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Fraq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Noise Leq 24 hrs Sound Calibrator RyG_F50215 31-Augz2 31-Aug-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0384 26-Aug22 26-Aug23 12
Noise Noise Annoyance Sound Calibrator RYG_F50215 31-Aug-22 31-Aug-23 12
Noise Noise Annoyance Sound Level Meter RYG_FS0384 26-Aug-22 26-Aug23 12
Noise Noise Annoyance Sound Calibrator RYG_F50215 31-Aug-22 31-Aug-23 12
Noise Noise Annoyance Sound Level Meter RYG_F50438 7-Sep2z T-5ep-23 12;
Rayong Lab pH at 25 el PH meter RYG_ENQ183 27-Feb-23 27-Feb-24 12
Rayong Lab  |Color (at Criginal pH) Spectrophotormeter RYG_ENGO3T 27-Sep-22 27-Mar-24 13
Rayong Lab  |Color (at pH 7.0) Spectrophotormeter RYG_ENOD37 27-5ep-22 27-ar-24 18
Rayong Lab  |BOD DO meter with Sensor RYG_ENOD32 14-Feb-22 15-Aug-23 18
Rayong Lab  |BOD Incubator RYG_EN0154 22-Apr-22 21-0ct-23 18
Rsyong Lsb  |COD Spectrophotormeter RYG_EN0037 27-5ep-22 27-ar-24 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN000OZ 1-Mar-23 1-Mar-24 12
Rayong Lab | Total Suspended Solids Hot Air Oven RYG_ENOO10 20-0ct-22 20-Apr-24 18
Rayong Lab  |Total Disselved Solids 130°C Electronic Balance RYG_EN000O2 1-Mar-23 1-Mar-24 12
Rayong Lab | Total Dissclved Solids 180°C Hot Alr Oven RYG_ENOO10 20-0ct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_ENODO2 1-Mar-23 1-tar-24 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_ENQOOE 20-Oct-22 20-Apr-24 18
Rayong Lab |0l & Grease [water Bath RYG_ENOOSL 20-Oct-22 20-Apr-24 18
Rayong Lab  |Temperature PH rmeter RYG_F50596 2r-Jul-22 26-Jul-23 12
Water Lab Total Organic carbon TOC Analyzer BKK_ENDO66 3-Oct-22 2-Oct-23 12
1 alsglobal.com

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY /a\

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
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Cert. No. : ACC22023
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Moadel : NC-74

Serial No.: 34178123

1D No.: RYG FS0215

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 : 2 ; WEY . ’v‘/(lz/}l‘a’n?l’um CP .‘
Ambient Temperature : ( 230 +£3 ) Lo T
Pressure : (1013 £3) kPa ROVED BY
Relative Humidity : (500 £20 ) % ;
Gl s 00

Received Date : 22 AUGUST 2022 g e §
Calibration Date : 31 AUGUST 2022
Date of Issue : 02 SEPTEMBER 2022

Calibrated by : Nathakomn Pisutpaisan

-
Approved by : /
. =

(' Thanakul Petchurai

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

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

QF-TS12-04-04-020664




SITHIPORN); SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.
s CALIBRATION LABORATORY

CALIBRATION LABORATORY
Continuation of Calibration Certificate

Continuation of Calibration Certificate
Cert. No. : ACC22023
Jslx; Non e ceeac Cert. No. : ACC22023
. Job No. : VC65AC0077
Pages : 20f3 Pages : 30f3

Calibration Procedure : CP-AC-03

Result of calibration :
Calibration Method :

This equipment was calibrated by based 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 Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
Condition of this result of calibration : 94 94.04 0.04 0.14 0.40
1. Reference Standard Instruments : - .
Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33511B MY 52302742 EF-0008-22 04-Feb-23
= : 2. Frequency
Digital Multimeter 33461A MY53220104  EEL.BP. 04/0265 09-Feb-23
Digital Multimeler 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23 =
Digital Multimeter 33461A  MY60024273  LEL.BP. 05/0265 09-Feb-23 Specified Measured | Deviated Tolortue
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23 Frequency value value Uncertainty limit
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23 (1z) (Hz) %) (% : :
Measuring Amplifier NA-42K Al 34560495 AA-3005-22 22-Feb-23 1000 & il (%)
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22 07-Feb-23 10015 0.1 0.1 1.0
2. This result of calibration was found aceurate 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 Metrology (Thailand), o TR
casured value ( % i 0 R
3.2 Thailand Institute of Scientific and Technological Research (TISTR). ; B Uncertainty ( % ) Tolerance limit ( % )
.70 0.10 2.0

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

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

—— End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS ;I.;OZS

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL22182
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00873109 / 171842 / 73485

RYG FS0384

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230 £3) g
(1013 £3) kPa .
( 50.0 £20 ) %

22 AUGUST 2022
26-31 AUGUST 2022
02 SEPTEMBER 2022

Nathakorn Pisutpaisan

7B

(  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

SITH I PORN, SITHIPORN ASSOCIATES CO,LTD.
PR W s CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22182
Job No. : VC65AC0077
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 hy 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-0007-22 04-Feb-23
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 34461A MY 60024273 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-Teb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-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-1812-04-04-020664

e A




S

s

ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

SDClates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22182
Job No. : VC65AC0077

Pages : 3of8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
i measurement (dB)
1. Absolute sensitivity v % 02 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 He, v : 0.3 0.6
1000 Iz v g 0.3 0.6
8000 Hz v g 04 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 03 0.7
For > 10 kHz to 20 kHz - - 1.0
5. Frequency 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 0.35
11. Overload indication v 0.2 0.25
12. High level stability v ; 0.1 0.1

QF-T812-04-04-020664
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ORN; SITHIPORN ASSOCIATES CO,LTD.

= CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22182
Job No. : VC65AC0077
Pages : 40f8

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise

2.1 Normal test

Measured Value

(dB)

16.5

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

Frequency Measured value
Weighting (dB)
A - weight 112
C - weight 17.6
Flat 23.3

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)
(Hz) i : Acceptance
Flat C-weight A-weight i
Limits
125 0.4 0.5 0.5 +1.5
1000 0.0 0.0 0.0 =1.0
8000 -2.4 24 2.4 +5.0

QF-1812-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AR AR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22182
Joh No. : VC635AC0077

Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) y ; Acceptance
Flat C-weight A-weight o,
Limits
63 -0.1 -0.1 -0.1 £2.0
125 0.0 0.0 -0.1 +1.5
250 -0.1 -0.1 -0.1 1.5
500 -0.1 0.0 -0.1 £
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Measured Deviated Acceptarnce
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 =+ [):2
Flat 94.0 0.0 £0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 2
Slow 94.0 0.0 0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at intial at final Value Limits
e w - (dB) (dB) (dB) (aB)
A - weight 94.0 94.0 0.0 +£0.3

QF-T812-04-04-020664

o hd .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

SRR IES CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No
Job No.
Pages

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 el
136.0 136.1 0.1 A5
135.0 155.1 0.1 o ]
134.0 134.1 0.1 4
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +].1
131.0 131.0 0.0 1.1
129.0 129.1 Q.1 kel
124.0 124.0 0.0 % 1l
119.0 119 0.1 +1.1
114.0 114.1 0.1 £ 1.1
109.0 109.1 0.1 +1.1
104.0 104.1 0.1 & 1.3
99.0 99.1 0.1 +1.1
94.0 94.0 0.0 L1
89.0 89.0 0.0 & 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 e
74.0 74.0 0.0 =g kel
69.0 69.0 0.0 £l
64.0 64.0 0.0 b
59.0 59.0 0.0 =gl
54.0 54.0 0.0 <
49.0 49.0 0.0 % 1.1
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 28.9 4.1 +1.1
28.0 28.0 0.0 A |
27.0 27.0 0.0 £ 11
26.0 26.0 0.0 =11
25.0 24.9 -0.1 211

QF-TS12-04-04-0200664

. : ACL22182
: VC65AC0077
: 6of8
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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. : ACL22182
Job No. : VC65AC0077
Pages : 7of8

Anticipated Measured Deviated 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 Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1555250
Fast 2 8 117.0 116.9 -0.1 10:25
200 800 134.0 134.0 0.0 1.0
Slow 2 8 108.0 108.0 0.0 155:55:0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 15550
SEL 2 8 108.0 108.0 0.0 1205520
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 5
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 =03 +2.0

QF-T812-04-04-020664

5 LA

SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22182
Job No. : VC65AC0077

Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -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 factor k =2

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

End of Calibration Certificate

QF-T812-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS .17025

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
FREREERRARS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CALIBRATION 0394

Cert. No. : ACL22194
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00597168 /179117 / 87524

RYG_FS0438

GOOD

ALS LABORATORY GROUP (TIIAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KITWAENG PIIATTIIANAKAN, KITET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(2303 ) °¢
(1013 £3) kPa
( 50.0 +20) %

06 SEPTEMBER 2022
07-09 SEPTEMBER 2022
14 SEPTEMBER 2022

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. : ACL22194

Job Neo. : VC65AC0081

Pages : 2of8
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.

