshc . . s ) S8 ! APPROVED BY ‘ﬂ :
Relative Humidity : ( 50.0 £20 ) % H |

1 i
I NEXT CAL. DATE ...
Received Date : 06 JULY 2023
Calibration Date : 17-18 JULY 2023
Date of Issue : 19 JULY 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by :

This certificate is issued in accor

7 el

( Thanakul Petchurai

dance with the requirements of ISOAEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS1 2-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S5 vacinTes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23238
Job No. : VC66AC0072
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on TEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23  14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664 w\-

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
BAEATIRIES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23238
Job No. : VC66AC0072
Pages : 3of8

summary of Measure; 3
Uncertainty | Maximum-permitted
Parameter Pass Fail (aB) uncertainty of
measurement (dB)
1. Absolute sensitivity v 0.2 NA
2. Self-generated noise v - 02 NA
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v . 03 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For = 10 kHz to 20 kHz - - - 1.0
5. Frequeney and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v & 0.2 0.3
10. Peak C sound level v - 0.2 035
11. Overload indication v = 02 025
12. High level stability v = 0.1 0.1

Note : Pass/Fail evaluation for each parameter,
will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

1. Absolute sensitivity

Cert. No. : ACL23238
Job No. : VC66AC0072
Pages : 4of8

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
20.2

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight
C - weight
Flat

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(B Flat C-weight | A-weight Aechionos
Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 £1.0
8000 -0.6 -0.5 0.5 +5.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL23238
Job No. : VC66AC0072
Pages : 50of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : - Acceptance
Flat C-weight A-weight Limits
63 0.1 -0.1 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0° 0.0 +1,0
2000 0.0 0.1 0.0 20
4000 0.0 0.0 0.0 %3.0
B000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +£0.2
C - weight 94,0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated | Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 + 0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94.0 0.0 £0.3

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

RESSEIAERS CALIBRATION LABORATORY L CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23238 Cert. No. : ACL23238
Job No. : VC66ACD072 Job No. : VC66AC0072
Pages : 6of8 Pages : Tof8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1 Auto 94.0 94.0 0.0 £1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1 9, Tone burst response
134.0 134.0 0.0 11 Time Tone burst Anticipated | Measured | Deviated | Acceptance
133.0 133.0 0.0 1.1 duration, Th | Cycle Value Value Value Limits
132.0 132.0 0.0 +1.1 Weighting (ms) (dB) (dB) (dB) (dB)
131.0 131.0 0.0 1.1 0.25 1 108.0 107.9 -0.1 1.51-5.0
129.0 129.0 0.0 + 11 Fast 2 8 117.0 117.0 0.0 1.0;-2.5
124.0 124.0 0.0 11 200 800 1340 134.1 0.1 +1.0
119.0 119.0 0.0 11 2 8 108.0 108.0 0.0 1.5;-5.0
114.0 114.0 0.0 +1.1 S 200 800 127.6 127.6 0.0 +1.0
109.0 109.0 0.0 11 0.25 I 99.0 98.9 0.1 1.5;-5.0
104.0 104.0 00 * 11 SEL 2 8 108.0 108.0 0.0 1.0;25
99.0 99.0 0.0 11 200 800 128.0 128.1 0.1 £1.0
94.0 94,0 0.0 £1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 £1.1 10. Peak C sound level
20 o 80 A Number of cycle Anticipated | Measured | Deviated | Acceptance
740 740 po EJs in Value  |Value, Lepeak|  Value Limits
69.0 69.0 0.0 +1.1 teit siigui (dB) (dB) (dB) (dB)
Sy £ 0 =12 Continuous 133.0 133.0 0.0 £3.0
4 Fab 0.0 .l One 136.4 136.3 0.1 3.0
54.0 54.0 0.0 £1.1
430 80 54 =2 Number of cycle Anticipated Measured Deviated Acceptance
44.0 44,0 0.0 +1.1 : 7
in Value Value Value Limits
39.0 39.0 0.0 £1.1 ’
0 s 0 214 lest ?lgnal (dB) (dB) (dB) (dB)
300 299 ol 11 ?f}ﬂtmuuus 133.0 133.0 0.0 +2.0
290 — = P Posm.\re half cycle 1354 135.2 -0.2 +2.0
280 279 o1 11 Negative half cycle 1354 1352 -0.2 +2.0
27.0 26.9 -0.1 +1.1
26.0 25.9 -0.1 £1.1
25.0 24.8 -0.2 +1.1

QF-TS12-04-04-020664 /é QF-TS12-04-04-020664 Wm
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RIENEMRLIES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23238
Job No. : VC66ACN072
Pages : Bof8

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half eycle (dB) (dB)
89.7 89.6 -0.1 +1.5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factork =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) "M.
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i%ﬁ X

534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %'44/:.;-\:\::0\?
TEL. 0-2717-3000-24 FAX. 0-2719-9484 el NSC-TISKTIST02S
CALIBRATION 0008
1 H - i 4
Certificate of Calibration G :‘;e Wrora

Equipment : pH Meter
Manifaciirer: Mettler Toledo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : SevenExcellence Cor Services 3: i Calibration and Testing Services.
Serial No.: BE34291445
1D No.: RYG_END152

Condition As-Received: Used ltem

Recelved Date: 08 December 2023
Calibration Date: 14 December 2023

Reference: 2312-0151DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayang Branch

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

Rayong 21140, Thailand

Relative Humidity: (50 £10) %

P dure used: Cali n ware using calibration procedure No. CP-E17 according to EURAMET cg-15.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 55024 2435802 EE-0041-23 26 Apr 2024
2,This result of calibration was made on req i at the point specified by customer.

3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceabie to the Intemnational System of Unit maintained through:-
-National Institute of Metrology Thailand (NIMT)

REVIEW BY NBMGV

APPROVED BY ’Q@ﬁ’/‘

be
WEXT CAL. DATE .1??.'.1%.‘,? .........
14

Calibrated by :  Napachanok Prasomsoosiri Approved Signatory : PR
Issue Date : 15 December 2023 [ ]Phalinee Prabpaipal

[\/ﬁuntawal Khamchai

[ ]Pongsagom Boonyapom

B 0331106




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

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

2000
Error
(mv)

0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-0.1

mv

Cert. No.: 23E3924

Page.: 2 of 2

Uncertainty
(£pv)
68
65
63
61
58
61

63
65
68

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

factor k=2, providing a level of confidence of approximately 95 %
UUC*= Unit Under Calibration.

-00o-

e

a 1193422

&7
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ",,/;"‘:\“-‘\e
534 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250 bty WEE TR eTITE
TEL. 0-2717-3000-29  FAX. 0-2719-9484 CALIBRATION 0008

Cert.No.: 23CH1574
Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( ) Saithip Meangmai

{ ) Warakorn Lerngagtrakul

( 1) Ponpan Palpim
Issue Date :

pH Meter

Mettler Toledo
SevenExcellence
B834291445
RYG_EN0152
Used ltem

08 December 2023
15 December 2023
2312-0151DS8C-3

ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

(256 + 25) °C

(50 + 15) %

In - house method :

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

- CP-CH8 by comparison with standard thermometer

Warakomn Lerngagtrakul

b2

Approved Signatory

19 December 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reprodoced ather than b full, except with the prior weltten

Approval of the bead of Corporate Services 3 Equipment Calibration snd Testing Services

A 0061696




Cert.No.: 23CH1574
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RCO044 23l908 26 July 2024

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

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 813588 14 July 2025
pH 6.986 CPA chem 931959 01 Oct 2024
pH 9.997 CPA chem 840106 02 Nov 2024

