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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

SOUND LEVEL METER

RION

NL-62 / Microphone UC-59L / Preamplifier NH-26
00931458 /01748 /01553

UAE.EFM.025/2564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SO1 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

SITHIPORN ASSOCIATES CO., LTD. S,
CALIBRATION LABORATORY SITHIPORN)  Stacsmrn
451-481/1 Sirintharn Road, Bangburmry, Bangplud, Bangkek, 10700 Thaikind “orlyh

NEC-TIS-TIS 17025

Tal +86 2433 §33| CALBRATION 0354

Ermnil  cafibration@sithipharn.com

Cert. No. : ACL24063
Job No. : VCGTACO0034

Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by follow on [EC-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 ;

Ambient Temperature :

Pressure :

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 MY353220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter IHMO61A 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-42KAI 34560495 AA-3002-23 14-FEB-24

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

THAILAND.

(23.0=%3) °C
(101.3 £3 ) kPa
( 50,0 £20 ) %

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

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).

Calibrated by : Nathakorn Pisutpaisan

Approved by :

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

( 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.
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Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.3 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For>10kHz to 20 kHz 0.3 1.0
3. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12, High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB )
93.9 (93.98) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.8
C - weight 16.5
Flat 237

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)
(Hzd Flat Cowaight | Aiweight AR
Limits
125 -0.7 -0.6 -0.6 + 1.0
1000 0.2 0.2 0.2 0,7
8000 0.2 0.2 0.2 +=15,-2.5
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Job Na.
Pages
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
s Flat C-weight A-weight Acccpt.ﬂnce
Limits
63 0.1 0.0 0.0 +1.0
125 0.1 0.1 0.1 +1.0
250 0.1 0.0 0.0 +1.0
500 0.0 0.1 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +1.5,-25
16000 0.0 <12 =11 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Wrighting (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 | 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 240 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 94.1 0.1 + 0.1

: VC6TAC0034
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7. Level linearity on the reference level range

Cert. No. : ACL24063
Job No. : VC6TACO034
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Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB ) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
136.0 136.0 0.0 0.8
135.0 135.0 0.0 +H).8
134.0 134.0 0.0 +0.8
133.0 133.0 0.0 +0.8
132.0 132.0 0.0 0.8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 +0.8
124.0 124.0 0.0 +H0.8
119.0 119.0 0.0 +H0.8
114.0 114.0 0.0 0.8
109.0 109.0 0.0 .8
104.0 104.0 0.0 +0.8
99.0 99.0 0.0 +0.8
94.0 94.0 0.0 0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +H).8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 0.8
49.0 49.0 0.0 +H.8
44.0 44.0 0.0 +).8
39.0 38.9 0.1 +0.8
34.0 34.0 0.0 +0.8
30.0 29.9 0.1 +0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 0.8
27.0 27.0 0.0 .8
26.0 26.0 0.0 +0.8
25.0 25.0 0.0 +0.8
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8. Level linearity including the level range conirol

Cert. No. : ACL24063
Job No. : VC67ACO034
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Anticipated M d Deviated Acceptance
Range Value Value Value Limits
(dB ) (dB) (dB) (dB )
Auto 94.0 94.0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated M d Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 10 ;-15
200 800 134.0 134.1 0.1 +0.5
—_— 2 8 108.0 108.0 0.0 1.0 ;-3.0
200 800 127.6 127.6 0.0 +0.5
0.25 1 99.0 98.9 -0.1 1.0 ;-3.0
SEL 2 8 108.0 108.0 0.0 1.0 ;-1.5
200 800 128.0 128.1 0.1 +0.5
10. Peak C sound level
MNumber 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 +2.0
One 136.4 136.1 -0.3 +2.0
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 %1.0
Positive half eycle 135.4 135.1 -0.3 +1.0
Negative half cycle 1354 135.1 -0.3 +1.0

o
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11. Overload indication

Cert. No. : ACL24063
Job No. : VCeTAC0034
Pages : Bof8

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 +0.1

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

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

= = End of Calibration Certificate
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Calibration Certificate BN POy CoACH
Equipment : SOUND LEVEL METER Calibration Method :
Manufacturer : RION This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),
Model : NL-62 / Microphone UC-59L / Preamplifier NH-26 The SL.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Serial No.: 00391494 /01184 /01589 Standard Instruments.
ID No.: UAE.EFM.026/2564 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 :
Condition As Found : GOOD 1. Reference Standard Instruments :
Instrument Model Serial No. Cert. No. Due Date
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE) Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
81 SOI UDOMSUK 41, SUKHUMVIT ROAD, Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
BANGCHAK SUB-DISTRICT, Digital Multimeter 33461A MY53220104  EEL.BP 30/0266 13-FEBR-24
PHRAKHANONG DISTRICT, BANGKOK 10260 Digital Multimeter 33461A MY53220076  EEL.BP 29/0266 13-FEB-24
THATEAND. Digital Multimeter 34461A MY60024273  EEL.BP 31/0266 14-FEB-24
Location : X Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Ambient Temperature : (23.0 £3) °c Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Pressure : (1013 £3 ) IcPa Measuring Amplifier NA-42KAI 34560495 AA-3002-23  14-FEB-24
Relative Humidity : ( 500 £20 ) %
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Received Date : 21 DECEMBER 2023 3. This certificate is traceable (o the international system of unit maintained at :
Calibration Date : 18-19 JANUARY 2024 3.1 National Institute of Metrology (Thailand),
Date of Issue : 2 JANUARY 202} 3.2 Thailand Institute of Scientific and Technological Research (TISTR),
Calibrated by : Nathakorn Pisutpaisan