Tor 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-0007-22 04-Feb-23
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 34461A 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-42K Al 34560495 AA-3005-22 22-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 cerfificate 1s {raceable (o the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

o B .




SITHIP )RN

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.

Summary of Measurement Result :

Cert. No. : ACL22194
Job No. : YC65AC0081
Pages : 3of8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) y
measurement (dB)

1. Absolute sensitivity v = 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz v . 0.3 0.6

1000 Hz v - 0.3 0.6

8000 Hz v . 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz t0 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v i 0.3 0.7
For > 10 kllz to 20 kIlz - - - 1.0

5. Frequency 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 5 0.2 0.3
8. Level lincarity 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 z 02 0.25
12. High level stability v - 0.1 0.1

QF-T812-04-04-020664

= LI

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
SIS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22194
Job No. : VC65ACO081
Pages : 4of8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
55

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

Trequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 18.1
Flat 23.8

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)
LHz Flat C-weight A-weight Acc?ptvanue
Limits
125 0.1 0.2 0.2 +1.5
1000 0.0 0.0 0.0 £1.0
3000 1.7 1.8 1.8 +5.0

QF-T812-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY AN CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22194 Cert. No. : ACL22194
Jab Neo. : VC65AC0081 Job No. : VC65AC0081
Pages @ 50f8 Pages : 6of8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting fetyscrapoe sl Toliive o LLHz, Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz Flat C-weight A-weight Accc.ept.ance Leb) (AR L) (4B )
Limits 137.0 137.0 0.0 = 1.1
63 0.0 0.0 0.0 +2.0 136.0 136.0 0.0 1.1
125 0.0 0.1 0.0 =15 135.0 185:1 0.1 =171
250 0.0 0.0 0.0 =15 134.0 134.1 0.1 =45t
500 0.0 0.1 0.0 1.5 133.0 133.0 0.0 £1.1
1000 0.0 0.0 0.0 1.0 132.0 132.0 0.0 1.1
2000 0.0 0.1 0.1 2.0 131.0 131.0 0.0 +1.1
4000 0.1 0.1 0.1 +3.0 129.0 129.0 0.0 +71:1
8000 0.1 0.1 0.1 £5.0 124.0 124.0 0.0 11
119.0 119.1 0.1 +1.1
i . 114.0 114.1 0.1 +1.1
5. Frequency and time weightings at 1 kHz 109.0 109.0 0.0 11
5.1 Frequency weightings at 1 kHz 104.0 104.1 0.1 £1.1
Measured Deviated Acceptance 99.0 99.1 0.1 +1.1
Frequency Value Value Limits 94.0 94.0 0.0 +1.1
Weighting (dB) (dB) (dB) 89.0 80.0 0.0 £1.1
A - weight 94,0 0,0 = 84.0 84.0 0.0 1.1
C - weight 94.0 0.0 +0.2 79.0 79.0 0.0 Al
Flat 94.0 0.0 £0.2 74.0 74.0 0.0 el
69.0 69.0 0.0 =il
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 +1.1
Measured Deviated Acceptance 59.0 59.0 0.0 =11
Frequency Valoe Value Limits 54.0 54.0 0.0 i i
Weighting (dB) (dB) (dB) 49.0 49.0 0.0 £1.1
Fasl 94.0 0.0 N 44.0 44.0 0.0 +1.1
Slow 94.0 0.0 0.1 39.0 39.0 0.0 +1.1
Leq 94.0 0.0 £0.1 34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
6. Long - term stability 220 i L 1.
28.0 279 -0.1 +1.1
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits = L =Ll Sl
7 26.0 25.9 -0.1 +1.1
Weighting (dB) (dB) (dB) (dB)
: 25.0 24.9 -0.1 1]
A - weight 94.0 94.1 0.1 +0.3

QF-TS812-04-04-020664 /@[ QF-T812-04-04-020004 m
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

L lases CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22194
Job No. : VC65AC0081

Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 151
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 L5300
Fast 2 8 117.0 116.9 -0.1 102D
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 Bl
200 800 127.6 127.6 0.0 +1.0
: 0.25 1 99.0 98.8 -0.2 T itnl
SEL 2 8 108.0 107.9 -0.1 1105:2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 g
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
n Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.1 -0.3 £2.0
Negative half cycle 1354 135.1 -0.3 +2.0

QF-T812-04-04-020664

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

G ¢

associate CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22194
Job No. : VC65AC0081
Pages : Bof8

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +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 k =2

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

End of Calibration Certificate

Qr-TS12-04-04-020664
= LA
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;@@5

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Ny

534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
NSC-TISI-TIS17025

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

Cert.No.: 22CH405
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model Seven Compact S220

Sl cros0s0460 | reviewey . MNeBrmell
ID No. : RYG_ENO183 % i
Condition As-Received: Used Item APPROVED BY 9/
Received Date : 16 March 2022 ‘ BEXT CAL. DATE 27/3/23
Calibration Date : 17 March 2022

Reference : 2203-0611DSC-+4

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

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

Ambient Temperature : (26 = 2.5) "G
Relative Humidity : (50 £ 15)%
Calibration Procedure : In - house method :

- CP-CHb5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : Wﬂu '

Approved Signatory

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

Issue Date : 22 March 2022

The Uncertainties are for a confidence probability of approximately 95 %

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

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

A 0037307

Cert.No.: 22CH405
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4882054 110RC044 2111201 26 Oct 2022

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

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 788995 01 Jan 2024
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.018 CPA chem 766824 04 Sep 2022

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

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (:mV) K
pH mV mV pH
pH Meter 4.000 177.48 177.4 4.000 0.068 2.00
SIN.: 104059460 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Wl -

a 1100955
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN) S-St %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iIB/E_Q\ﬁ%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 zr/,ﬁys
TEL. 0-2717-3000-24 FAX. 0-2719-9484 I semsinsiozs
CALIBRATICN D008
CertNo.: 22CH405 )
Page.: 30f3 Certificate Of Calibration Certificate No. : 22E986
Calibration Results Page: 1of2
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10) Equipment : oH Meter
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage Manufacturer: Mettler Toledo This w“iﬁca;e may not be 'e"md““df"'he’ than i: Ful
5 n % x Z except with the prior written approval of the head o
Calibration Buffer Solution Reading Reading | pH measturement factor Model : SevenCampact 5220 Gorporate Services 3: Equipment Calibration and Testing Services.
mV k
( ) {3 Serial No.: C104059460
pH Electrode 4.008 4.010 177.7 0.0046 2.00
SIN.: 1453404 6.982 6.988 36 0.0084 2,00 Ll RS ENO1BS
10.015 10.010 -172.9 0.0073 2.05 Condition As-Received: Used ltem
Received Date: 16 March 2022
Function : Temperature Measurement Baiiiiution Bk 21 March 2022
(*) Without adjustment
This equipment was connected with Temperature Probe; Reference: 2203-06811DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
- Model : InLab Expert Pro-ISM Amblent Temperature: ( 23 £ 2 ) °C
- Serii 55 04 1610 5T , Al ?
.Serial .No 14534 Relative Humidlty: (50 + 10) % 616/10 Moo 5 T.Maenam Khu, APluakdaeng, Rayong
Dimension of probe; 21140, Thailand
- Length : 120 mm.
- Diameter : 12 mm Procedure used:  Calibration were conducted using in-house calibraticn Procedure GP-E17 According to direct measurement
- Immersion Depth : 100 mm. method with Multi-Product Calibrator.
Condition of this result of calibration
Calibration Standard uuc* Eror Uncertainty of | Coverage 1.Reference standards instuments :
Point Temperature Reading measurement factor Instrument Model Serial No. Certificate No. Due Date
o °
(°¢) (°c ) ( °C) (oc ) (! c ) k 1) Multi-Product Calibrator 5500A 6440007 21E1444 07 May 2022
250 25.002 24.9 -0.102 0.13 2.00 2.This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
Remark : - UUC* = Unit Under Calibration 4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

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 %. REVIEW BY Wﬁgﬂ,@{
E
AR
-000- /? d‘//

APPROVED BY o T

NEXT CAL. DATE

Calibrated by :  Pongsagorn Boonyaporn Approved Signatory : il
Issue Date : 22 March 2022 [VTPha\inea Prabpaipal

q“alu' [ ] Nuntawat Khamchai

[ ] Pornthippa Tameyakul

a 1100954 B 0284414




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

Function:  DC voltage measurement Range:
Standard Value UUC* Reading
(mv) (mv)
-200.0000 -200.0
-150.0000 -150.0
-100.0000 -100.0
-50.0000 -50.0
0.0000 0.0
50.0000 50.0
100.0000 100.0
150.0000 150.0
200.0000 200.0

2000

Error

(mVv)
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Cert. No.: 22E986

mV

Page.: 2 of 2

Uncertainty
(£pV)
72
69
65
62
58
62
65
69
72

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

factor k = 2, providing a level of confidence of approximately 85 %

*UUC= Unit Under Calibration.