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

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

Cert.No.: 23CH1574

Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) K
pH mV mV pH
pH Meter 4.000 177.48 177.3 4.000 0.058 2.00
SIN.: BB34291445 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Page.:. 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH measurement| factor
(mV) () k
pH Electrode 4.008 4.013 184.1 0.0045 2.00
SIN.: 3225368 6.986 6.998 8.7 0.0084 2.00
8.997 10.002 -164.7 0.0088 21
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab®Expert Pro-1ISM
- Serial No. : 3225368
Dimension of probe;
- Length : 120 mm
- Diameter : 12 mm
- Immersion Depth : 1—00mn1
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°Cc) (°C) (°c) (£°C) k
25.0 25.003 24.3 -0.703 0.13 2.00

P4

a 1193852

Remark : - UUC* = Unit Under Calibration

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

-000-

a 1193851
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o= Certificate of Calibration
/,ﬁ'\\\
Equipment: SPECTROPHOTOMETER Certificate No.: C06230441
Model: DR6000 Issued Date: 19 September 2023
Serial No. (or ID.): 1627845 (RYG_EN0037) Job No.: WO-00005382
Manufacturer: HACH Page: 10f 3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, -
A.Pluakdaeng, Rayong 21140, Thailand. RE\"IEWBY A/ f
Environment Condition: Temperature 239 °C t 0.3 APPRDVED BY Pﬂéy =
Humidity 653 %RH * 1.4 RH
NEXT CAL. DATE
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) (Wet Chemistry)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr.Nattapat Rungrueang
Calibration Date: 18 September 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No. 111583 and 111584
The standard for Photometric Certificate No. 9114984 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The standard for Spectral resolution Certificate No. 111587
g %S :
(Mr. Nattapat Rungrueang) (Mr. Nitinun Srihawan)
Person in charge Authorized signatory
mmuummma to the lIn ! System of Units (S}, It provides traceabilty of measuremant to international or
nitional or other national
The statod is the d mhmmuu dard i Hiplied by the ge factor (k=2) to
provide a level of of app 95%. Itis with the Guide to Exp of L In (

GUM).
Mmhmmmwmmmm The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited,

i funomey owTuTal drin

DKSH Technology Limiled

2533 1 10260

2533 Sukhurmvit Road, a-wm.ﬁms-un‘m

Phane: +66 2638 7000 Wabsila: dksh

Delivering Growth - in Asia and Beyond. CAL-FM-C08-15; 12 Sep 2022

&= DKSH

Certificate No.: C06230441 Page 2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.3 0.31 0.13
536.66 536.6 0.06 0.13
637.98 638.3 -0.32 0.13
748.48 748.7 -0.22 0.13
807.03 807.4 -0.37 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Correction Uncertalnty
0.0000 0.000 0.0000 i 0.0045
0.2930 0.288 0.0040 0.0045
420 nm
0.5168 0.519 -0.0022 0.0045
1.0298 1.029 0.0008 0.0045
0.0000 0.000 .« 0.0000 0.0045
0.2867 0.283 0.0037 0.0045
440 nm
0.5073 0.509 -0.0017 0.0045
1.0083 1.007 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
0.2516 0.250 0.0016 0.0045
465 nm
0.4595 0.462 -0.0025 0.0045
0.9334 0.933 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.245 0.0011 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9468 0.946 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0.259 0.0004 0.0045
590 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2579 0.257 0.0009 0.0045
635 nm
0.4971 0.497 0.0001 0.0045
0.9720 0.971 0.0010 0.0045
i Romiastiow maTuTal ¢afin
W‘rmmu

10260
2533 Sukhumvit Road, mmmlm

Phone: +68 2630 7000 Emai: info.

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022




&z DKSH

Certificate No.: C06230441 Page 3 of 3

Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0.737 -0.0015 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 0.0080
313nm
0.2864 0.280 -0.0038 , 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6374 0.637 0.0004 - 0.0080
Stray light *

Standard: cut-off UuUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.62 +/-0.11 nm 260.6 1.3 1.888
391.44 +/-0.11 nm 391.4 13 1.886

Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW
Standard Wavelength ( nm ) 268.66 266.69 1.38 2,00
UUC: Wavelength (nm) 268.2 266.1
Std Absorbance ( A) 0.4566 0.2780
Absorbance ( A) 0.413 0.300

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

The End of Certificate

s Aoy maTuTal dfin

DKSH Technology Limitted

2833 WTHUHY T 10260

2533 F Banghok 10260

Phona: +66 2630 7000 Emad: Info. com  Websds: thadand

Delivering Growth - in Asia and Beyond. CAL-FM-C08-15: 12 Sep 2022
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rafilugmu: WO-D0005382

afiniadosia; SPECTROPHOTOMETER 5u: DR6000 winulauaies: 1627845

nsIRdY (51) msI9EBY (F9)
18 Sep 2023 sunInsda 18 Sep 2023 VNIV
Uné | Livnd Un | “Lind

General
= (] 1 mwﬂam'ifﬁmém = (]
= O 2. Az (weelddao, nmolu-uaniata) = O
m| O 3. &g fn — in 1wda9 (On-Off Swicth) ) O
= O 4. 1una (Keypad) = O
= O 5.  wiea (Display, Screen Contrast) @ o

Spectrophotometer
O O 6.  usedwlivh (Battery Backup) >= 2.5 VDC O O
0 =] 7. dmwpuudonaruumaiin (Wavelength Control) 0 O
= o 8.  AruumMAdu (Wavelength Check) = O .
m| O 9. umasriuflauss (UV < 3,000 hour) @ O 9.2 Hours
= O 10.  uumvrinflaugs (Visible < 5,000 hour) = 0 7415 Hours
@ O 11,  geviamatuiat (Carousel Module) @ O

PpH Meter and Conductivity Meter
| O 12.  BifinTnsm ( Electrode and Connection Cable ) O O
| O 13.  sdivdrgazanu’u Electrode (Level KCI) 0 |
O O 14.  shilafudate Electrode (Dust Protection Hood) O O
] O 16, andubifinTnin (Stand) O O

Turbidimeter
O O 16. Fln"tnﬂusiuﬁvhs[n (No Sample) (m] ]
O O 17.  sziumsdossieuasus (>= 2.5 lihu 3.0) 0O O

Automatic titrator
O O 18.  &@n Piston Burettes O O
[m] 0 19.  Function Rinsing and Dosing (] m]
O O 20, seuuvasuEuREnIosEnaY O O

Wonfatauualy :  *656.1nm=656.1nm
*486.0nm=485.5nm
Mr.Nattapat Rungrueang
Service Engineer

O Tachndogy imad .
m mmn% Emai: ink e ‘m“?m“; thailand

Delivering Growth - in Asla and Beyond. CAL-FM-R31-03: 20 Jul 2022




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Cert.No.: 23TW168
TEL. 0-2717-3000 FAX. 0-2719-9484 Page.: 2 of 2

Condition of this result of calibration
Cert.No.: 23TW168

Page.: 1 of 2 1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
Ce rtiﬂc ate Of Testing laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).
Equipment : DO Meter Instruments Serial No. ID No. Certificate No. Due Date
Manufactu ¥s : 1) Burette - 130BU10 23CG1172 22 Mar 2025
anufacturer : |
R reviewsy .. MV Eamar 2) Balance 1126143764  140RC004 22MMS0 20 Sep 2023
Model:  boogdtgy | REVIEWBY ...i.id e O g
ode 5000-115V 2. Standard Material :-

Serial No. : 15E102796 APPROVED BY P Material Manufacturer Lot.No. Assay
i N HEXT CAL DATE 4 ‘m |35 Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 21 July 2023 e el
Test Date - 24 July 2023 Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Reference : 2307-0713DSC-1 Dissolved Oxygen Probe No.: 15E100464
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Titration Method DO Meter

Rayong Branch . ; Standard Deviation

616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng, (Azide Modification Method) Reading

Rayong 21140, Thailand (ma/L) {mgiL) (malL)
Laboratory Condition : Temperature (25+5)°C

Humidity (50 % 20) % 843 il D0na
Test Procedure: In - house method . CP-CH9

by Comparison Technigue with Azide Modification Method
Tested by : Walalak Sirithean

This report was certified only for the instrument we tested.lt is allowable to use for study
, the system efficiency, The environmental impact control and present to organization it may concerned
Smﬂw},o Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

Approved by : other in full without written approval of the laboratory

Approved Signatory

( alee Bulkruea
(/) Saithip Meangmai
( ) Warakorn Lerngagtrakul

-olo-

Issue Date : 26 July 2023

S

B 0320211 a 1172155




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %73
53474 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 ot rte BB Equipment : DO Meter with Sensor Cert. No.: 23LM125
TEL.0-2717-3000-28. FAX. 0-2719-9484 CALIBRATION 0008 Condition As-Received : Used Item Page.: 2 of 2

‘Reference : 2307-0713DSC-2
 Procedure Used :-
Cer;.aI;::; fa;T 25 Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
. . % Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
Certificate of Calibration The temperature scaie usad was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Equipment : DO Meter with Sensor Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
Manufacturer : Ysl 2. This cerlificate is valid only to the item calibrated on dale and place of calibration.