Approved by :

(  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.

lenasmURY wrad M
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Cert. No. :
Job No. :
Pages s
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.3 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 03 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For = 10 kHz to 20 kHz 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25
12. High level stability 0.1 0.1

Cert. No. : ACL24064
Job No. : VC67AC0034
Pages  : 40l8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 94.0 0.0 +0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.0

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

Frequency Measured value
Weighting (dB)
A - weight 10.4
C - weight 15.5
Flat 23.6

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)
CHx) Flat Gosight | Awsicht AgNTaE
Limits
§25 0.7 0.7 0.7 + 1.0
1000 0.6 0.6 0.6 +0.7
8000 0.7 0.8 0.8 +1.8,~25

on 4
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4. Eleetrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz

Cert. No. : ACL24064
Job No. : VOATACO034
Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight ACCi:?pl.anDe
Limits
63 0.1 0.0 0.0 +].0
125 0.0 0.0 0.1 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.1 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 1.0
4000 0.0 0.0 0.0 +1.0
BODO 0.0 0.1 0.1 +1.5,-2.5
16000 0.0 -1.2 -1.2 +2.5,-16.0
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 | 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 +0.1

tanMm
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7. Level linearity on the reference level range

Cert. No. : ACL24064
Job No. : VC6TAC0034

Pages : 6of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB ) (dB)
137.0 137.0 0.0 +).8
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +0.8
134.0 134.0 0.0 +0.8
133.0 133.0 0.0 +0.8
132.0 132.0 0.0 +0.8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 +0.8
124.0 1240 0.0 +0.8
119.0 119.0 0.0 +).8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 +0.8
104.0 104.0 0.0 +0.8
99.0 99.0 0.0 0.8
94.0 94.0 0.0 +0.8
§9.0 89.1 0.1 0.8
84.0 84.0 0.0 0.8
79.0 79.0 0.0 0.8
74.0 T4.1 0.1 0.8
69.0 69.1 0.1 +0.8
64.0 64.0 0.0 0.8
59.0 59.1 0.1 0.8
54.0 54.0 0.0 +0.8
49.0 49.1 0.1 +0.8
44.0 44.0 0.0 +0.8
39.0 38.0 0.0 +0.8
34.0 34.1 0.1 0.8
30.0 30.0 0.0 +0.8
20.0 29.1 0.1 +0.8
28.0 28.1 0.1 +0.8
27.0 27.0 0.0 +0.8
26.0 26.0 0.0 +0.8
25.0 25.1 0.1 0.8
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8. Level linearity including the level range control

Cert. No, : ACL24064
Job No. : VC6TAC0034
Pages : 7 of8

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB ) (dB)
Auto 94.0 94.0 0.0 +0.8
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 1.0 ;-3.0
Fast 2 & 117.0 117.0 0.0 185 -1.5
200 800 134.0 134.1 0.1 +0.5
o 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 +0.5
0.25 1 99.0 98.9 -0.1 1.0 ;-3.0
SEL 2 8 108.0 108.0 0.0 1.0 -1.5
200 800 128.0 128.0 0.0 +).5
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 +2.0
One 136.4 136.1 -0.3 +2.0
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 +1.0
Positive half cycle 135.4 135.2 0.2 +1,0
Negative half cycle 135.4 1352 -02 +1.0
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11. Overload indication

Cert. No. : ACL24064
Job No. : VC6TAC0034
Pages : Bof8

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half eycle (dB) (dB)
89.7 89.5 -0.2 %1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial al final Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 136.9 1369 0.0 +0.1

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

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

End of Calibration Certificate
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Cert. No. : ACL24065
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-62 / Microphone UC-59L / Preamplitier NH-26
Serial No.: 00881367 /01639 (01457
ID No.: UAE.EFM.027/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.
Location : 5
Ambient Temperature : (23.0 £3) °C
Pressure : (1013 £3 ) kPa
Relative Humidity : ( 50,0 £20 ) Y%

Received Date : 21 DECEMBER 2023
Calibration Date : 18-19 JANUARY 2024
Date of Issue : 22 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

Approved by :

( Thanakul Petchurai )

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

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

9NAITAIVAU
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CALIBRATION 0394
Cert. No. : ACL24065
Job No. : VC6TAC0034
Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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 :
1. Reference Standard Instruments @

Instrument Model Serial No, Cert, No, Due Date
Waveform Generator 332104 MY48017076 EF-0009-23 D7-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 MYS53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Altenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42K AL 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).