-o00o-

9,‘/

a 1101070

TECIHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

nf i

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH275
Page.: © 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( ) Malee Butkruea
(V) Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

pH Meter
Mettler Toledo

SevenCompact 5220

C104059460
RYG EN0183
Used ltem

24 February 2023
27 February 2023
2302-0886DSC-2

review gy NV Bani

APPROVED BY o

—

ALS Laboratery Group (Thailand) Co.,Ltd.

(Rayong Branch)

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

(25 + 2.5) °C
(50 % 15) %

In - house method :

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

- CP-CHB8 by comparison with standard thermometer

Walalak Sirithean

Sall

Approved Sighatory

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

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

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

A 0051538




Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No.  ID No. Cert. No.
1) Document Process Calibrator 54030049 130RC116 22E2769
2) Ref. Standard Thermometer 4982054 110RCO044 2211306

Cert.No.:
Page.:

23CH275
20f 3

Due Date
24 Aug 2023
27 Oct 2023

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

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

2. Certified Reference Materials

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

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

Buffer Solution Manufacturer Lot No.
pH 4.008 CPA chem 826588
pH 6.987 CPA chem 826589
pH 10.010 CPA chem 863835

Exp. date
09 July 2024
09 July 2023
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 (smV) K
pH my mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: C104059460 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

=0

a 1143925

Cert.No.: 23CH275
f Page.. 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mv) (%) k
pH Electrode 4.008 4.008 179.1 0.0048 2.00
S/N.: 1453404 6.987 6.988 4.7 0.0084 2.00
10.010 10.013 -172.4 0.0069 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Maodel : InLabExpert Pro-ISM
- Serial No. : 1453404
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
C‘alibration Standard uuc* e Uncertainty of | Coverage
Paoint Temperature Reading measurement factor
(°c) (°c) (°C) (°C) (£°C) k
25.0 25,001 24.8 -0.201 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

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

-000-

sy

a 1149924




RN

SN,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S-3—2-%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES HlaceRE

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "4,///-'\'\\‘.\" ] X
TEL. 0-2717-3000-24 FAX. 0-2719-9484 s s
‘CALIBRATION 0008

Certificate of Calibration = ©emfies® :':e g

Equipment : pH Meter
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full
except with the prior written approval of the head of
Model : SevenCompact 8220 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: C104059460
1D No.: RYG_END183

Condition As-Received: Used ltem

Rececived Date: 24 February 2023
Calibration Date: 28 February 2023

Reference: 2302-0886DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
Ambient Temperature: (28 £ 2 ) °C ‘ §
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Relative Humidity: (50 +10)%
Rayong 21140, Thailand

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

Condition of this result of calibration

1.Reference standards instuments :

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

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

-National Institute of Metrology Thailand (NIMT)

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

L/ﬂlumawen Khamchai
[ ]1Pornthippa Tameyakul

B 0309672

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

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

Function: DC voltage measuremer Range: 2000 mVY
Standard Value UUC* Reading Error Uncertainty

(mv) (mvV) (mV) (xuV)
-200.0000 -200.0 0.0 72
-150.0000 -150.0 0.0 69
-100.0000 -100.0 0.0 65
-50.0000 -50.0 0.0 62

0.0000 0.0 0.0 58
50.0000 50.0 0.0 62
100.0000 99.9 -0.1 65
150.0000 149.9 -0.1 69
200.0000 1898 -0.1 "

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 %

UuUC* = Unit Under Calibration.

-00o0-

A~

a 1150477
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%A Certificate of Calibration

LTS
rifinan
NSC-TISI-TIS 17025
Calibration 0087
Equipment: SPECTROPHOTOMETER Certificate No.: C06220464
Model: DRE000 Issued Date: 27 September 2022
Serial No. (or ID.): 1627845 (RYG_EN0037) Job No.: KSPR2212224
Manufacturer: HACH Page: 10of 3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,Lig~{Rayeng-Branch)}
616/10 Moo 5 T.Maenam Khu, REVIEWBY ...\ gt .
! aeng, R , Thailand.
AFluakdasng, Rayang 2140, Thaliend APPROVEDBY ... L2 ...
Environment Condiion: ~ Temperature 234 °C s | NesmcaLmnE 2713024
Hurmidity 854 %RH + 32 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) ( Wet Chemistry )
616/10 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr. Chattuphon Foithong
Calibration Date: 27 September 2022
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientifie Limited.
The standard for Wavelength Certificate No. 91418 and 91435
The standard for Photometric Certificate No. 91441 and 101088
The standard for Stray light Certificate No. 101041 and 101040
The standard for Spectral resolution Certificate No. 101037

Tl Y .

(Mr. Chattufhen”Foithong) (Mr. Thalemgkeat Poungngam)
Person in charge Authorized siqnatory

mmhmmunmofmmlmdlmhhlmmdunﬂn(&l)hpvudd-hmablltyo!mmummmmlmmﬂw
national standard or other national

manMmmdummmummMMhmmmn by the rage factor (k=2) to
provide & level of confid of ly 95%. It is with the Guide to of L ity in (GUM).

These results may be affected by from The resuits reiate only 1o the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.
mnw-u-mhum

Limited
m)num“mmm!mﬁmmwmmnm 10260
Bangkok 10260

M-on-mmmo Emall: info. ‘Website: dk

Delivering Growth - in Asia and Beyond. CALFM-C06-13: 20 Jul 2022

&z DKSH

Certificate No.: C06220464 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelength Unit Under Callibration Cormection Uncertainty
418.61 4184 0.21 0.14
536.66 536.7 -0.04 0.14
637.98 638.3 -0.32 0.14
748.48 748.8 -0.32 0.14
807.03 807.4 -0.37 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5605 0.563 -0.0025 0.0045
420 nm
0.7334 0.737 -0.0036 0.0045 |
1.0534 1.057 -0.00386 0.0045
0.0000 0.000 0.0000 0.0045
0.5503 0.553 -0.0027 0.0045
440 nm
0.7179 0.720 -0.0021 0.0045
1.0312 1.034 <0.0028 0.0045
0.0000 0.000 0.0000 0.0045
0.5024 0.506 -0.0036 0.0045
465 nm
0.6693 0.672 -0.0027 0.0045
0.9604 0.964 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5168 0.519 -0.0022 0.0045
546.1 nm
0.6903 0.691 -0.0007 0.0045
0.9904 0.992 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.5525 0.554 -0.0015 0.0045
580 nm
0.7175 0.718 -0.0005 0.0045
1.0301 1.031 -0.0009 0.0045
0.0000 0.000 0.0000 0.0045
0.5367 0.538 -0.0013 0.0045
635 nm
0.6847 0.685 -0.0003 0.0046
0.9823 0.983 -0.0007 0.0045
witin Mmooy waTuiad doifn
m‘lﬂmﬂm Limitsd
2533 e s 10260

2533 Suktumt Robd, Bang mmm Bangkak 10260

Phone: 86 2639 7000  Email: info.

Website: www.dksh.

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul 2022




&= DKSH

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

Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance (A)
260.67 +/-0.11 nm 260.7 21 1.678
391.94 +/-0.11 nm 391.9 17 1.770

Speciral Resolution *

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

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

The End of Certificate

Ain fiaomoy inaTuTall dofin

DKSH Technology Limited

2533 UIHIHIN 3 ™As 10260
Bangkok 10260

2533 Road,
Phone: +66 2638 7000  Email: info. dksh.

com  Website:

thailend

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul
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lunsrasauanwinSaviniulnneu

waillueiu: KSPR2212224

wflaitosfio: SPECTROPHOTOMETER Ju: DR6000 wiauedas; 1627845
ns99rau (3v) n999sBY (§9)
27 Sep 2022 swnsnsrda 27 Sep 2022 WRILMP)
Und | land Und | Lind

General

AMuENYsuAtas

AMMAEDIA ( TD0 R, nulu-uoniatos)

&t 0 - (in 1#809 (On-Off Swicth)

unm (Keypad)

B |E B & |&
O|o|o|o|no
alaleln|~

Wien (Display, Screen Contrast)

EEE @ =
O|o|ooio

?

o o 6. usoulvivh (Battery Backup) >= 2.5 VDC O O
O o 7. dvudsnanuumaiiu (Wavelength Control) O O
= o 8. ARl (Wavelength Check) & O | 656.114656.1 nm
@ O 8. uvsviufiauss (UV < 3,000 hour) = O
@ ) 10.  unavrinfaus (Visible < 5,000 hour) = O
@ O 1. wosiavatuiiaotne (Carousel Module) &= ©
pH Meter and Conductivity Mefer
O O 12,  BiliaTvsn ( Electrode and Connection Cable ) O 4
O O 13.  svfudsazatulu Electrode (Level KCI ) O (]
(| ] 14.  Wrllafulanu Electrode (Dust Protection Hood) ] 0
O O 15.  ardubifinTnse (Stand) O ]
Turbidimeter
0 0O 16. n"m'nmiu%qn (No Sample) (| D
O O 17.  swuntsdoesTusu (>= 2.5 iy 3.0) O O
Auvtomatic titrator
0 0 18.  nm Piston Burettes O o
0 0 19.  Function Rinsing and Dosing O O
O o 20.  seuweduuRuREgUNsRsENDY O O

uhin fimamoy waTulal dofin
DKSH Technology Limited

WIHUNTIN

mns 10260

2533 Road,
Phone: 66 2639 7000  Email: info,

Bangkok 10260
Website:

Delivering Growth - in Asia and Beyond.