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

Modat:: 5000-115Y Remark : TPA : Technology Promotion Association ( Thailand - Japan )
156102796 . Result of Calibration :- (") Without Adjustment
W ¥ Function:  Temperature measurement. *
ID No. : RYG_EN0032 This instrument was connected with temperature sensor, S/N.: 1228475367
Calibration| Immersion Standard uuc* o {ihoasisin Coverage
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. Point Depth Temperature Reading e Factor
Rayong Branch ('c) (mm ) (c) (‘c) (c) (£°C) k
616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng, 20.00 100 20.011 19.91 -0.101 " 0.15 2.00
PG =140 T UUG* : Unit Under Calibration
Location : TPA On Site Calibration Laboratory
The reported uncertainty of measurement was based on a standard unceriainty multiplied by a
Received Order : 25 July 2023 coverage factor k, providing a level of confidence of approximately 95 %.
Calibrated Date : 27 July 2023
Ambient Temperature : (26+10)°C ~B00:
Relative Humidity : (50+30)%
AC Line Voltage : (220£22)V
Calibrated by : Preecha Hiahib

Approved by : 4Jm

Approved Signatory

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

Issue Date : 31 July 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

4

A 0053616 a 1159515




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  § E

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;4, /'4—':'\‘\\ b
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 ‘

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

HSC-TISLTISITO2S
CALIBRATION D002

Cert.No.: 23CG4276
Page.: 10of 2

Certificate of Calibration

Equipment :

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

Burette

26 October 2023
Used Item

30 October 2023
2310-0815DSC-1

Cert.No.: 23CG4276
Page.: 2 of 2

Condition of this result of calibration

Equipment : Burette P
reviewsy ..[V:Bamml... 1. Reference Standard Instruments :
Capacity : 50 mL Instruments Model Serial No. ID.No. Certificate No. Traceability = Due date
APPROVED BY J) 1) Balance XP205DR 1126143764 140RCO04 23MM538 TPA 15 Sep 2024
Serial No. : & 5 f 2) Thermo-Hygrograph  THDX-CE 00016540 140EC001  23H1275 TPA 09 June 2024
o
ID. No. : RYG_ENO162 NEXT CAL. DATE .0 3) Thermometer - 1594582 140ECO10 231158 TPA 12 Feb 2024
This certification is traceable to SI Unit
Manufacturer : Witeg 2. The certificate is valid only to the item calibrated on date and place of calibration.
3. True value is converted to true volume at the standard temperature of 20 G

Made in : Germany
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Calibration_result :

Rayong Branch

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

Readi u i
Rayong 21140, Thailand Nominal capacity ading ncertainty k
(mL) {mL) {£mL) Factor

Ambient Temperature : (20 + 25) C
Relative Humidity : (50 £ 10) % 50 49.9641 0.010 2.00
Barometric Pressure : 759 mmHg

Calibration Procedure : ASTM E 542 - 01

Remark mL = v.:rna

Calibrated by : Srisuda Khamtha
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
s}a factor k , providing a level of confidence of approximately 85 %.
Approved by :
Approved Signatory -olo-

( ) Ponpan Paipim
{ ) Srisuda Khamtha
(Jf Sa-ngeunkam Wongsa

Issue Date : 31 October 2023
The Uncer are for a confidence probability of approximately 95%
This centificate may nod be reproduced other than s Tull, except with the prior writlen

Approvil of the head of Corporate Services 3 : Equipmend Calibration and Testing Services gj.

A 0060054 a 1187059




128 Rama 9 Road, |

S
Sartorius (Thailand) Co., Ltd. %
B 10310 @;
il

Tel: +66 2643 8381-6 , e-mail: service thailand@sartorius.com

Model Number :
Description :
Serial Number :
ID No. :
Manufacturer :

Customer Name :

Calibrated Place :

Calibrated By :
Calibration Date :

NSC-TISI-TIS 17025

1

= J— a 'CALIBRATION 0426 :
@ﬂﬁ of Calibratic ;-:PROVEDU

RYG_EN0002

SARTORILS

Yall

REVIEW BY ...

NEXT CAL DATE O 0’5’3"? ......

MSE2245-100-DU Certificate No. : 23BCI0112

Analytical Balance Issued Date:  Friday, March 03,2023
0026207038 - Reference No. : 204833

RYG_EN0002 —

Sartorius Page No. : 10f2

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

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

ALS Laboratory Group (Thailand) Co., Lid.(Balance Room)

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

Mr.Chonchai Inthana Calibration

Wednesday, March 01, 2023 Procedure No. : This calibration was conducted by
Using in-house calibration procedure number (WI-003)

Based on UKAS LAB 14:2019

Metrological data : Ambients Conditions:

Capacity: _ 220 g Readabilty: 00001 g  Temperatre: _ 236°C % _ 50°C
Humidity : B0.0%RH + 100%RH

Reasons for calibration Pressure = * =

[l New Instalation [ Service / Rep [ Re-caio Equipment Condition: _ [Z)Good operate [ Fair

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty mulli-ptied by the

coverage factor (k=2) to provide a level of

fidence of approximately 95%. It is

d in accord with the Guide to

Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (S1). Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:

Model Number 'Descriglinn 'Traceabilily ;Getiﬁcata No. !Dua Date
YCS011-522-00 weight set 1mg - 5000g E2,YCS011-522-00 iSPC:-RT C02212565 | 14-Sep-2023
MHB-382SD |Humidity/B Temp_Lutron MHB-3825D DKSH C19220444 | 5-Sep-2023

This certificate relate and apply this equipment only.
This certificate may not be reproduced other than in full except with T

the prior written approval of the Verification Operation Division
Sartorius (Thailand) Co., Lid.

S0P FM 33 03 February 2022

VTE>Xr—H®

Sartorius (Thailand) Co., Ltd.