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

461-451/1 Sirintharn Road, Bangbumr, Bangplud, Bongkaok, 10700 Thailand

SITHIPORN)

associates

Tel +86 2433 B33 Email : calibration@sithiphorn.com ::E—:ﬂ;:lé;;:ﬁ
Cert. No. : ACL24065
Job No. : VC6TAC0034
Pages : 30f8
Summa urement Result ;
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.3 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
RO00 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
1 1. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-4511 Sirinthern Road, Bangbumiry, Bangplud, Bangkok, 10700 Thailand

SITHIPORN)

associates

Tel. +66 2433 B33 Email - calibration@sithiphorncam osfinicieiond
Cert. No. : ACL24065
JobNo. : VC6TACO034
Pages 5 40f8
It of calibration :
1. Absolute sensitivity
Reference Measured Agceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB ) (dB) (dB)
93.9 (93.98) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

(dB)

Measured Value

19.0

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

Frequency Measured value
Weighting (dB)
A - weight 13.0
C - weight 18.0
Flat 253

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) . . Acceptance
Flat C-weight A-weight e
Limits
125 0.0 0.1 0.1 + 1.0
1000 0.1 0.1 0.1 +0.7
8000 1.2 1.3 1.3 +1.5,~-25

wni Ay




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN,)
451461/l Sirinthom Road, Bongbumru, Bangplud, Bangkok, 10700 Thalland dssociates
Tal +66 2433 8331 Email: calibration@sithiphorn.com 2:5:;1;?:;:;:
Cert. No. : ACL24065
Job No. : VC67AC0034
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network resg with relative to 1 kHz.
Frequency Deviation from various lrequency weighting response curve (dB)
(Hz) o i Acceptance
Flat C-weight A-weight 3
Limits
63 0.0 -0.1 -0.1 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
BODO 0.0 0.0 0.0 + 15,25
16000 0.0 -1.2 =1 +2.5,-16.0
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 40,2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | 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

[ Y

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirintharn Road, Bangbumn, Bangplud, Bangkok, 10700 Thailand

Tel +86 2433 B33) Erndil : calibration@sithiphorn.com

SITHIPORN
associates
NSC-TISI-TIS 17025
CALIBRATION 0394

7. Level linearity on the reference level range

Cert. No. : ACL24065
Job No. : VC67AC0034
Pages : 6ol

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB ) (dB) (dB ) (dB )
137.0 137.1 0.1 +0.8
136.0 136.1 0.1 +0.8
135.0 135.1 0.1 0.8
134.0 134.1 0.1 +0.8
133.0 1331 0.1 +(0.8
132.0 132.1 0.1 .8
131.0 131.0 0.0 +0.8
129.0 1291 0.1 +0.8
124.0 124.0 0.0 0.8
119.0 119.1 0.1 +H).8
114.0 114.1 0.1 +0.8
109.0 109.1 0.1 +0.8
104.0 104.1 0.1 +).8
99.0 99.1 0.1 +0.8
94.0 94.0 0.0 0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 0.8
79.0 79.0 0.0 .8
74.0 74.0 0.0 +(.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 0.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 0.8
30.0 299 -0.1 +0.8
29.0 28.9 -0.1 +0.8
28.0 28.0 0.0 +0.8
27.0 26.9 0.1 +0.8
26,0 259 -0.1 +H).8
25.0 24.9 -0.1

(O e




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

AB1-461/1 Sirinthorn Road, Bangbumry, Bangpiud, Bangkok, 10700 Thalland
Tel +66 2433 8331 Ermail : calibration@sithiphorn.com

SITHIPORN
associates

NSC-TISETIS 17025
CALIBRATION 0384

8. Level linearity including the level range control

Cert. No. : ACL24065
Job Ne. : VC6TAC0034
Pages : 7of8

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB )
Auto 94.0 94.0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
023 | 108.0 107.9 -0.1 1.05-3.0
Fast 2 8 117.0 117.0 0.0 1.0:-1.5
200 800 134.0 134.0 0.0 0.5
Stow 2 8 108.0 108.0 0.0 1.0 :-3.0
200 800 127.6 127.6 0.0 +0.5
0.25 1 99.0 98.9 -0.1 1.0 ;-3.0
SEL 2 8 108.0 108.0 0.0 1.0;-1.5
200 800 128.0 128.0 0.0 +0.5
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Lirnits
test signal (dB) (dB) (dB ) (dB )
Continuous 133.0 133.0 0.0 +2.0
One 136.4 1353 -1.1 +£2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Lirnits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 +1.0
Positive half cycle 1354 135.1 -0.3 +1.0
Negative half cycle 1354 135.1 -0.3 +1.0

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bangbuming, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 833 Email ; calibration@sithipharncom

SITHIPORN
assocliates
NSC-TISI-TIS 17025
CALIBRATION 0384

11. Overload indication

Cert. No. : ACL24065
Job No. : VC6TACDO34
Pages : Sof8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB ) (dB)
89.4 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 +0.1

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

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

End of Calibration Certificate
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Certificate No.:
Client name:

Foundation for Industrial Oevelopment MNafiona! Food nstiute
Food Indusira Laboratory Senvice Cenfer

NSC-TISI-TIS 17025
CALIBRATION D081

Calibration Certificate

2401718-001-01

UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
F 10260
Page 1 of §
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2401718
Operation No.: 2401718-001
Date of Receipt: 27 February 2024
Date of Calibration: 11 March 2024
Calibrated by Mr.Manas Somsak Approved by

Date of Issue:

Specialist { Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory

12 March 2024 for the Technical M Team

The are fora

P ility of approxi 95%.