Mr. Chattuphon Foithong
Service Engineer

CAL-FM-R31-03: 20 Jul 2022
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

Cert.No.: 22TW34
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter -
Manufacturer : YS| REVIEW BY NBMWIT
Model : 5000-115V

Serial No. : 16E102798

ID No. : RYG_EN0032 NEXT CAL. DATE "5,8“1&9 ........
Received Date : 11 February 2022

Test Date : 14 February 2022

Reference : 2202-0404DSC-4

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

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

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

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : SJLMWP

Approved Signe;tory

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

Issue Date : 18 February 2022

B 0281285

Cert.No.: 22TW34
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Prohe No.: 15E100464
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mglL)
8.02 8.02 0.0084

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

-o00o-

sy

a 1094744




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jI=FmRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ~ % -~
5341 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Y D |2 " -
iy . AN
NSC-TISI-TIS17025

TEL. 0-2717-3000-27 FAX.0-2719-0484 CALIBRATION 0008

Cert. No.: 22LM12
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

AC Line Voltage :

Calibrated by :

Approved by :

() Pornthippa Tameyaku

(./] Malee Butkruea
() Suwit Imjai

Issue Date :

DO Meter with Sensor
YSI

5000-115V
156E102796
RYG_EN0032

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

TPA On Site Calibration Laboratory

11 February 2022
21 February 2022
(26+10)°C
(50£30)%
(22022 )V

Kunchit Promprat

Waly, -

Approved Signatory

21 February 2022

The Uncertainties arc for a confidence probability of approximately 95 %

Equipment : DO Meter with Sensor Cert. No.: 22LM12
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2202-0404DSC-5

Procedure Used :-

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

The temperature scale used was based on 1TS-80.
Condition of this result of calibration

1. Reference slandard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 2188080 2111273 22 Nov 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.

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

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 156E100484
Calibration| Immersion Standard uuc* - Coverage
A il Error Uncertainty
Point Depth Temperature Reading === Factor
(c) (mm) () (<€) (c) (£°C) k
20.00 45 20.001 19.88 -0.121 0.15 2.00

UUC* : Unit Under Calibration

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

-00o-

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

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

A 0038008

Waly, -

a 1095714




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 1o
TEL. 0-2717-3000-27 FAX.(0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM317

Certificate of Calibration

Page.: 1 of 3

Equipment : Low Temp. Incubator
(Y } et
Manufacturer : Memmert REVIEWBY ...} .0 “Zaamasl!.....
—
Model : IPP750 APPROVED BY 9%
Befisl Ha. : V818.0084 | NpxT CAL. DATE .'4.1.‘.:‘.2.12?»....7
ID No. : RYG_ENO154

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

Location : BOD Room

Received Order : 22 April 2022
Calibration Date : 22 April 2022
Ambient Temperature : (26+£10)°C

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon

Approved by : W!LL .

Approved Signatory

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

Issue Date : 3 May 2022

The Uncertainties are for a confidence probability of approximately 95%

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

Approvzl of the head of Cerporate Services 3 : Equipment Calibration and Testing Services.

ALS Laboratory Group (Thailand) Co.,Ltd.

A 0040735

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

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 according to direct measurement
The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1 ) Data Acquisition | 34970A MY44031769 21LM12

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
02 Sep 2022

Fresh air setting : Close

ment during calibration

i Beginning Finished
-fz 4 Temp. (°C) 25 25
REL Humid. ( % ) 54 58
] ~ O
1 3 AC Supply ( Volt ) 221 223
?9 (ref )
H 6 ' HE2
? 3 Position : Hel.Std.
& tZ /’ ID No.:
B i g3 B D
Wiz b ﬂ— i B 1 9RTD-2/1
Tt 2 9RTD-2/2
v 3 9RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 9RTD-2/4
a= 10 om D= 080 m 5 | 9RTD-25
b= 10 cm e 10 m 6 9RTD-2/6
c= 10 cm H= 12 m 7 9RTD-2/7
Capacity = 075 m 8 9RTD-2/8
9 (ref.) 9RTD-2/9

al

MWl .

106485




PENTA

CALIBRATION

RYG_ENO0002

PENTA CALIBRATION CO., LTD.

66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

www.pentacal.com

Certificate of Calibration

Equipment : Low Temp. Incubatar Cert. No.: 22TM317 Represent to Certificate of Calibration ,PTC/07/22103
Condition As-Received : Used Item Page.: 3 of 3 Certificate No.: PTC/07/22103 Page: 10f 2 ,
Reference : 2204-01460C-1 sc |st i
Result of Calibration :- (*) Without Adjustment Equipment: Digital Balance Condition: Normal SNt IO 0326
Function of UUC* : Temperature Source Manufacturer; Sartorius Serial No: 26207038
Fresh air setting : Close
- Meodel: MSE2245-100-DU ID No: RYG_ENDOO2
Calibration uuc* uuc* Temperature Temperature Overall R Coverage F Sl |
necertaint 2
Point Setting | Reading stability uniformity Variation Y Factor Lalli s SRS
(e) (°¢) (°C) (£°C) (") (c) (£C) k
200 20.0 200 0.022 0.20 0.2 0.30 2 Customer: ALS Laboratory Group (Thailand) Co.,Ltd. <X\l
» REVIEW BY ... \AYA1a%
Calibration Measured Temperature ( °C ) 616/10 Moo 5 T.Maenamkoo, A Pluakdaeng, Zp
Point Position Rayong 21140, Thailand APPROVED BY e
(*C) 1 2 3 4 5 6 7 8 9 (ref.)
200 20.209 | 20174 | 20.199 | 20.110 | 20075 | 20062 | 20.027 | 20069 | 20.030 NEXT CAL. DATE 99 }Ub/ 7
i g Environment Condition: Temperature 23.9°C + 03°C : e
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. Humidity 581 %RH = 4.4 %RH
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 .

Air density 147 kg/m'

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

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

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 %.

The Method used: In house method, PTC-WI-07, base on Euramet cg. 18

Traceability: This certificate is traceable 1o the SI Units through Thai Calibration Service Co. Itd.

-00o-
, NSC-ONSC Accreditation No.: Calibration 0189

Date Received: March 23, 2022

Calibration Date: March 23, 2022

Issued Date: March 25, 2022

Calibration By: Mr. Rungroje Metakul

d
)
/|

CO.LTD.

T

( Mr. Keattisak Kerdto )

gdondal’  a
( Mr.Kriangsak Kalasri )
Reviewed by

Approved By :

Laboratory Manager
This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of

measurement to internaticnal or national standard or other recognised national standard labaratories.

ML o The measurement uncertainty stated is the expanded uncertainty which is ebtained from the standard uncertainty multiplied by

the coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to

Expression of Uncertainty in Measurement (GUM). The effect that the resuils relate only to the items calibrated

This caliration cerlificale shall not be reproduced except in full only, without written approval from penta calibration co .. ftd