129 Rama 8 Road, Huayk H: B

Tel: +56 2643 8361-8 Fax: +56 2643-8367, e-mail; service thailand@sartorius. com

O,

Model Number: MSE2245-100-DU

Description : Analytical Balance
Serial Number : 0026207038

ID No. : RYG_EN0002
Manufacturer : Sartorius

10310

Certificate No. : 23BCI0112
Friday, March 03, 2023
Reference No. : 204833

Issued Date :

Page No. :

Calibration Results : Without Adjustment

SARTORILS
D©ﬂj of Calibration

20f2

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the abiiity of a weighing instrument to display nearly identical readoutls mmwmwsmaymeﬂwmceumm
under constant test conditions when the same load within a measurement series is placed readout of the load, ie. 1/3 or 1/4 of maximim capacily, placed in the
repeatedly on the weighing pan in the same manner. The standard devialion is used fo | middie of the weighing pan and batween each of four additional
exprass reproducibility quantitatively. points { definad according to OIML R76).
Nominal Value : (Low Load) | 20-4000 | 199:9939 Nominal value : 100 g
20 g | 20-0000 200.0000 Tolerance 0.0004 g
Tolerance 20.0000 199.9939
0.0001 g 20.0000 200.0000 Difference
20.0000 © 199.9999 1] _
Nominal Value : (High Load) 20.0000 189.9999 2| -0.0001
200 g 19.9999 200.0000 3 =0.0001
Tolerance 20.0000 | 200.0000 : : 4| 0.0001
0.0001 g | 20.0000 199.9999 s 5 [ 0.0002
[ 20,0000 | 200.0000 3 6| -
Standard Deviation 0.00003 0.00005
Linearity
The linearity, alsa called lmearity error. L the deviation of the ic curve of a weighing from the lingar siope.
Tolerance 0.0002 g
Nominal Value I Conventional Mass Value I Displayed Value Deviation Uncertainty
@ @ (@ @
10.0100 0.0100 0.0000 0.00014
~ 0.0500 0.0500 0.0000 0.00014
0.1000 0.1000 0.0000 0.00014
0.5000 0.5000 0.0000 0.00014
1.0000 1.0000 0.0000 0.00014
[ 5.0000 5.0000 ~ 0.0000 0.00014
10.0000 10.0001 0.0001 ~ 0.00014
20.0000 20.0000 T 0.0000 0.00024
50.0000 50.0000 0.0000 0.00015
100.0000 99,9999 -0.0001 | 0.00018
200.0000 200.0000 0.0000 0.00032 |
End of Report.

SOP FM 33 03 February 2022




O Sartorius (Thailand) Co., Ltd.
F > 128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
15293;::'2;‘0: .(Thallapd) Co,, Ltd'mw Q A?'I_ )? I L}g Tel: 466 2643 83616 Fax: +56 2643-8367, e-mail: service. thalland@sartorius.com SA?D? I ng
b [ 4 v
Tel: +66 2643 8361-6 , e-mall: service thalland@sartorius.com W Q (E,Q)
o (IQ) NSC-TISITIS 17025 g L 'I, : . ok
T il ) § — Ny
% 0 CALIBRATION 0426 i lf H — ‘ﬂ U? Hf { @ —\ H -
T8 B = e reviewsy .. Treviell: ; JIUU; L J©.. J ] J| » of Calibration
i J | I / @ l_‘ = j f C I-b t. ot - = e =i
) g -
HajRiiinas =Ny of Calibration seerovensy T2
= s o] Model Number: MSE224S5-100-DU ) Certificate No. : 24BCI0069 e
_ ) ) CAL. paTE 22102 12025 [ Description : Analytical Balance Issued Date :  Friday, February 23, 2024
Wodel Number: MSE2‘248'1°D'DU Cerificate No. 24_ i Serial Number: 0026207038 Reference No. ; 229196
Description : Analytical Balance Issued Date :  Friday, February 23, 2024 ID No. : RYG. ENDOGZ S st
Serial Number : 0026207038 Reference No.: 229196 o - i
. e Manufacturer : Sartorius _ Page No. : 20f2
Manufacturers:  Sartors PageNo.:  10f2 Calibration Results : Without Adjustment
Customer Name : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch) Repeatability Eccentricity (Off-center loading error
e g
616/10 Moo 5 T.Maenar Khu, A.Pluak Daeng, Rayong 21140, Thailand. The rap is the abitity of a weighing to display nearly identical readouts | The off-canter loading error is yisided by the difference balween the
und'sr:a;rwmw;;sl canditions wne': the sama foad within a measurement serias is placed | readout of the load, Le. 1/3 or 14 of maximim capacity, placed in the
) rapeatedly on the weighing pan in the same manner, The standard deviation is used fo middia of the ir and between dditional
Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room) express reproducibilly quantitatively, . - w,p il defined 2 qf:a:: ;:m R7E).
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong.21140, Thailand. Nominal Value : (Low Load) 20.0000 199.9999 Nominal value : 100
Calibrated By:  Mr.Chonchai Inthana Calibration 20 g 20.0000 | 200.0000  iTglerance 0.0004 g
) o 20.0001 200.0000
Calibration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by Tcleranc; 0001 e hie oif
< L L0001 g . . erence
jur 1003 — NG . 5 v i B
=t — £ e = s i
- Nominal Value : (High Load) 18.9999 200.0000 2 | -0.0001
Metrological data : Ambients Conditions: 200 g 20.0000 200.0000 3 -0.0001 i
Capacity: __ 220 g Readability: 0.0001 g  Temperature:  24.2°C £ 5.0°C Tolerance o i R a0 5 i || “oz0800
Humidity : 57.0%RH % _10.0%RH 0.0001 g e MR i > A
Reasons for calibration Pressure £+ T 2009080 2 2 E
Tl s - [T i Eaquioment Condition: (2] 6ood Operate O Far Standard Deviation 0.00007 0.00006
S Linearity
Measurement Method UKAS Publication Ref :Lab 14 ,
The i . also called fineanty emar. D : h istic curve ighing i
The measurement uncerainty stated is the expended uncertainty which is obtained from the standard uncertainty mulliplied by the i e fhe ofthe rraimgig ko dhe et kipa:
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Tolerance 0.0002 g
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which - p - —
realise the unit of measurement according to the | ional Standard System of Units (SI). Report of Tolerance came form list of Nominal Value Conventional Mass Value Displayed Value Deviation 1 Uncertainty
Sartorius Metrological Specifications. | @ @ @ @ ©
. 0.01 0.0100 0.0100 0.0000 0.00018
Traceability: | ©.05 0.0500 0.0500 0.0000 0.00018
N ‘ ) 0.1 0.1000 0.1000 0.0000 0.00018
Model Number | Description Traceability Cetificate No. Due Date 0.5 0.5000 0.5000 0.0000 0.00018
YCS011-522-00 ius weight set 1mg - 5000g E2,YCS011-522-00 TCS M2308187S 23-Aug-2025 1 ] 1.0000 3 1.0000 0.0000 0.00018
MHB-3825D Humidity/B ter/Temp Lutron MHB-3825D |DKSH C19231845 23-Aug-2024 2 5 s 5.0000 | 5.0000 0.0000 0.00018
i T ! 10 [ 10.0000 10.0000 0.0000 0.00018
T T 20 20.0000 20.0000 0.0000 0.00024
- 50 ) 50.0000 49,9998 =-0.000L 0.00019
This certificate relate and apply this equipment only. s 100 100.0000 100.0000 | 0.0000 0.00023
This certificate may not be reproduced other than in full except with ; 200 ' 200.0000 v i - [
the prior written appraval of the Verification Operation Division ,_,Q)‘_.:U—\,—- . T — 19 29989 | - 0-000% 0.00032
Sarlorius (Thailand) Co., Lid. ]\: End of Report.
i o
SOP FM 33 03 February 2022 d o [ - SOP FM 33 03 February 2022




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

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :

) Pornthippa  Tameyakul

({
(/ ) Malee Butkruea
() Suwit Imjai

Issue Date :

Hot Air Oven

RYG_ENO0010

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM1517
Page: 10of 3

Memmert

UFE 500

G511.1572

APPROVED BY ﬂ

NEXT CAL. DATE 52 [

RYG_ENDO10

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

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

Oven Room

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

Man Pattanapongpaiboon

Mol

Approved Signatory

2 November 2022

The Uncertainties are for a confidence probability of approximately 95%

Thix certificale may not be reproduced otler than in fall, except with the prior writlen

Approval of the head of Comporate Services 3 @ Equipment Calibration and Testing Services,

A 0046908

Equipment : Hot Air Oven Cert. No.: 22TM1517
Condition As-Received :  Used Item Page: 20of 3
Reference : 2210-03760C-2

Procedure Used :-

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

'\ Thermocouple Type T.