This Cerificate 1s issued in accordance with the conditions of EECI’BD'TB[ICH granted by the Thai Lsboratory Accreditation Scheme which has assessed

the measurement capability of the laboralory and ils o i national

and to the unlis of measurement realized at the

corresponding national standards laboratory. This cerificate may noi be reproduced other than in full oxoept with the prior written approval of the

Mational Feod Insiiute

F-C5-009 Revision: 01 Date: 20-04-65
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Foundation for Industna Developrmeant Mational Food Insiure Tl NSE-TISI-TIS 17025
Food Indusmal Laborarory Service Cerser CALIBRATION D081
Calibration Report
Certificate No.: 2401718-001-01
Equipment: pH Meter Resolution:  0.01 pH Tmy
Manufacturer: METTLER TOLEDD Maodel: SavenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE WAT.010/2553
Date of Calibration: 11 March 2024 Page 2 of5
Location: Chemical Calibration Laboratory, Natonal Food Instilute
Environment Condition: Ambient Temperature: | 234 = 15 T = Relative Humidity: | 51 3 } %
Condition of Equipment: Good Condifsn
Condition of this Results of Calibration
1.Calibration Method W-CIC-002 : in house method based on direct by using wvoltage and
cerified reference material {CRM)
2. Rel ds { Certified Ref Material
Instruments Sarial [1D No, Manufacturer sriificaty No, 120l 8
#.1 DG vohage Calibrator 2708007 Fluka 23E2003 14 June 2024
2.2 Digital Tharmomaeter 2709007 Fluke CO GEOSTO-01 30 October 2024
23 Tharmo-Hygro Meter MFLBTH 014/23 tasto CC 860353-01 3 April 2024
ifi Il eri; Lot No. Manufacturer Ref W Expire Date
2.4 pH bufler 4.008 [Primary pH buffer Sclution) BapE4z CPAghem PHZ16.LS 13 Aprd 2025
2.5 pH butter 6865 {Primary pH buffer Scaution) BEEBAI CPAchem PHZ1TLS 13 April 2025
2.6 pH buffer 10.07 (Primary pH buffer Solution) BEggA4 CPAchem PH2I0.LS 13 April 2024
2.7 pH bufter 7.00 {Standard pH bufler Salution} Ccostoo HACH LANGE GmbH S11M004 16 October 2025
3. This. is o The System of Unit (S Unit)
3.1 Instruments Mo 2.1 throwugh NSC-TISI-TIS 17025 L ¥ A ditsan of 1 Mo 0008
3.2 Inglruments No 22 and 23 through NSC-TISI-TIS 17025 L ¥ of Cali No. 0061
3.3 Carified Refarenca Matenal Mo 2.4 to 26 traceable to Primary mgasurameant method- Harmed osll usmg calibrated
. &nd nano Solution
preparation and 00!'1!‘!&0 by CPAchem Lid is i‘CU&ﬂllf‘d IS0 17034
and ISONEC 17025
3.4 Certfied Referance Material Mg 2.7 traceable to

Braunschweig, Garmany)
4. This cerilicate was cerlified only for the instrument we calibrated.

5. This resull of calibration was found accuraie as shown on date and place of calibration only

PTB Certificate Nr. PTB- F'HOA—EG&I.‘SDE;EM:’Z:% and Certificate Nr. PTB-
PHOS-555/30620/22 (PTH. P il

F-C5-012 Rewvision: D1 Date: 20-04-6%
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_Dul‘\DaIID"\ Fch Indusirial DE‘rE|D}JI"‘|E‘_F‘T MNamonal Food nstinge NSC.TISITIS 17025 R Fowundaton for iIndusmial Development Nafonal Food insttute NSE.TISI-TIS 17025
Food noustria Lasboratory Service Center CALIBRATION 0DE1 mimstry ot Inswerry  FOO INndusiria Laboratory Serics Certer CALIBRATION D061
- . . -
Calibration Report Calibration Report
Certificate No.; 2401718-001-01
Equipment: pH Metar Resolution: 0.01pH  ; 1mV Certificate No.: 2401718-001-01
Manufacturer: METTLER TOLEDD Model: SevenEasy pH Equipment: Digital Thermomeler with RTD (pH Meter)
Serial No.: 1231155210 Type: Bench top Resolution: (U5 I o Model:  SevenEasy pH
1D No_: UAE WAT.010/2553 Serial No.: 1231155210 D No.: LIAE WAT 01072553
Date of Calibration: 11 March 2024 Page Jof § Manufacturer: METTLER TOLEDO
Calibration Results: Date of Calibration: 11 March 2024 Page 4 of 5
1. Calibration of pH Meter | Manual Temperature Compensation at 25 °C )
{offset value belore adjust: -0.4 mV)
P Location: Chemical Calibration Labaratory, Mational Food Institule
Nominal OC Valtage Average 9 L ¥ G ge Factor
PH {mv ) mv pH {2m¥ ) (k) Environment Condition: Ambient Temparature 23 o % 1 e
o 414121 414 0.00 0.ss 2.00 Relative Humidity 51 % + 2 W
2 295.814 296 zon 0.58 2.00
4 177 464 178 4.00 0.58 2.00
3 58180 58 6,00 0.58 2.00
Condition of this reaults of Callbration:
Fi 0.001 o Ton 0.58 200
8 53,159 =9 500 0.58 200 1. Calibration Methad - In nouse method; W-TE-D25 by comparison with standard thermomeler
10 ATT 461 ATt 10.00 .58 2.00 - The Catibration is determined by comparing wilth a known lemperalure
12 295811 -296 12.00 0.58 2,00 from a i ther
14 -414.118 4 14.00 0.58 2,00 - The temperature scale in use at this labaratory is the Internationsl
2, Calibration of pH Meter with E d { Manual T Comp at25°C) Temperature scale of 1900 | ITS-90 ).
Equipment: pH Electrode Type: Combxned Electrode 7 Relerence Standard Instrument
Wt GHENNE THETIERTOIE0 WCdali  inCEHSoRE Instrument Modsl Serial No. Cortificate No. Due Date Through
Serial No.: 3085701 ID.No, MiA
HANDHELD THERMOMETER 1523 2118154
F of system  (Three-Point Calibration &l pH 4. 7 and 10} PEL-T Da77ES Df-Jun-24 TISTR
Piatinum Resistance Thermometer (PRT) S62TA /rr3az
] A Indicalor Readin Support Equipment | - Low T Bath (ISOCAL-B), Mode! Europa-6 Plus Basic, SIN: 341592/2
Certified Valua AR g Relative Slope (%) Uncertainty Coverage Factor
@25 *C (pH) PH my (£pH ) (k)
4.008 4.01 188 - 0007 200 3. This certficate is traceable to International Sysiem of Units (51 Units).
7.001 00 13 a8.8 0.00BE 2.00 4. This carlificate was carlified only for the instrument we calibrated.
10.010 a1 -160 97.2 0.0085 2.00 5. This resull of calibration was found accurate as shown on date and place of calibration only,
8.865 7 1 . 74 2.00
oas i 2 4% 0 6. Condition of Calibrated item : Good
7. Result of Calibration : El Without adjustment l:l After adjustment
F-C5-012 Revision: 01 Date: 20-04-65
F-C5-012 Rewvision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2401718-001-01