a 1106484

PTC-FMC-07-02: 2 Feb 2020




RYG_ENQOCO2

P E “ T A PENTA CALIBRATION CO., LTD. S,
g‘f}’ljrﬁ;Tphr;‘f;"ggﬁt 58 Village Kanchanaphisek Road Sartorius (Thailand) Co., Ltd. %“ — ?‘- Q
0
CALI BRATI lo] N Tel; +66 (0) 2069—97%3 128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 Ew o & \ A?D?I
, . www.pentacal.com Tel: +66 2643 83616 , ¢-mail: service thailand@sarrius.com ""e/,f,‘:‘}-““ [ .\ u '
Represent to Certificate of Calibration ,PTC/07/22103 N . — R ‘ NSC-TISKTIS 17025 REVIEW BY WV““ i A
Certificate No - PTC/07/22103 - . f | ER : ‘CALIBRATION 0426
= | o[
Measurement Results: ‘&-; b} [Vﬁ H 1K H @@ (_\ j} . _ | apprOVED BY
Without Adjustment - ke ; . - of Calibratign lae
. NEXT CAL. DATE ]0B(8°F .
unction Calibration: Non Adjustment ’ |
Eccentric Error: Weight to be 1/3 1/2 Model Number :  MSE224S-100-DU Certificate No. : 23BCI0112 )
: Weight to be 172 or of Maximum i
Umicapaciy Description : Analytical Balance Issued Date :  Friday, March 03, 2023
Eccentricity test 100 (q) Serial Number: 0026207038 Reference No. : 204833
Paosition (g) ID No. : RYG_EN0Q02
1
il 1 2 3 4 5 Manufacturer . Sartorius Page No. : 10f2
2 5 0.0000 0.0000 -0.0002 0.0002 0.0002
Maximum: deviaion: P Customer Name :  ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand. -
Repeatability Test : Weight t i, € i i o
ighttobe 1/2 S L, < Maximum capacity Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)
Det inati c iati i -
etermination of the standard deviation of weighing balance., Readability 0.0001 (g) 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong.21140, Thailand.
ey ST Calibrated By : Mr.Chonchai Inthana Calibration
e Calibration Date : Wednesday, March 01, 2023 o Procedure No. : This calibration was conducted by
0.00003 Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 : 2019
Error of indication : from nominal value., Readability 0.0001 (g) Metrological dat Ambients Conditions
a.: 3
Nominal Vall i icati :
- alue Convent(uo;\al Mass Indication Correction of Balance |  Uncertainty k Capacity : 220 g Readability : 0.0001 g Temperature : 23.6°C £ 50°C
g,
@ (@ G) Humidity : 60.0%RH  + 10.0%RH
L ~0.00000 ) 00000 [ 00000 0.000085 216 Reasons for calibration Pressure R x _
oo 00 1000 ] N 00100 0.0000 ({)!{]0@1 0 e 2_06 - [] New Installation  [] Service / Repaired Re-calibration/ Malntenance Equipment Condition: Good Operate [ Fair
0.1 0.10000 01000 | 0000 | o T Tt
e oo B000 00000 000010 | 206 Measurement Method UKAS Publication Ref :Lab 14 :
e | 100000 | 10000 0.0000 0.00010 2.08 The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
2 2.00000 1.9999 S o A coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
. S B e g 0.0001 000010 | 208 Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
N 5 N 5.00001 5.0000 0.0000 0.00010 2 06 realise the unit of measurement according to the International Standard System of Units (Sl). Report of Tolerance came form list of
- TR = — | O o MO et oo Sartorius Metrological Specifications.
W | 1000000 100000 0.0000 0.00010 2.06
- _ P I G0 e %5%
e B 2000005 1e8s9 | o001 | 0.00011 205 Traceability:
) 50 - - EO Q_quAﬁ N 7749.39799 0.0001 O.EOO‘E E Dg
100 100.00004 100 DOO%_ o 0&)0'1'” B EDOO —— Model Number | Description Traceability Cetificate No. Due Date
200 | 20000011 000000 | 5000_ —— 07| 20 YCS011-522-00  |Sarlorius weight set 1mg - 5000g E2,YCS011-522-00 SPC-RT C02212565 14-Sep-2023
. .0001 0.00027 2.00 MHB-3828D Humidity/Barometer/Temp Lutron MHB-382SD DKSH C19220444 5-Sep-2023
Note: Weight of adjust - (Q)

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

Th i
e End of Certificate the prior written approval of the Verification Operation Division ( :,: =
Sartorius (Thailand) Co., Ltd.

Mr.chonchai Intrhana(Technical Manager)

TEPr-m

SOP FM 33 03 February 2022

PICFMC-07-02: 2 Fob 2020




Sartorius (Thailand) Co., Ltd.

128 Rama & Road, Huaykwang, Huaykwang, Bangkok 10310 Q
Tel: +66 2643 8361-6 Fax: +66 2643-8357, e-mall: service thailand@sartorius.com . A?D? I L’S
[ ?J NN
< ﬂf celre ibrati
\\ﬁ & CJI& of calibration

Model Number:  MSE2248-100-DU Certificate No. : 23BCI0112

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

ID No. : RYG_EN0002

Manufacturer : Sartorius Page No. : 20f2 )

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The reproducibility s the abilily cf a weighing instrument to display nearfy identical readouts | The off-center loading error is yielded by the c;lfference between the
under constant test conditions when the same load within a measurement series is placed readout of the Joad, j.e. 1/3 or 1/4 of maximim capacity, placed in the
repeafedly on the weighing pan in the same manner. The standard deviation is used to imiddle of the weighing pan and between eacn of four additicnal
express reproducibiflity quantitatively. \measurement points ( pasitions defined accora‘mg to OIML R76).
Nominal Value : (Low Load) 20.0000 | 199.9999 Nominal value : 100 g
20 g 20.0000 | 200.0000 Tolerance 0.0004 g
Tolerance 20.0000 199.8999
0.0001 g 20.0000 200.€000 Difference
20.0000 196.8999 1 _
Nominal Value : (High Load) 20.0000 199.9999 2 -0.0001
200 g 19.9999 200.0000 3 -0.0001
Tolerance | 20.0000 20C€.0000 3 z 4 0.0001
0.0001 g 20.0000 195.9999 \/6 5 0.0002
20.0000 200.0000 F] 3 6 -
Standard Deviation 0.00003 0.00005
Linearity
The linearity, also called lineanty error. Describes the deviation of the characteristic curve of a weighing instrument from the linear siope
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
) (g) (9) (@) ()
001 0.0100 0.0100 0.0000 0.00014
0,05 0.0500 0.0500 0.0000 0.00014
g1 0.1000 0.1000 0.0000 0.00014
U 0.5000 0.5000 0.0000 0.00014
i 1.0000 1.0000 0.0000 0.00014
5 5.0000 5.0000 0.0000 0.00014
10 | 10.0000 10.0001 0.0001 0.00014
20 20.0000 [ 20.0000 0.0000 0.00024
50 50.0000 | 50.0000 0.0000 0.00015
100 10C.0000 | 99.9599 -0.0001 0.00019
200 20C.0000 ‘ 200.0000 0.0000 0.00032

End of Report.

SOP FM 33 03 February 2022

RYG_ENO0010

w1,
\\ [‘

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES /,///:\\\\
534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250 v

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

Cert. No.: 22TM1517

Page: 10of 3

Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Memmert REVIEW BY WW%)‘ a\i
Model : UFE 500 APPROVED BY 3.
Serial Na. : G511.1572 NEXT CAL. DATE 5??[95?.[.%.’7&.‘ ‘
ID No. : RYG_ENO0010
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 : Man Pattanapongpaiboon

Approved by : q“a’lk g

Approved Signatory

) Pornthippa Tameyakul
/) Malee Butkruea
() Suwit Imjai

Issue Date : r 2 November 2022

The Uncertainties are [or a confidence probability of approximately 95%

This certificate may ot be reproduced other than in full, except with the prior written

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

A 0046908




Equipment :

Condition As-Received :

Reference :
Procedure Used :-

Hot Air Oven
Used ltem
2210-03760C-2

Cert. No.:
Page :

22TM1517
20f3

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
1) Data Acquisition

Model
34972A

Serial No.
MY49023932

Cert. No.
22LMo7

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

Result of Calibration :-
Function of UUC* :
Fresh air setting :

(*) Without Adjustment

Temperature Source
Close

Probe Installation Details :

a= 5.0 cm
b= 50 com
c= 9.0 cm

Dimension of Chamber :

D= 0.40
W = 0.56
H= 0.48
Capacity = 0.11

m
m
m
m?

Due Date
29 Jul 2023

Environment during calibration
% Beginning Finished
Temp. (°C ) 25 25
REL.Humid. ( % ) 54 59
AC Supply ( Volt ) 223 225
Ref. Std. ID No.: @
Calibration Point
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
4 21-16TC-04 | 20-16RTD-04
5 21-16TC-05 | 22-16RTD-05
6 | 21-16TC-06 | 20-16RTD-06
7 21-16TC-07 | 20-16RTD-07
8 21-16TC-08 | 22-1 6RTD-087
9 (ref) | 21-16TC-09 | 22-16RTD-09

Wt

al1132466

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

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

Reference : 2210-03760C-2

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc uuc* Temperature Temperature Qverall Uricartalisty Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°c) {"C) (£°C) (c) (°c) (£°€) k
104.0 104.0 104.0 0.076 0.52 0.60 0.42 2
180.0 180.0 180.0 0.13 0.88 12 1 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 i 8 9 (ref.)
104.0 103.768 | 103.734 | 103.723 | 103.800 | 104.215 | 104.131 | 104,132 | 103.740 | 103.747
180.0 179.723 | 179.359 | 179.438 | 178.489 | 180.361 | 180.114 | 180.131 | 180.243 | 179.605

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one 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 %.