The temperature scale used was based on ITS-80.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No.
1 ) Data Acquisition 34972A MY49023932 22L.Mm97
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date
29 Jul 2023

Fresh air setting : Close Environment during calibration
Beginning Finished
-{2 : Temp. (°C) 25 25
REL.Humid. { % ) 54 59
) . Mg AC Supply ( Volt ) 223 225
i ?H’? 5 Ref. Std. ID No.: @
& / Calibration Point
-
- m{?; #b Position :| (180)°C (104)°C
1 21-16TC-01 | 20-16RTD-01
2 21-16TC-02 | 20-16RTD-02
) 3 21-16TC-03 | 20-16RTD-03
Probe Installation Details: ~ Pimension of Chamber : 4 21-16TC-04 | 20-16RTD-04
a= 50 ocm 3= 040 ‘m 5 21-16TC-05 | 22-16RTD-05
b= 50 cm Wz 056 m 6 21-16TC-06 | 20-16RTD-06
¢c= 50 em H= 048 m 7 21-16TC-07 | 20-16RTD-07
Capacity = 0.1 m? 8 21-16TC-08 | 22-16RTD-08
9 (ref.) | 21-16TC-09 | 22-16RTD-09

M.

21132466




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Equipment : Hot Air Oven Cert. No.: 22TM1517
Condition As-Received : Used ltem Page: 3of 3
Reference : 2210-03760C-2 H H i i Cert. No.: 24TM632
Result of Calibration :- (*) Without Adjustment Certificate of Calibration Page: 10f3
Function of UUC*:  Temperature Source
Fresh air setting : Close
Calibration | UUC* uuc* Temperature Temperature Overall | | coverage Equipment : Hot Air Oven | oo ew By . 724/({ td/f. __________
Point Setting | Reading stability uniformity Variation °| Factor
{*c) (&) (%6 (£°C) (°C) (°c) (+°C) k Manufacturer : Memmert
104.0 1040 | 1040 0.076 0.52 0.60 0.42 2 o 1\ S 17 M‘ IIIIIIIII
180.0 1800 | 180.0 0.13 0.88 1.2 14 2 Model : UFE 500
Callbralion Measured Temperature ( °C ) Serial No. : G511.1572 21/09/25
Point Position NEXT CAL DATE v i lisere Caianti
(*C) 1 = 3 4 8 L 14 $ 9 (ret) ID No. : RYG_EN0010
104.0 103.768 | 103.734 | 103.723 | 103.800 | 104.215 | 104.131 | 104.132 | 103.740 | 103.747
180.0 178.723 | 179.359 | 179.439 | 179.489 | 180.361 | 180.114 | 180.131 | 180.243 | 179.605 Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
Average" : The average of 30 values in each position. 616/10 Moo 5 T. Maenam Khu,
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one senso A. Pluakdaeng,
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured Rayong 21140 Thailand
temperature at the reference location which are observed at the same time or at as close an observation time as Location : Oven Room
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation Received Order : 21 March 2024
UUC* : Unit Under Calibration Calibration Date : 21 March 2024
Note : The reported uncertainty of measurement was included stability and excluded uniformity . Ambient Temperature : (26 +£10) %
Relative Humidity : (50+30)%

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 %. Calibrated by : Man Pattanapongpaiboon

o0 ﬂ! v
Approved by : :

Approved Signatory

{ ) Pomthippa Tameyakul

{ ) Unnopphol Harachai
Suwit Imjai

Issue Date : 22 March 2024

The Uncertainties are for a confidence probability of approximately 95%

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

21132465




Equipment : Hot Air Oven Cert. No.: 24TMB32
Condition As-Received : Used ltem Page: 20of 3
Reference : 2403-05630C-1

Procedure Used :-

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

The temperature scale used was based on ITS-20.

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

Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
— Beginning | _Finished
Temp. ( °C) 27 27
-{2 " REL.Humid. ( % ) 57 59
AC Supply ( Volt ) 222 224
© o
) g w0 Ref, Std. 1D No- @
H $ ?HQ $ Calibration Point
. I Position:| (180)°C (104)°C
Wiz 7’5«2;4— o /
2 < 1% 1 18-18TC-01 | 18-18RTD-01
- 2 2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details : Di ion of Chamber : 3 18-187C:05 | 1B18RTAS
SLECTOET - R 6 18-18TC-06 | 23-18RTD-06
Gl e 2 e P 7 18-18TC-07 | 18-18RTD-07
ZECED G 2 O 8 18-18TC-08 | 22-18RTD-08

9 (ref.) 18-18TC-09 | 18-18RTD-09

Capacity = 0.1 m?*

Equipment : Hot Air Oven Cert. No.: 24TME32

Condition As-Received : Used Item Page: 3of3
Reference : 2403-05630C-1
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| uwuc* | uUuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) () | (°C) (£°C) (°C) (‘¢) k
104.0 104.0 104.0 0.051 0.59 0.62 2
180.0 180.0 180.0 0.15 1.3 L 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
o] 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
104.0 103.921|103.786 | 103.757 | 103.759 | 103.950 | 103.817| 104.213| 103.672| 103.673 0.42
180.0 | 179.614|179.270| 179.145| 179.599 | 180.001 | 180.423 | 180.293 | 180.629 | 179.429 1.1

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

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

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

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




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

RYG_EN0006

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;f' —— 3:‘:

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGROK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484

NSC-TISLTIS1T02S
CALIBRATION 0008

Cert. No.: 22TM1492

Page: 10of 3
Certificate of Calibration
Equipment : Hot Air Oven
Thanixald

Manufacturer : Memmert REVIEW BY' ...oohiervinios lé’
Model : UM 400 APPROVED BY ... j ....... oL s
Serial No. : b495.0899 NEXT CAL. DATE 3‘3{0'*[5“*
ID No. : RYG_ENOO06
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5, T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140, Thailand
Location : Oven Room
Received Order : 20 October 2022
Calibration Date : 20 October 2022
Ambient Temperature : (26 +10) °c
Relative Humidity : (50+£30)%
Calibrated by : Preecha Hlahib
Approved by : %]J-L .

Approved Signatory
( ) Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjal

Issue Date : 2 November 2022

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corpomie Services 3@ Eguipment Calibration and Testing Services

A 0046905

Equipment : Hot Air Oven Cert. No.: 22TM1492
Condition As-Received : Used Item Page: 2of 3
Reference : 2210-03760C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1 ) Data Acquisition 34970A MY44035217 21LM30
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Resuit of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date
23 Dec 2022

Fresh air setting : Close Environment during calibration
— Beginning Finished
0, ) Temp. (°C) 28 2
REL.Humid. { % ) 43 47
? g AC Supply ( Volt ) 220 221
o et
¢ § ?"” 8 Ref. Std.
; = Position : D No.:
iz o S / 1| 1810RTD01
"2 2 18-10RTD-02
3 18-1ORT_I:_}-'_0_6
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
a=s 50 om D= 033 m 5 18-10RTD-05
b= 50 cm W= 040 m 6 18-10RTD-06
c= 50 om H= 040 m i 18-10RTD-07
Capacity= 0053 m? 8 18-10RTD-08
9 (ref.) 18-10RTD-09

Wak. .