Equipment: Digital Thermomeler with RTD (pH Meter)
Resolution: 01 g Modal:
Serial No. 1231185210 ID No.:

Manufacturer:  METTLER TOLEDD

Date of Calibration: 11 March 2024

SavanEasy pH

UAE WAT 010/2553

NSC-TISI-TIS 17026
CALIBRATION 0061

Page S of 5

Calibration point: 15.0, 25.0 and 350 °C

Calibration result:

- The probe was immersed in bquid bath er dry bain lo @ minimum depth of

- Descrption of probe, model A SN
Dirmension of probe - Diameter £l mm... Lengih

Sheath material : Siainless Sieel

100 mm.

(TN

120 mm,,

UUC* Reading  (°C) Tm:i’::: o Correction Value |°C) U"‘:T::}t"
151 14.998 01 0.099
261 24,998 01 0.099
351 34,997 01 0038

Note

- WS : Unit Under Calibration

The report uncertainty of measurement was based on ul

approximately 95 %.

weemeer BN - —

factor k= 2, prowiding s level of confidance of

F-CS5-012 Revision: 01 Dale: 20-04-65
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Fourdation for Industrsl Developmenr Manonal Food Institute
Food Industrial Laboratary Service Center

Calibration Certificate

Certificate No.:
Client name:

2302181-001-01

UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.

NSC-TISI-TIS 170:
CALIBRATION D061

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakt Bangkok 10260
Pagelof$
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAE.WAS.003/2553
Order No.: 2302181
Operation No.: 2302181-001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
Calibrated by Mr.Pheraphat Tuanjit Approved by

Scientist { Mr.Nuttapol Niyomchart )
Speclalist, Division of Calibration Laboratory

Date of Issue: 24 March 2023

for the T Team
The ias ara for a b of 95%.
Thiz Cerlficate Is issued in d with the i of dif granted by the Thai Laboratory Accreditation Scheme which has assessed
the ility of the and its lity to national and to the unlts of measurement reslized at the
natlonal I y. This may net be reproduced ether than in fdll except with the prior written approval of the

Hational Food Institute,

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2302181-001-01
Equipment: pH Matar Resolution: 0D01pH | 1mV
Manufacturer: METTLER TOLEDD Modal: SavenEasy pH
Serlal No.: 1230525212 Type: Bench top
1D Nev.: UAEWAS. DOR/2553
Date of Calibration: 24 March 2023 Page 2 of
Location: Chemical Calibration Laboratory, National Food Institute
Envirenment Condition: Ambient Temporature: | 234 ¢ 15 ) C Relative Humidity: [ 52 +3 ) %

Condition of Equipmant: Good Condition

Condition of this Results of Calibration

1. Calibration Method I house method © W-CC-002 based on direct measurement by using standard voitage calibrator and

certified reforence material (CRM)