-000-

. .

al1132465




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

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

RYG_ENOOOG

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM1492

Page: 10of 3
Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Memmert REVIEW BY 'WYAW\)('AM/
Model : UM 400 APPROVED BY VAV
Serial No. : b495.0898 NEXT CAL. DATE 30110“?(3'* 2
ID No. : RYG_ENOD0O6

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

Location : Oven Room

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

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

Calibrated by : Preecha Hlahib

Approved by : M 5

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

Approved Signatory
(/) Pornthippa Tameyakul
(
() Suwit Imjai

) Malee Butkruea

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, exeept with the prior written

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

A 0046905

Result of Calibration :-

Equipment : Hot Air Oven
Condition As-Received : Used ltem
2210-03760C-1

Cert. No.: 22TM1492

Page: 2of 3
Reference :

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 [TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
(*) Without Adjustment
Temperature Source

Function of UUC* :

Fresh air setting : Close Environment during calibration
i Beginning Finished
fz 4 28 29
REL.Humid. ( % ) 43 47
? . (m? AC Supply ( Volt ) 220 221
e
i $ E pi o Position : . Sk
Vg ID No.:
T s e / 1 18-10RTD-01
= 2 18-10RTD-02
w 3 |18-10RTD-03
Probe Installation Details : Dimension of Ghamber : 4 18-10RTD-04
a= 50 om D& 033 m 5 18-10RTD-05
b= 50 om w= 00 m 6 |18-10RTD-05
c= 50 em o BB 7 18-10RTD-07
Capacity = 0058 m® __ 8 18-10RTD-08
9 (ref.) 18-10RTD-09

Wl -

al1132473




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

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

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

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

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

-00o-

Ml -

21132472

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

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

RYG_ENO0061

CALIBRATION 0008

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :

(/ Pornthippa Tameyakul
()

() Suwit Imjai

Malee Butkruea

Issue Date :

Water Bath

Memmert

L513.0648 NEXT CAL. DATE ~

REVIEW BY (Y‘,("DWD‘A'S\LL

WNB22 APPROVED BY _/L:’//V/4
acl o s

RYG_ENQ081

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

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

Wet Chemistry Lab

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

Preecha Hlahib

Wlse

Approved Signatory

2 November 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be repraduced other than in full. except with the prior written

Approval of the he:

of Corporate Services

Equipment Calibration and Testing Services.

A 0046906




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

Procedure Used :-

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

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
°c) ( %R.H.) (Valt)
Beginning of Calibration 24 53 222
Finished of Calibration 24 50 221
Ref. Std.
Position :
i SIN.:
1 N37P300726
ke SR 2 N37P300727
et} . 3 N37P300728
4 N37P300729
5(ref.) N37P300730
Front

s .

al132471

Equipment : Water Bath Cert. No.: 22TM1491
Condition As-Received : Used Item Page: 30f3
Reference : 2210-03760C-4

Result of Calibration :-  (*) Without Adjustment

Function of UUC* :

Temperature Source

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

point Setting Reading Position

{*C ) (°C) (°C) 1 2 3 4 5 (ref.)

85.0 85.0 85.0 84.527 84.563 84.628 B84 518 84.580
Callbr:atlon Uniformity | Stability |Uncertainty| Goverags

point Factor

(°c) (S ) (=°C) (£°C) k

85.0 0.12 0.081 0.18 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-

Wl -

al1132470




Certificate Number

Customer

CPH-0167-22

METTLER TOLEDO

Calibration Certificate
Seven2Go™ pH/mV meter S2

Company

Address

Customer |D number

Customer representative

Instrument

ALS LABORATORY GROUP (THAILAND)

616/10 Moo 5. T.Maenamkos. A.Pluakdaeng

RAYONG 21140

301868073

Type
Internal identification

Seven2Go™ pHImV $2

Serlal Nuriber C221115514

Firmware version 1.01

Technical specifications

Measuring Range
Resalution
Limit of Error

Temperature range MTC
Temperature range ATC
Resolution

Limit of Error

-1999.9.. 1999.9 mV
1mv
+1mV

-5..105°C
-5 . 105°C
01°C

£05°C°C

Procedure Statement

2..20pH
0.01pH
£0.01 pH

METTLER TOLEDO Seven?Ga Service Manual Section B (Doc. No. 302372218) will he used as referring

documentalion to adjust and certify the instrument indicated in the *Type

and "Serial number" section. The

measurement results of this certification were obtained at ambiznt conditions.

REVIEWBY ...

APPROVED BY

NEXT CAL. pATE .25 o

TU\MG;{’

© by Metler-Toledo AG 07/2016

This is an o'kginal document, ¢aniss a'e nof rafaned by MCTTLER TOLLDO

Certificate Number

Certification Tools

CPH-0167-22

METTLER TOLEDO

Certified digital voltmeter

Certified Temperature

© by Mettler-Tdledo AC 07/2016

Manufacturer HEWLETT PACKARD ! 34401A

Type -

Manufacturer METTLER-TOLEDC

Type 51302410

Serial number US36033161

Certificate number E1U2
Date of Certffication Octoher 6,

8

Sefial number A227
Certificate number 63671
Date of Certification April 27, 2022

Poge 2ol 2

Nominal value Certified value
NTC 30k, 0°C 94 980 kQ 949314 kQ
INTC 30K, 25 *C 30.000 kQ 30.0022 kQ
NTC 30k}, 50 °C 10,966 kQ o 10.96530 kQ
NTC 30kQ, 75 °C 4528 kQ W 4.52584 kQ
NTC 30 kQ, 100 °C 2070 kQ 2.06926 kO

This is on ariginol documen, coies ure nor refuned by METTLER TOLEDO




Certificate Number CPH-0167-22

Certification Measurements

METTLER TOLEDO

PHImV Sensor Input Designation | Centified value Measured value _| Max. Tolerance | Passed ! Failed
-1800 mvV 1900.0 mv' -1900 mV 1mv Passed
-1000 mV -1000.0 mv -1000 my/ 1mv Passed
500 mV -500.0 mV 500 mV/ 1 my Passed
-180 mV. -180.0 mv -180 mV 1 mv Passcd
omv 0.0 mv 0 mv 1imv Passed
180 mv. 180.0 mv/ 180 mV. 1imv Passed
500 mv. 500.0 mv 500 mV 1mV Passed
1000 mV 1000.0 mv 1000 mY, 1mv Passed
1800 mV 1900.0 mY 1900 mV 1mVv Passed
Temperature Sensor Input |Designation Neminal value Measured value | Max. Tolerance | Passed [ Failed

NTC 30kQ, 0°C 0.0 °C 00*C | 05°C Passed
INTC 30K0, 25 °C 250 °C 251°%C | , 05°%C Passed
INTC 30 k(). 50 °C 50.0 °C S01°C | “405°C Passcd

INTC 30k0, 75 °C 750 °C 76.1°C 05°C Passed
INTC 30kQ, 100 °C 100.0 °C 100.0 *C 05°C Passed

Summary of Certification

Certification of instrument

The instrument referred to in this certificate has fullfilled the criteria of the certification. This
is indicated by the notation Passed in the column above.

Remarks

Certification of the instrument was performed by

Name Preecha Manoonyarat

Company METTLER-TOLEDO

Funetion Service Technician

Date July 27, 2022

@ by Metfler-Toledo AR 0712018 Poge3d3

T4
Signature (_,jﬂid

Tnis s on criginal document, coplee ore Nt refcines by METTLER TOLEDO

Mettler-Toledo (Thailand) Limited

Performance Test

METTLER TOLEDO

Attachment fo Certificate No. ~ CPH-0167-22

pH Electrode

Type: InLab Expert Go-ISM SIN:

Certified standards used

2103768

Standard 1:  Type: pH Buffer | Manufacturer: METTLER TOLEDO | Exp. date: Jun-24 J
Nominal value: pH ( 25.00 °C): 4.01 Lot No. 1H158G J
Standard 2:  Type: pH Buffer | Manufacturer. METTLER TOLEDO|  Exp.date.  Jan-24 |
Nominal value: pH( 25.00 °C): 7.00 I Lot No. 1HO13D |
Standard 3:  Type: pH Buffer | Manufacturer: METTLER TOI H)Ol Exp. date: May-24 |
Nominal value: pH ( 25.00 °C): 9.20 | LolNo.  1H139A |
Standard 4: Type: Redox Solution I Manufacturer: METTLER TOLEDO‘ Exp. date: - |
Nominal value: pH( 25.00 °C): - | Lot No.: - |
Adjustment A
Set Calibration Buffer B2 (25°C) 2.00, 4.01,7.00, 9.21,17.00
Select Calibration Mode 3-Point calibration | 2-Point calibration | 2-Point calibration
3-Point Calibration °C pH € pH °C pH
Cal 1 ATC 254 | 401 | ATC | 250 - ATC | 25.0 =
Cal 2 ATC 253 | 7.00 | ATC | 25.0 - ATC | 25.0 -
Offset (mVY) 5 - -
Slope % (or mV/pH) 99.9 - -
Cal 3 ATC 254 | 9.21
Slope % (or mVipH) 929.0
Measurements
Before adjustment After adjustment
Buffer Values Measured Difference Buffer Values Measured Difference
pH ‘C pH pH pH *C pH pH
4.01 254 | ATC 3.96 -0.05 4.01 254 | ATC 4.01 0.00
7.00 252 | ATC 6.95 -0.05 7.00 254 | ATC 6.99 -0.01
9.20 254 | ATC 9.13 -0.07 9.20 254 | ATC .21 0.01
Redox Measurement Result = 5 mV
Note: The difference result of calibrated electrode should be within +/- 0.05 pH
Remarks: &
Place: Chemical room Calibraticn Date: July 27, 2022
Service Specialist:  Preecha Manoonyarat Signature:

5

© FO168 Mefiler-Toledo TH
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This is an original document,
copies ure nof refaingd by Metfler Toledo




v Vr USUn oolawsu 1wosda Jna
“ Automation Service Co.,Ltd.