a1132473




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 R
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Equipment : Hot Air Oven Cert. No.: 22TM1492
Condition As-Received : Used Item Page: 30f 3
Reference : 2210-03760C-1 = H - H Cert. No.: 24TME34
Result of Calibration :- (*) Without Adjustment certlflcate Of callbratlon Page: 10f 3
Function of UUC*:  Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall Coverage s ; ¥
Uncertainty | Equipment : Hot Air Oven . 7,5&1 f
Point Setting | Reading stability uniformity Variation o Factor REVIEW BY: ooadlifatliehs ‘(fa' .........
® L L} o o L7 9,
{’6) (C) (*C) {27C) GE) (*Cc) (£C) k Manufacturer : Memmert
70.0 70.0 70.0 0.079 047 0.77 0.42 2 W
Calibration Measured Temperature ( °C ) Model : UF 110 ALEROVRDBEL & pibuiniaits
Point Position
(°c) 1 2 3 4 5 6 7 8 9 (ref.) Serial No. : B423.0853 o, - 21/03/25
70.0 70.262 | 69.995 | 70.079 | 70.177 | 70.664 | 70.039 | 70.688 | 70.149 | 70.328 NEXT CAL DATE....... 50 i,
Average® : The average of 30 values in each position. ID No. : RYG_EN0213
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one senso
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured Submitted by : ALS Laboratory Group (Thailand) Co..Ltd. (Rayong Branch)
temperature at the reference location which are observed at the same time or at as close an observation time as 616/10 Moo 5 T. Maenam Khu,
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. A. Pluakdaeng,
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observatior Rayong 21140 Thailand
UucC* : Unit Under Calibration Location : Oven Room
Mote : The reported uncertainty of measurement was included stability and excluded uniformity .
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage R“e'"ef’ Order : 21 March 2024
factor k, providing a level of confidence of approximately 95 %. Calibration Date : 21-22 Ma':h 2024
Ambient Temperature : (26+10) C
-00o- Relative Humidity : (50+£30)%
Calibrated by : Man Pattanapongpaiboon

Approved by : &M

Approved Signatory

{ ) Pornthippa Tameyakul
( ) Unnopphol Harachai
Suwit Imjai

Issue Date : 23 March 2024

The Uncertainties are for a confidence probability of approximately 95%

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

al1132472




Equipment : Hot Air Oven Cert. No.: 24TMG34
Condition As-Received : Used ltem Page: 20of 3
Reference : 2403-05630C-3

Procedure Used :-

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

The temperature scale used was based on ITS-90.

Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MYS57013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

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

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

Result of Calibration :- ( *) Without Adjustment

Equipment : Hot Air Oven Cert. No.: 24TMB34
Condition As-Received : Used Item Page: 3of 3
Reference : 2403-05630C-3

Result of Calibration :-
Function of UUC* :

(") Without Adjustment
Temperature Source

Fresh air setting : Close

Calibration| uuc* uuc* Temperature Temp e | Overall |Coverage|
Point Setting | Reading stability uniformity  |Variation| Factor
(°C) ol I R (£°C) (c) (cy k
104.0 104.0 104.0 0.065 0.52 0.80 2
180.0 180.0 180.0 0.20 1.2 2.0 2

Calibfauon Measured Temperature ( °C ) Uncertainty
Point Position
{°C) 1 2 3 4 5 6 7 8 |9(ef)| (zC)
104.0 104,169 | 103.506 | 103.898 | 103.712| 103.772| 103.730| 104.289 | 103.805| 103.798 0.42
180.0 | 180.701[179.239| 179.935( 179.999| 180.127 | 180.138 | 180.895| 179.313| 180.211 1.1

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
— Beginning Finished
Temp. ( °C ) 27 27
—{2 . REL.Humid. (% ) 59 59
AC Supply { Volt ) 224 223
[=] [
1 3
R Ref. Std. ID No.: @
H & tHZ2 Calibration Point
3 3
! 7 Position : (180)°C (104)°C
W 7, Jhie /
" T b 1 18-18TC-01 | 18-18RTD-01
- W a, 2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details : Dimension of Chamber : 5 18-18TC-05 | 18-18RTD-05
sm . B0 G D= oA 6 18-18TC-06 | 23-18RTD-06
b= 50 ocm w= 056 m |7 [EASABTC.07 | 184ABRTDAOT |
c= 50 com H= 048 m _ 8 | 18-18TC-08 | 22-18RTD-08
Capacity = 0.11 m? 9 (ref.) 18-18TC-02 | 18-18RTD-09

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

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

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

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

-o0o-




RYG_ENO0061

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i1 s
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;1,,//(‘:-\"‘\\:3

53404 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl o
TEL.0-2717-3000-27  FAX.0-2719-9483 CALiBAIOH vooh Equipment : Water Bath Cert. No.: 22TM1491
Condition As-Received :  Used Item Page: 2of 3
Reference : 2210-03760C-4
Cert. No.: 22TM1481 * Procedure Used :-
Page: 10f3 Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
Certificate of Calibration measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
Equipment : Water Bath The temperature scale used was based on ITS-90.
Condition of this result of calibration
Manufacturer : Memmert REVIEW BY ’W\a 1. Reference standard instrument:-
s Instrument Model Serial No. Cert. No. Due Date
Model : WNB22 APPROVED BY S 1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
l l 2. This certificate is valid only to the item calibrated on date and place of calibration.
Serial No.: L513.0648 NEXT CAL. DATE &004&1{ ....... f 3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
ID No. : RYG ENO0OG1 Function of UUC* : Temperature Source
) Environmental AC Voltage Supply
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) (°C) (%RH. ) (Voit)
616/10 Moo 5, T. Maenam Khu, Beginning of Calibration 24 53 222
) Finished of Calibration 24 50 221
Rayong 21140, Thailand
Location : Wet Chemistry Lab Position : Re;std.
Received Order : 20 October 2022 1 N37P300726
Calibration Date : 20 October 2022 1 2 2 N37P300727
S(ref.)
Ambient Temperature : (26x10)°C 4 3 | 3 N37P300728
Relative Humidity : (50+30)% 4 N37P300729
5(ref.) N37P300730
Calibrated by : Preecha Hlahib
Front

Approved by : W',u,

Approved Signatory

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

Issue Date : 2 November 2022

The Uncertainties are for a confidence probability of approximately 95%

“This certificate muy not be reproduced other than in Tull, except with the prior written
Approvil of the head of Corporate Services 3 : Equipment Calibration sl Testing Services M

A 0046906 al132471




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 R
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Equipment : Water Bath Cert. No.: 22TM1491
Condition As-Received : Used ltem Page: 30of 3
Reference : 2210-03760C-4 H H H H . No.:
_— _ Certificate of Calibration Catt No: ZTVIRG
Result of Calibration :- (") Without Adjustment Page: 10of3
Function of UUC* : Temperature Source
Calibration uuc* uuc Average* Standard Reading ( °C )
point Setting Reading Position Equipment : Water Bath N - ? Mﬂfaf'
{*c) (*c) (°c) 1 2 3 a 5 (ref.) REN T EW By . i s
85.0 85.0 85.0 B84.527 84.563 84,628 84.516 84.580 Manufacturer : Memmert :
Calibration| . iormity | Stability |Uncertainty| ©°V°™9° Model : WNB22 APPROVED BY.....ticcsnngoenmssssuasmessrin
point Factor
L) (o) 1(£6) | (£X) £ Serial No. : 1513.0648 21/09/25
85.0 0.12 0.081 0.18 2 NEXT CAL DATE
Average® : The average of 30 values in each position. ID No. : RYG_EMN0O0B1
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 Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions, 616/10 Moo 5, T. Maenam Khu,
Stability : One-half of the greatest maximum difference of measured temperature at any one probe. A. Pluakdaeng,
UUC* : Unit Under Calibration Rayong 21140, Thailand
Note : The reported uncertainty of measurement was included stability and excluded uniformity. Location : Wet Chemistry Lab
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factzr k mvidinl ayievel of confidence of approximately 95 % ! : ’ Raoeled Soders 1Mo
9 Pl s Sk Calibration Date : 21 March 2024
Ambient Temperature : 26+10)°C
-o0o-
Relative Humidity : (50+30)%
Calibrated by : Man Pattanapongpaiboon

Approved by : £M

Approved Signatory

{ ) Pornthippa Tameyakul
( ) Unnopphoel Harachai
(v Suwit Imjai

Issue Date : 23 March 2024

The Uncertainties are for a confidence probability of approximately 95%

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

21132470




Equipment : Water Bath Cert. No.: 24TM6E35
Condition As-Received : Used Item Page: 2of 3
Reference : 2403-05630C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water
Environmental AC Voltage Supply
(€7 ( %R.H. ) ( Volt )
Beginning of Calibration 25 55 222
Finished of Calibration A In25 |l 57 Sah WD
5 Ref. Std.
Position : ID No.:
1 4803988-001
1 2 2 4803988-002
BigeL, g 3 4803988-003
4 4803988-004
5(ref.) 4803988-005