2R ] ! Certified Material
Instruments Serlal /1D No. Manufacturar Cenificate No. Due Date
2.1 DC Veolage Calibrator 2708007 Fluke: 2ZE1958 17 June 2023
2.2 Digital Thermometer 2709007 Fluke CC-850557-01 30 October 2023
2.3 Thermo-Hygro Meter NFILBTHOOAMT PONPE TE B50555-01 21 September 2023
Certified Reference Material Lot. No. Manufacturer RefN Expira Datg
2.4 pH buffar 4.008 {Primary pH buffer Solution) 873808 CPAchem PH21ELS 16 February 2025
2.5 pH buffer 6.865 (Primary pH buffer Salution) 573803 CPAchem PH217.LS 18 February 2025
2.6 pH buffer 10.01 {Primary pH buffer Solution) BT3611 CPAchem PH2Z20.L5 16 February 2024
2.7 pH buffer 7.00 (Standard pH buffer Solution) 873812 CPAchem PH107.LS 16 Fabruary 2024
3. This ification is to The | Systam af Unil {31 Unit)
3.1 Instruments No.2.1 through MNSC-TISI-TIS 17025 Laboratory A of Calibration Ne. 0008
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Lat ¥ ion of Calibration Mo, 0061
3.3 Instruments No.2.3 through NSC-TISITIS 17028 L W of G Mo 0081
3.4 Cerified Reference Materal No. 2.4 to 26 1o Primary method- Hamad call using callbrated
ang The olution
preparation and certified by CPAchem Lid is accredited to 150 17034
and ISQNEC 17025
3.5 Cerlified Reference Material No.2.7 Traceable o BiM RefN HI-13 LotN 25.05.2022; BIM RefN HI-16 LotN 02.08,2022;

BIM RefN Hi-13 LotN 25.05.2022; BIM RefN HI-16 LotN 02.06.2022, the
Standard Soluticn preparstion and certified by CPAcham Lid =
accradited to IS0 17034 and ISQIEC 17025

4, This cedificale was certified anly for the instrument we calibrated,

5. This result of callbration was found 2ccurate as shown on date and place of calibration ony.

F-C5-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION 0081

Certificate No.: 2302181-001-01
Equipment: oH Mater Resolution:  0.01 pH 1my
Manufacturer: METTLER TOLEDO Maodel: SevenEasy pH
Serial No.: 1230525212 Type: Bench fop
1D No.: UAE WAS.003/2563
Date of Calibration: 24 March 2023 Page 3 of 5
Calibration Results:
1. Calibration of pH Meter | Manual Temperalure Compensation at 25 °C )
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
BH (mv) mv eH (xmV ) (k)
o 414,120 414 0.00 o.58 2na
2 285614 206 2,00 0.58 200
4 177484 178 4.00 o058 2.00
& 50.160 =8 800 n.s8 2.00
T 0.000 o T.00 n.58 2.00
8 -59.158 -5a B.00 0.s8 200
10 =177.460 =177 10.00 0.58 2.00
12 -295.811 -296 12.00 n.58 2.00
14 414117 -414 14,00 n.58 2,00
2. Calibration of pH Meter with El de (Manual T e at2s°c)
Equipment: pH Electrode Typa: Combined Electrode
Manufacturer: METTLER TOLEDO Maodel: Inlsb Solids
SBarial No.: 1156883 I0.Na. NiA
Parformance of Elactrode systam (Three-FPaint Calibration at pH 4, pH 7 and pH 10}
Ay Indicator Readi
Value WEERR. it hacing Relative Slope (%) Uncertainty Coverage Factor
(@25 °C (pH) pH my (2pH) (k)
4.008 am 1ar - 0.0071 2,00
6.865 686 2z o7.86 0.0075 2.00
10.010 10.01 =180 o766 0.0086 2,00
6.085 8.09 14 - 0.0093 2,00

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2302181-001-01

NSC-TISI-TIS 17025
CALIBRATION D061

Equipment: Digital Thermometer with RTD {pH Meter)
Resolution: 0.1 °¢c Model;  SevenEasy pH
Serial No.: 1230525212 ID No.: UAE.WAS,003/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 250 w T 9%
Relative Humidity 55 % = 5 %
Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
= The Calibration s determined by comparing with a known temperature
from a standard resistance thermometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).
2. Reference Standard Instrument :
Instrument Madel Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 AB599Y NATIONAL
Platinum Resistance Thermometer (PRT) 385 509201 TRONURAL | Hrbeedl | i
Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2
3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration anly.
6. Condition of Calibrated iterm :  Good
7. Result of Calibration : without adjustment || After adjustment
w

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution; 0.1 e Model: SevenEasy pH
Serial No.: 1230525212 ID No.: UAE.WAS.003/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 Page 5of 5
Calibration point: 15.0, 25.0 and 30.0 °c

Calibration result:
- The probe was immersed in liquid bath or dry bath to 2 minimum depth of 120 mm.
- Description of probe, model ©  N/A S/N: MN/A

Dimension of probe : Diameter 3 mm., Length 120 mm.,
Sheath material :  N/A
uUucC* Reading Standard Correction Value Uncertainty
(°c) Temperature (°C) (°c) £ (°C)
15.2 14.999 - 0.2 0.12
25.2 24.999 -032 0.12
30.2 29.999 -0.2 012

Note
- UUC* : Unit Under Calibration

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

providing a level of confidence of approximately 55 %.

i T i

F-C5-012 Revision: 01 Date: 20-04-65




Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Electrode Serial No.
Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

(Mr. Atachai Ngamchanat)
Person in charge

&= DKSH

Certificate of Calibration

CONDUCTIVITY METER Certificate No.:  C24230059

Lab 956 Issued Date: 16 March 2023

16300356 Job No.: KSPR2304472

S| Analytics Page: 1of 2

16070067 Model : LF413T Brand : S| Analytics
In Condition

United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumyvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Temperature 23 *C & 2 c
Humidity 50 %RH + 15 %RH

Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Mr.Atachai Ngamchanat
16 March 2023
In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5391-14

This certificate is traceable to the Sl Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 838312, 838313, 838316

(Mr. Nitinun Srihawan)
Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Uinits (SI). It provi o to
or national o other naticnal standard laboratories.
The measursment uncertainty stated is the expanded which is from the ity multiplied by the ge factor (k=2) o
provida a bevel of of app Iy 95%. It is ined in with the Guide to Exp 1of U in h (GUM).