3 929,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanluang, Bangkok 10250
Automation TnsAwri (Tel.) 0-2319-9994 Insens (FAX) 0-2319-9596 website : ywww.automation.co.th

MTOC : L-1002/2022 Report No. : ALS-799/02

AS| Maintenance Report

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

Serial No. - :H57415200799 Department : LABOLATORY
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 : 03 /10 /2022

Ambient Condition : Temperature 25.4 £+ 5°C

: Humidifier 60 + 15 %RH

Maintenance By

p{l rt\.lwnzy .Yﬂuw

( Mr. Peerapong Sangpan )
Technician

Approved By H /

( Mr. fépon P%;somsak)

Technician Manager

User Name : 5; ”“V[i @

( Mrs- S‘TI\U\( gUe“ﬂf‘l“? )

SHIMADZU ANALYZER
1/3
lluunauﬁ'lqna'llmssu (Industrial Automation Division) @v15:82d9 Rayong Branch
F. 0-2318-4961 E-mail : atsc@automation.co.th 1715 fwarioglth sunailed szeed 21150 122/5 Klj 4 fwadunats inaitiou dwu 51000

nuunzudadaingqu (Office Automation Division) 1/15 Huaypdng, Muang, Rayong 21150 122/5 Moo 4, Banklang, Muang, Lamphun 51000
F. 0-2318-0200 E-mail : marketing-oa@automation.co.th § Tel. 038-692-152 Fax. 038-692-345 Tel./Fax. 053-581-876

awdwu Lamphun Branch

UsSUNn oolaudu 1osia na
Automation Service Co.,Ltd.

929,829/1 BOEWRIUINIS 30 DUUWRAILINS IVIUAILNATY IVAADUKAD NSIINWE 10250
3 929,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanluang, Bangkok 10250
Automation Insfiwri (Tel.) 0-2319-9994 Insans (FAX) 0-2319-9596 website : www.automation.co.th

MTOC : L-1002/2022 Report No. : ALS-799/02

Maintenance Sheet

Customer: ALS Laboratory Date : 03 /10 /2022
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 O.K.
2. | Rinse pump (only ASI-V 24ml, 40ml) 0.K.

Check pump rate(>40mL/min) O.K.

Check pump and tube connection for O.K.

leakage P :

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 :

B’ﬂ'ﬂ?dhu S#_L
( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER
2/3
Iluunﬁuﬁ'lqna'lrmssu (Industrial Automation Division) d1v18:094 Rayong Branch
F. 0-2318-4961 E-mail : alsc@automation.co.th 1715 siwaroalh Suneiliod s:80u 21150 122/5 Hij 4 fuathunaty dinaifiod dyu 51000

nwundudrdalingau (Office Automation Division) 1/15 Huaypdng, Muang, Rayong 21150 122/5 Moo 4, Banklang, Muang, Lamphun 51000
F. 0-2318-0200 E-mail : marketing-oa@automation.co.th § Tel. 038-692-152 Fax. 038-692-345 Tel./Fax. 053-581-876

dwadwmu Lamphun Branch




vyl USUN odlaiudu wosda $hrin
“ Automation Service Co.,Ltd.

5 929,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanluang, Bangkok 10250
Automation TnsAwri (Tel.) 0-2319-9994 Insans (FAX) 0-2319-9596 website : ywww.automation.co.th

MTOC : L-1002/2022 Report No. : ALS-799/02

List of Consumable, Maintenance parts

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 0.K. 1 time per year

) Depending on condition

3. | 034-03067-02 | Spring, F-842, Arm Drive 0.K. Depending on condition

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

5. | 638-41448-01 | Std. Needle Typed 24mL, N/A Depending on condition
40mL* :
(for tube 2, 1x1, 6),[ Sparge
needle]

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

7. | 631-41660-03 | Flare Pipe 2x1,56x700mm™ 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 | Sid. 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: nceded parts depending on installed needle types!

Inspection by :

PﬂT@m :g‘WWM"l
7 7

( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER

3/3
IIMUHEUﬁ1QRﬂ1nnSSU (Industrial Automation Division) d1vaszeod Rayong Branch Yu Lampk C .
F. 0-2318-4961 E-mail : atsc@automation co.th 1415 siwarioelly sunailioy s:eo 21150 122/5 witj 4 siwathunay Sunaiiay dwu 51000

nwunduAtdiingu (Office Automation Division) 1/15 Huaypdng, Muang, Rayong 21150 122/5 Moo 4, Banklang, Muang, Lamphun 51000
F. 0-2318-0200 E-mail : marketing-oa@automation.co.th § Tel. 038-692-152 Fax. 038-692-345 Tel./Fax. 053-581-876

dwadwu Lamphun Branch

vyl usun oalaiudu wosa $irin
“ Automation Service Co.,Ltd.

5 929,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanluang, Bangkok 10250
Automation Insfiwri (Tel.) 0-2319-9994 Insans (FAX) 0-2319-9596 website : www.automation.co.th

MTOC : L-1001/2022 Report No. : ALS-416/02

TOC-L Maintenance .Report

Instrument : Total Organic Carbon Analyzer  Measuring :TC' 0 ~ 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

REVIEW BY ... ichuo: N,

APPROVED BY .gi’ﬂ/(f/(f

Date of Maintenance 03/10/ 2022

Ambient Condition : Temperature 25.4 + 5 °C

: Humidifier 60 + 15 %RH

Maintenance By ﬁam ”

( Mr. Peerapong Sangpan)
Technician

Approved By : / % :
174

( Mr.“ﬁlipon Phungsomsak )
Technician Manager

User Name ; ﬁyﬂl]v[( ?

( Su‘yerw}w )

SHIMADZU ANALYZER
nwunauA19AaMNSsY (Industrial Automation Division) aW1s:899 Rayong Branch /4 yu Lampl ch
F. 0-2318-4961 E-mail : alsc@automation.co.th 115 fiwarselidly suneidos s:vad 21150 122/5 Hilj 4 fiwathunaty dunaiios dwu 51000
neunduAsdiiingau (Office Automation Division) 1/15 Huaypong, Muang, Rayong 21150 122/6 Moo 4, Banklang, Muang, Lamphun 51000
F. 0-2318-0200 E-mail : marketing-oa@automation.co.th § Tel. 038-692-152 Fax. 038-692-345 Tel./Fax. 053-581-876

dmdwu Lamphun Branch




Automation

MTOC : L-1001/2022

UsSUn oolauudu 18os$d3a na
Automation Service Co.,Ltd.

929,929/1 BOEWAULINS 30 DUUWAILINTS IVIJAIUNAIY IVAZOUNA] NSUNWS 10250
929,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanluang, Bangkok 10250
Inseiwri (Tel.) 0-2319-9994 Insens (FAX) 0-2319-9596 website : ywww.automation.co.th

Report No. : ALS-416/02

Maintenance Sheet

Customer : _ALS Laboratory Date : 03 /10 /2022
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) O.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. | TCand IC Injection
 Clean injector Block 0K
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 consumabhle,
i consumable, Maintenance parts maintenance parts

nuundud19namnssy (Industrial Automation Division)
F. 0-2318-4961 E-mail : atsc@automation.co.th
nwundufrdilingau (Office Automation Division)

F. 0-2318-0200 E-mail : marketing-oa@automation.co.th

Inspection by :

gy g

( Mr. Peerapong Sangpan )

SHIMADZU ANALYZER

@1s:809 Rayong Branch 2/4

1/15 fiuarioalily duneilion szved 21150
1/15 Huaypong, Muang, Rayong 21150
Tel. 038-692-152 Fax. 038-692-345

Technician

awrdwu Lamphun Branch

122/5 iy 4 Awadunans dninaitiod d1u 51000
122/5 Moo 4, Banklang, Muang, Lamphun 51000
Tel./Fax. 053-581-876

G5

UsUn oolaudu 18ps3a 3nn
Automation Service Co.,Ltd.

929,929/1 B2EWRILIMS 30 DUUWRAILIMS IVOIAIUNAT IVAEIUKAIY nsImMwd 10250

3 929,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanluang, Bangkok 10250
Automation Insfiwri (Tel.) 0-2319-9994 Insans (FAX) 0-2319-9596 website : www.automation.co.th
MTOC : L-1001/2022 Report No. : ALS-416/02
E Item Carry out maintenance work Result | Exchange Comment
| 8. | Due to instrument condition, clean the 0.K.

instrument inside and outside.