Front

Equipment : Water Bath Cert. No.: 24TMB35

Condition As-Received : Used Item Page: 30of 3
Reference : 2403-05630C-4
Result of Calibration :-  ( * ) Without Adjustment
Function of UUC* : Temperature Source
ol * o % o,
Calibration uuc uuc Average’ Standa.rf.i Reading { "C ) Uncertainty
point Setting Reading Position
(°Cc) (°C) (°C) 1 2 3 4 5 (ref.) (+°C)
85.0 85.0 85.0 84.428 84.424 84.489 84.507 84.477 0.18
Calibration Uniformity | Stability Coverage
point Factor
(’c) (°C) (£°C) k
85.0 0.19 0.11 2

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

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

UUC* : Unit Under Calibration

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

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

-o0o-
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TECHNOLOG Y PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

A
e,

Ty
33404 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250 “ehille?
HSC-TISI-TIS1TO25
TEL. 0-2717-3000:29  FAX.0-2719-9484 CALIBRATION D008
Cert.No.: 23CHB30
Page.: 10of3
- - -
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : Seven2Go S2 A4 he
REVIEW BY ... Pt *“‘ﬂ” .........
Serial No. : C221115514
ID No. : RYG_FS0596 APPROVED BY 5«/7{3 ..........
Condition As-Received: Used ltem o
Received Date : 30 June 2023 NEXT CAL. DATE =
Calibration Date : 03 July 2023
Reference : 2306-0984DSC-6
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

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

Ambient Temperature : (256 £ 25) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :

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

- CP-CHB by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : Wl]u

Approved Signatory

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

Issue Date : 6 July 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0055863

Cert.No.: 23CH830
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RCO044 2211308 27 Oct 2023

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

2. Certified Reference Materials : The measurement resulls are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.986 CPA chem 863833 28 Dec 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

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

Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH mv mV pH BV ) d
pH Meter 4.00 177.48 178 4.00 0.58 2.00
S/N.: C221115514 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 =178 10.00 0.58 2.00

Mol

a 1169603




Cert.No.: 23CH830
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH ement| factor
(mV) (%) k
pH Electrode 4.008 4.01 182 0.0085 2,05
S/N.: 2465853 6.986 6.99 10 0.0099 2.00
10.010 10.01 -169 0.0095 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab®Expert Go-ISM
- Serial No. : 2465853
Dimension of probe;
- Length : 120 mm
- Diameter : 12 mm
- Immersion Depth : 100 mm
Calibration Standard uuc* — Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°C) (°c) (£°C) k
25.0 25.003 25.2 0.197 0.13 2.00
30.0 30.002 30.2 0.198 0.13 2.00

Sales & Service Center

n Road, & Rayong : 1/15 Huaypong Rd., Muang, Rayong [T. 038-692-152]

.r‘ Automation Service Co.,Ltd.
Head Office ; 929,929 Soi Pattanakarm 30,

Automation

MTOC : L-1113/2023

Tel: 02-319-9994 Fax: 02-319-9596
www.automation.co.th

Lamphun : 122/5 M.4, Ban Klang, Muang, Lamphun [T. 053-581-876]
Prachinburi : 688 M.10, Thatum, Srimahaphote, Prachinburi [T. 037-208-880)

Report No. : ALS-799/02

ASI Maintenance Report

Instrument : Automatic Sample Injector Measuring :Vial 40 mL
Model Place of Installation : -

Serial No. : H57415200799 Department : LABOLATORY
Manufacture  : Shimadzu

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

Date of Maintenance : 10/ 11 /2023
REVIEW BY ... Vichwa. Ne....
bk 7
Ambient Condition  : Temperature 26.0 + 5 °C AORROVEDIRY wrlectbinrt
: Humidifier 60 + 15 %RH NEXT CAL. DATE 1) ,11,9"5( .......

Maintenance By

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

4

Remark : - UUC* = Unit Under Calibration

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

-o0o-

Ml -

a 1169602

( Mr. Peerapong Sangpan )
Technician

)

(Mr./Nipon Phungsomsak )
Technician Manager

Sulk 7.

( Mr. )

Approved By

User Name

SHIMADZU ANALYZER
1/3




B2

Automation

Head Office : 929,829/1 Sol Pattanakarn 30,
n Road, il

Tel: 02-319-9994 Fax: 02-319-9596
www.automation.co.th

MTOC : L-1113/2023

Automation Service Co.,Ltd.

Sales & Service Center

Rayong : 1/15 Huaypong Rd., Muang, Rayong [T. 038-692-152]
Lamphun : 122/5 M.4, Ban Klang, Muang, Lamphun [T, 053-581-876]
Prachinburi : 688 M.10, Thatum, Srimahaphote, Prachinburi [T. 037-208-880]

Maintenance Sheet

Report No. : ALS-799/02

B4

Automation

Automation Service Co.,Ltd.

Head Office : 828,929/1 Sol Pattanakarn 30, Sales & Service Center
F n Road,

Tel; 02-319-9994 Fax: 02-319-9596
www.automation.co.th

MTOC : L-1113/2023

Rayong : 1/15 Huaypong Rd., Muang, Rayong [T. 038-692-152)
Lamphun : 122/5 M.4, Ban Klang, Muang, Lamphun [T, 053-581-876]
Prachinburi : 688 M.10, Thatum, Srimahaphote, Prachinburi [T. 037-208-880]

Report No. : ALS-799/02

List of Consumable, Maintenance parts

Customer:  ALS Laboratory Date : 10 /11 /2023
Model : ASI-L Serial No.  H57415200799
Item Carry out maintenance work Result | Exchange Comment

1. | Arm Drive section 0.K
Check Arm Drive Belt for wear and tension 0.K.

Check grease of Screw Arm Drive 0.K

2. | Rinse pump (only ASI-V 24ml, 40ml) 0.K.
Check pump rate(>40mL/min) 0.K.

 Check pump and tube connection for 0.K.
leakage
Check if outlet flow is in proper condition 0.K.

3. | Check and if necessary exchange 0.K. See appropriate list of
consumable, maintenance parts
Maintenance parts

4. | Check Stirrer [When installed] 0.K.

5. | Verify ASI function via mechanical check 0.K.
Inspection by :

SHIMADZU ANALYZER

213

( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER
3/3

Pos. | Part Number Part Name 'Result | Exchange | Recommended Interval

1. | 017-27021-01 | Grease Paste, Lubricant 0.K. 1 time per year
100g

2. | 032-22661-02 | Belt, 60S2m596, Arm Drive 0K 1 time per year
Depending on condition

3. | 034-03067-02 | Spring, F-642, Arm Drive 0.K. Depending on condition

4, | 042-00405-11 | Pump Head, for ASI Rinse 0.K. After 300 h of operating
Pump
(only ASI-V 24mL, 40mL)

5. | 638-41448-01 | Std. Needle Typedl 24mL, N/A Depending on condition
40mL*

(for tube 2, 1x1, 6),[ Sparge
needle]

6. | 638-41448-02 | Std. Needle Typed 125mL* N/A Depending on condition
(for tube 2, 1x1, 6)

7. | 631-41660-03 | Flare Pipe 2x1,5x700mm™* N/A Depending on condition
(for Standard Needle Typel (may cut to origin length
24mL,40mL, 125mL) 600mm)

8. | 638-41450-01 | Needle for Suspended N/A Depending on condition
Particles,*
0,8mm (only ASI-V 24mL,
40mL)

9. | 638-41450-01 | Std. Needle Type2 125mL* N/A Depending on condition
(for tube 1,4x0,9)