Thase results may be affected by p
not be reproduced except in full without approval of DKSH Technology Limited.

from i

The results relate only to the items tested, calibrated or sampied. The repon shall

1w Aoy inATuTal dia

DKSH Technology Limited

::: WAL »-x :g;.g 1

Phone: +65 2638 7000 Emai: info Webaite: dicsh lﬂﬂﬂ"l‘ﬂuﬂ'n]ﬂu

Delivering Growth — in Asia and Beyond.

CAL-FM-C24-09: 12 Sep 2022

Certificate No.: C24230058 Page: 2of2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( + )
Conductivity Solution Reading (k)
25.000 pS/cm 245 puS/cm 0.500 uSiem 2.00 0.21 puSiem
1413.0 wSfem 1403 nSlem 10.0 uSlem 2.00 9.0 pSiem
111.3 mSfecm 108.5 mSicm 2.80 mSicm 2.00 0.67 mS/em
After Adjustment; at 1413 uSicm
Standard Unit Under Calibration Coverage Factor -
Correction Uncertainty ( )
Conductivity Solution Reading (k)
25.000 uSlem 248 uS/iem 0.200 uSlem 2.00 0.21 wSicm
1413.0 uSlem 1413 uSicm 0.0 uSicm 2.00 9.0 pS/em
111.3 mSlem 108.8 mSicm 2.50 mS/cm 2.00 0.67 mSfem
The End of Certificate
witin Mmooy maTuTall $fin
DKSH Technology Limited
2533 n\nﬂm’ﬂ AU s Tuug Mdme:ﬂm :g;ﬁ 1
253 Road,
S R e i - Lanaqs'lunququ

Delivering Growth - in Asia and Beyond.

CAL-FM-C24-09: 12 Sep 2022




&% DKSH

lnsrvdaudn niniaviaduanaau

inafilueu: KSPR2304472

wilsmSasfla: CONDUCTIVITY METER 7u: Lab 955 wunuiamaias; 16300356
As19d0y (Su) ns19EaY (F9)
16 Mar 2023 swwnnsada 16 Mar 2023 WUEUUR
ndt | ling Und | ladnd
General
= 0 1 ATENysnUATD = [m)
= O 2. mrwdse ( Tedldinoge, nmulu-uanefas) = O
") O 3. @y fia - e wlae (On-Off Swicth) = o
= o 4. iuna (Keypad) = m|
= ) 5.  wuaa (Display, Screen Contrast) = ]
Spectrophotometer
O 0 6.  usedulvivh (Battery Backup) >= 2.5 VDC O O
O O 7 AnpuiBianareaaiu (Wavelength Control) m] O
O O 8.  Armuw1IAfu (Wavelength Check) O O
| | 9 umssrinflauss (UV < 3,000 hour) (] 0o
| | 10.  wmasiuflausi (Visible < 5,000 hour) ' 0
O O 11.  s@me¥auaiudiaatie (Carousel Module) O O
pH Meter and Conductivity Meter
= 0 12.  BiATnin ( Electrode and Connection Cable ) = (|
(| 0 13.  ssevdsazauu Electrode (Level KCI ) O O
O O 14.  shilafiudlanu Electrode (Dust Protection Hood) ] O
O O 15. wdubifinTvse (Stand) O O
Turbidimetsr
o O 16.  mAmeuiidnga (No Sample) O o
D 0 17.  ssfunsdoseveniud (>= 2.5 Taiu 3.0) | &5
Automatic titrator
= O 18.  dnw Piston Burettes ] O
O m| 19.  Function Rinsing and Dosing m| O
O (| 20.  sawvesiuosuasglnsallsznou O O
@oual ¢ Electrode Sngaivaiils 25.1°C Tau Control Waterbath i 25.0 £0.1°C
Mr.Atachai Ngamchanat
A S LTl Service Engineer
3555 Skt Roac. Bangebak. Evrakheners Serghok 10260 '
e . wnaslunIupy

Delivering Growth - in Asia and Beyond.

CAL-FM-R31-03: 20 Jul 2022

&% DKSH

Certificate of Calibration

NSC-TISITIS 17025
Callbratina D087

Equipment: CONDUCTIVITY METER Certificate No.: C24240057
Model: Lab 955 Issued Date; 11 March 2024
Serial No. (or 1D.): 168300356 Job No.: WO-00020309
Manufacturer: S| Analytic Page: 1of 2
Electrode Serial No. 16070067 Model : LF413T Brand : Sl Analytic
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

2 °C
15 FRH

I+

Environment Condition: Temperature 23 °C

Humidity 50 %RH

H+

Calibration Place: Environment Laboratory, DKSH Technology Limited.