9. | After checking the system and exchanging of | O.K.
consumable and maintenance parts a new
1-3 point calibration have to be done.

Addition test 1.

Addition test 2.

10. | After wards the calibration perform check 0.K.
sample measurement.
Addition test
| Test no. Test conditions Meas. value Result'
1. Calibration TC standard solution at 0, 0.1, 0.5, 1, 5 Attachment :
10, 20 injection volume 50 pL No. of measurement QLS‘”-G/OZ
2 times (Max.3) age 1/4 -2/4
Criteria : R2 = 0.995 or more 1.0000 Pass
2. Measurement of reagent water and TC standard Attachment :
solution at 5.0 mg/L injection volume 50 pL No. of ALS-418/02

measurement 2 times ( Max.3 ) and calculate
accuracy by
Meas. of TC standard - Meas. of Reagent water

Page 3/4 - 4/4

llwunﬂuﬁ‘iqaa'mnssu (Industrial Automation Division)
F. 0-2318-4961 E-mail : alsc@automation.co.th
nuunduArdringau (Office Automation Division)

F. 0-2318-0200 E-mail : marketing-oa@automation.co.th

Criteria : Accuracy %Recovery 10% or less 5.477 - 0.4414 Pass
=5.0356 ppm
Inspection by : e 3& "

( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER

a@w1s:ad Rayong Branch 3/4

1£15 siwariaellly Sunaiiiod s:e0d 21150
1/15 Huaypdng, Muang, Rayong 21150
Tel. 038-692-152 Fax. 038-692-345

dwadwu Lamphun Branch

122/5 1t 4 fwathunans dunaiies dyu 51000
122/5 Moo 4, Banklang, Muang, Lamphun 51000
Tel./Fax, 053-581-876




Automation

MTOC : L-1001/2022

uUsUn oolaudu 18os$a 3na
Automation Service Co.,Ltd.

29,929/1 BOUWFIUINIS 30 DUUWRAILNNNS IVIJAILKADY IVAFIUKADT NSIINWS 10250
929,929/1 Soi Pattanakarn 30, Pattanakarn Rd., Suanluang, Suanluang, Bangkok 10250
Insfiwri (Tel.) 0-2319-9994 Insans (FAX) 0-2319-9596 website : www.automation.co.th

Report No. : ALS-416/02

List of Consumable, Maintenance parts

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

1. | 036-11209-84 | O-ting, 4D P10A O.K. v A time per year,
( Viton , for TC,IC Slider) Depending on condition
| 2. [ 0361121984 | O-ring, 4D P20 0K v 1 time per year,
(for sealing TC-Combustion Depending on condition
tube) '
3. | 638-15025 0-ring, PIFE 0.K. 1 time per yeatr,
(for TC,IC-Slider) Depending on condition
4. | 630-00105-01 | Platinum net, (2pcs-set) 0.K. 6 month same time as
(to support catalyst) catalyst exchange
5. | 83000557 Silica Wool O.K. 6 month same time as
(to support catalyst) catalyst exchange
6. | 630-00992 Halogen Scrubber 0.K. v 6 month
7. | 630-00996 High Sensitivity TC Catalyst N/A Depending on condition
(When installed)
8. | 63860116 Regular Catalyst (33g) O K. v 6 month
(When installed)
9. | 638-56251-01 | 8-Port valve rotor 0.K. 1 time per year
10. | 638-41323 TC-Combustion Tube 0.K. 6 month same time as
catalyst exchange
11. | 631-43404-01 | Packing, gasket slider 0.K. 1 time per year,
(for TC-Injection tube) Depending on condition
12. | 638-59296 Syringe 5mL 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 0.K. v 1 time per year
(for cell space purge)
16 | 630-00964 Molecular Sieves 13x . 0.K. 1 time per year

Note. Table indicates the guidelines replacement periods when NPOC measurement is performed on
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

SHIMADZU ANALYZER
nuunauf1gnaannssy (Industrial Automation Division) | a@w1s:eed Rayong Branch 4/4
F. 0-2318-4961 E-mail : atsc@automation.co.th 1/15 shuarioaly Sunailiod s:eau 21150
nuunzudrdingtu (Office Automation Division) 1/15 Huaypdng, Muang, Rayong 21150

F. 0-2318-0200 E-mail : marketing-oa@automation.co.th § Tel. 038-692-152 Fax. 038-692-345

.

( Mr. Peerapong Sangpan )
Technician

dwadwu Lamphun Branch

122/5 il 4 iwatiunang dinaiiies awyu 51000
122/5 Moo 4, Banklang, Muang, Lamphun 51000
Tel./Fax. 053-581-876
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Instrinformation

2022_10_03_001_PM-02 thx

Instrument Options : TOC/ASI/IC UnitY

Catalyst ~  Regular Sensitivity

Cal. Curve

Sample Name Untifled

Sample ID: Untitled

Cal, Curve: TC0.1-20 ppm.2022_10 03 14 08 24.cal
Status. Completed

| E 03202221111 PM
10372022 21520 PM
0372022 21520 M

Acid Add. 0.000% Signal[mV] 10
Mean Area 1.375
SD Area 0.00919 5
GV Area 0.67% ..
3
-1
0 2

Cong: 0.1000mg/L

Srever 1052022 221

4 6 8 10 12 14 16 18 20 Time[min]

| P
B 21 | Sul100q wewerE | [ToRR2022 22347 PM |
Acid Add. 0.000% Signal[mV] 10
Mean Area 2.159
SDArea 0.00849 &
CV Area 0.39%

3

-1

0 2

Cone: 0.5000mg/L

4 [ 8 10 12 14 16 18 20 Time[min]

3922 | (107372022 2:34:06 PM
Acid Add. 0.000% SignallmV] 10
Mean Area 3.865
SD Area 0.08061 6
CV Area 209%
3 L
-1
0 2 4 6 8 10 12 14 16 18 20 Time[min]
Conc: 1.000mg/L
L) Sxibdiaas 35
soull 1.00q 105372022 23711 PM
| Soull 1.00q  *HEEAE | (107372022 23927 PM
172 10/3/2022 3:41:23 PM
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Acid Add.
Mean Area
SDArea
CV Area

Conc: 5.000mg/L

2381

0.000%

Signal[mV]

2022_10_03_001_PM-0Z 1Ix

10

0 2 4 6 8 10 12 14 16 18 20 Time[min]

| 3w

Acid Add.
Mean Area
SDArea
CV Area

Conc: 10.00mg/L

46.16

Signal[mV]

[10f3/022 254.27 PM

10

0 2 4 6 8 10 12 14 16 18 20 Time[min]

B 4815 | 50Ul z‘mq [[0B72022 25711 PM.
Acid Add 0.000% Signal[mVv] 20
Mean Area 46.16

SDArea 0.00707 14
CVArea 0.02%

Conc: 20.00mg/L

— [[05372022 30047 PM.__

[10572022 3.03:32 PM

NN

0 2 4 6 8 10 12 14 16 18 20 Time[min]

Acid Add.
Mean Area
SDArea
CV Area

Slope:
Intercept
"z

r
RSE(%)
Zero Shift

0.000%
90.08
05162
057%

4427
0.000
1.0000
1.0000
NA
Yes

Signal[mV]

Area  99.0823

80
60
40
20
0

40

30 W

20 —A
A

O 7K

4

0 2 4 6 8 10 12 14 16 18 20 Time[min]

0 2 4 6 8 10 2 14 16 18 20 22 Conc[mg/L]

22 10/372022 3:41:23 PM

Instr.Information

Instrument Cptions s
Catalyst

Sample

Sarmple Name:
Sample ID
Crigin:

Status

Chk. Result

nknown

TOC/ASI/IC Unit/

Regular Sensitivity

TC.5
Untitled

TCO.1 - 20 ppim.cal
Completed

2022_10_03_001_PM-0Z1%

1. Det

Anal.. TC

T

C 0.1 - 20 ppm, 2022_10_03_l4_08_ 24 cal

NCuva

10/3/2022 3:23:07 PM

[TCOT-20 ppm 2022_10_03_14_08_.cal

[10/3/20223:25:38 PM

3401 5. 423mgi] SouL]
Mean Area 2425
Mean Conc. 5477mg/ll

SignallmVv] 10

i

8 10 12 14 16 18 20 Time[min]

I

10/3/2022 3:42:51 PM
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Instr.Information

Instrument Options
Catalyst

Sample

Sample Name:
Sample ID:
Origin:

Status

Chk. Result

TOC/ASI/IC Unit/
Regular Sensitivity

Water

Untitled
TCO.1-20 ppm.cal
Completed

2022_10_03_001_PM-02 1%

T0RA022 33046 PM

Mean Area
Mean Conc.

1954
044 14mg/l.

Signallmv] 10

6

8 10 12 14 16 18 20 Time[min]

171

107372022 3:43:13 PM