10. | 638-41472-01 | Std. Needle Type2 24mL, 0.K. Depending on condition
40mL*
(for tube 1,4x0,9)

11. | 631-41660-02 | Flare Pipe 1,4x0,9x600mm* 0.K. Depending on condition
(for Suspended + Needle
Type2)

12. | 638-41449-01 | Double Needle , only N/A Depending on condition
24mL,40mL
(simultaneous sparge type)*

13. | 631-41660-01 | Flare Pipe 1,1x0,6x600mm* N/A Depending on condition
(for Double Needle
24mL,40mL)

“Note: needed parts depending on installed needle types!
Inspection by :

( Mr. Peerapong Sangpan )
Technician




7 Automation Service Co.,Ltd.
. ‘ Head Offica : 920,829/ Sol Pattanakarn 30, Sales & Service Centar
P karn Road, § 0, Bangh Rayong : 1/15 Huaypong Rd., Muang, Rayong [T. 038-692-152]

Lamphun : 122/5 M.4, Ban Klang, Muang, Lamphun [T, 053-581-876]
Prachinburi : 688 M.10, Thatum, Srimahaphote, Prachinburi [T, 037-208-880]

Tel: 02-319-9994 Fax: 02-319-9596
www.automation.co.th

Automation

MTOC : L-1112/2023 Report No. : ALS-416/02

TOC-L Maintenance Report

Instrument : Total Organic Carbon Analyzer  Measuring :TC O ~ 30000 mg/L
Model : TOC-LCSH Place of Installation : -

Serial No. : H54425300416 Department : LABORATORY
Manufacture  : Shimadzu

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

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

Date of Maintenance 10 /11 /2023

Review gy ... Vichula N.
APPROVED BY 45;37’0!( -‘P

Ambient Condition : Temperature 26.0 + 5 °C
NEXT CAL. DATE 10[TTIZ¢ .....

: Humidifier 60 + 15 %RH

Maintenance By : B

( Mr. Peerapong Sangpan)
Technician

1. by

( MP( Nipon %gsomsak}
Technician Manager

%‘n?u!\' ?

Approved By

User Name

SHIMADZU ANALYZER
1/4

r Automation Service Co.,Ltd.
. ‘ andﬂlllno:m.m SoleanElmrrE&?. Sales & Service Center

Automation

n Road, Suani Rayong : 1/15 Huaypong Rd., Muang, Rayong [T. 038-692-152]
Lamphun : 122/5 M.4, Ban Klang, Muang, Lamphun [T. 053-581-876]
Prachinburi : 888 M.10, Thatum, Srimahaphote, Prachinburi [T, 037-208-880]

Tel: 02-319-9994 Fax: 02-319-9596
www.automation.co.th

MTOC : L-1112/2023 Report No. : ALS-416/02
Maintenance Sheet
Customer: ALS Laboratory Date : 10/11 /2023
Model : TOC-LCSH Serial No.  H54425300416
Item Carry out maintenance work _Result | Exchange ~ Comment
1. | Check functionality of the device
Check furnace temperature 0.K.
( Standard cat. 680 °C / for TN cat. 720 °C)
Check dehumidifier temperature (1 °C) 0.K.
Check the entire flow line related to leakage 0.K.
Check baseline status (OK) 0.K.
Check carrier gas pressure (200 +10 kPa) 0.K.
Check carrier gas flow rate ( 150 mL/min ) 0.K.
2. | Tubes
Check all tubing for contamination, if 0.K.
necessary clean them
Check all tubing for tight connection 0.K.
3. | Container and Drainage
Fill up humidifier with pure water to max. 0.K.
level
Check filling of dilution water and acid 0.K.
container
Rinse Drain Pot, after wards refill again with 0.K.
pure water
Check if outlet flow Is in proper conditions 0.K.
4. | TC and IC Injection
Clean injector Block 0.K.
Check injector Block for wear 0.K.
Check injection tube adjustment 0.K.
Check injection for leakage 0.K.
Check injection for clogging 0.K.
5. | IC Measurement ( N-type )
Check acidification in syringe
Check sparging in syringe
6. | Eye check of 8-Port valve, for sample 0.K.
residues or moist spots that indicate
possible leakage
7. | Check and if necessary exchange 0.K. See list of consumable,
consumable, Maintenance parts maintenance parts

Inspection by :

( Mr. Peerapong Sangpan )
Technician
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MTOC : L-1112/2023 Report No. : ALS-416/02 MTOC : 1-1112/2023 Report No. : ALS-416/02
ltem Carry out maintenance work ‘Result | Exchange ‘Comment List of Consumable, Maintenance parts
8. | Due to instrument condition, clean the 0.K. i o
instrument inside and outside. Pos. | Part Number Part Name _Result | Exchange | Recommended Interval
9. | After checking the system and exchanging of | O.K. Addition test 1. 1. | 036-11209-84 | O-ring, 4D P10A 0.K. N 1 time per year,
consumable and maintenance parts a new ( Viton , for TC,IC Slider) Depending on condition
1-3 point calibration have to be done. 2. | 036-11219-84 | O-ring, 4D P20 0.K. v 1 time per year,
10. | After wards the calibration perform check 0.K. Addition test 2. (for sealing TC-Combustion Depending on condition
sample measurement. tube)
3. | 638-15025 O-ring, PIFE 0.K. v 1 time per year,
(for TC,IC-Slider) Depending on condition
Addition test 4. | 630-00105-01 | Platinum net, (2pcs-set) 0.K. v 6 month same time as
(to support catalyst) catalyst exchange
Test no. Test conditions Meas. value ‘Result 5. | 630-00557 Silica Wool 0.K. v 6 month same time as
1. Calibration TC standard solution at 0, 0.1, 0.5, 1, 5 Attachment : (to support catalyst) catalyst exchange
10, 20 injection volume 50 pL No. of measurement ALS-416/02 6. | 630-00992 Halogen Scrubber 0.K. N 6 month
2 times (Max.3) Page 1/4 -2/4
7. | 630-00996 High Sensitivity TC Catalyst N/A Dependi diti
Criteria : R2 = 0.995 or more 1.0000 Pass (Wgheneizzarlgi) Gl / IR aaRaRIcn
g 8-60111 LK.
2. Measurement of reagent water and TC standard Attachment : 8 o 6 Rﬁng?ni?;ﬁgﬁ (33g) 0K \ 6 month
solution at 5.0 mg/L injection volume 50 L No. of ALS-416/02 5 515 -
IessurBmient 2 tivies { Max:3 ) and caloalabs Page 3/4 - 4/4 . | 638-566251 8-Port valve rotor 0.K. v 1 time per year
accuracy by -
10. | 638-41323 TC-Combustion Tube 0.K. R 6 month same time as
eas. standard - of Reagen catalyst exchange
Criteria : Accuracy %Recovery 10% or less 5.112 - 0.1493 Pass 11. | 631-43404-01 | Packing, gasket slider 0.K. 1 time per year,
= 49627 ppm (for TC-Injection tube) Depending on condition
12. | 638-59296 Syringe SmL 0.K. Depending on condition
13. | 638-59296-01 | Plunger Tip 0.K. v 6 month
(for syringe 5mL)
14. | 042-00405-11 | IC reagent supply pump head 0.K. 1 time per year
15. | 630-00999 CO2-Absorber O.K. v 1 time per year
(for cell space purge)
Inspection by : E . !EF !3 y éﬂ zﬂz 16 | 630-00964 Molecular Sieves 13x O.K. ) 1 time per year
(Mr. Pe?rraphor:gl Sangpan ) Note. Table indicates the guidelines replacement periods when NPOC measurement is performed on
echilclan sample that are comparatively as clean as tap water ,use standard catalyst and at a rate of about 500
sample per month ( operating five days a week )
Inspector By
( Mr. Peerapong Sangpan )
Technician
SHIMADZU ANALYZER SI-IIMADZ[{,L;\NALYZER
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