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Pongpisut Suebchantha

Calibration Date: 11 March 2024

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

Traceability: This certificate is traceable to the S| Units maintained by CRM of NIST(SRM)
through CPA chem Co., Ltd. {ISQ/IEC 17034) Certificate No, 960753, 890521,
890593

(Mr.Pongpisut Suebchantha) (Mr.Nitinun Srihawan)

Perscn in charge Authorized signatory

This certificate is msued the units of measurement according to the Intemational Systam of Units (S1). It provides traceability of measurement to international o
national standard or othar gnized national t i

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard w ¥ i by the factor (k=2} 1o
provide a level of conflidence of approximalely 85%. 1 is determined in accordance with the Guide to Expression of Uncerainty in Measuremant {GLIM)

Thase results may be affected by deviations from specilied conditions, The results retate only to the items tested, calibrated or sampled. The report shall not be
reproduced exceot in full without aporova! of DKSH Tachnoloay Limited.

utEn Rveainy A TuTal diffn

DKSH Technology Limited

2533 pundyudn ueraeen tens: Tele nanamuns 102680
2533 Sukhumvil Road, Bangohak, Phrakhanong, Bangkok 10260

Phone! +66 2638 7000  Email: info.calibration@dksh.com  Wabsite: waw.dksh com/seientific-thailand tnmsiu'ﬂqu “

Delivering Growth - in Asia and Beyond. CAL-FM-C28-09: 12 Sep 2022




Calibration Results:

Before Adjustment

Certificate No.: C24240057

&= DKSH

Page: 20of 2

Standard

Unit Under Calibration

Coverage Factor

Caorrection Uncertainty ( )
Conductivity Solution Reading (k)
25.000 nSicm 26.7 puSiem -1.700 uSfom 2.00 0.21 pSicm
14130 pSlem 1428 uSfcm -15.0 pSfem 2.00 9.0 uStem
111.3 mSicm 108.4 mSicm 29 mS/cm 2.00 0.67 mSicm
After Adjustment ; at 1413 HSiem
Standard Unit Under Calibration ) Coverage Factor )
Correction Uncertainty { )
Conductivity Solution Reading (k)
25,000 nSiem 259 wSicm -0.900 uSicm 2.00 a.21 uSfcm
1413.0 pSlem 1413 pSiem 0.0 uSfcm 2.00 9.0 wSicm
111.3 mSicm 107.5 mSicm 38 mSicm 2.00 0.67 mSicm

uEn Ao wATuTal diie
DKSH Technology Limitad

The End of Certificate

2533 nuUATUIN BT tErs T NTERRIMTLES 10260

. Bangkok 10260

2533 Road, A
Phone: +56 2638 TO00  Email: info calibration@@dksh com  Websfle: www dkeh.comisciantific-thailand

Delivering Growth - in

Asla and Beyond.
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NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakk g, Bangkok 10260
Page 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.: 2302827-001
Date of Receipt: 10 May 2023
Date of Calibration: 10 may 2023
Calibrated by  mMr.Manas somsak Approved by
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 18 May 2023 Responsible for the Technical Management Team

The uncertainties are for a c

fidence probability of app ly 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the |aboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standards laboratory. This certificate may

not be reproduced other than In

full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Foundancn for Industial Develspment© Mational Food Instiute R Nl e Faundarian for Indusinal Development National Food nstie KARAY N TG iE Traes
Food Indusmial Laboratary Senvice Certer CALIBRATION 03&1 Food Industial Lahoratory Service Center CALIBRATION D081
= - - =
Calibration Report Calibration Report
Certificate No.: 2302827-001-01 Certificate No.: 2302827-001-01
Equipment: Electronic Balance Manufacturer; METTLER TOLEDOD Equipment: Electronic Balance Manufacturer; METTLER TOLEDO
Model: XSR204 Resolution: 0.0001 g Model: XSR204 Resolution: 0.0001 g
Serial No.: C117635043 ID No.: UAE.WAS.012/2564 Serial No.: C117635043 ID No.t UAE WAS.012/2564
Capacity: 220 g Capacity: 220 g
Date of Calibration: 10 May 2023 Page 2of 4 Date of Calibration: 10 May 2023 Page 30f4
Environment Condition: ambient Temperature 214 + 02 °C  Relative Humidity: 43.4 = 09 % Calibration Results: (Continued)
Place of Calibration: Balance room {Water Analysis Unit), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Calibration Range: 0- 200g
Condllon;of Equipmemnt s Cortian Calibration Adjustment: Internal Callbration
Condition of This Results of Calibration:
3. Departure from Nominal Value:
1, Calibration Method: NFI Method W-MA-001 In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Ref St fard Model Serial N Calibrated B Certifi N Due Da Nominal Value Standard Value Average Reading Correction uncertainty Coverage Factor
Stendard Weight Class 2 imgto 200y  BS05567572 Tcs M23040535 8 April 2024 L (g - (g ) (£ g ) k
Instrument Model  Serial No.  Calibrated By Certificate No.  Due Date — LLE fAr foed SELLE 2ot
Therma-Hygro Meter 608-H1 NFLETH 018/23 Quality Reborn QR23-0489 21 February 2024 0.01 0.01000 0.0100 0.0000 0.000085 2.00
3. This certification is traceable to 51 UNIT 0.02 0.02001 0.0200 0.0000 0.000085 200
4, This certificate was certified only for the Instrumeant we callbrated, 0.05 0.05000 0.0500 0.0000 0.000085 2,00
5. This result of calibration was found accurate as shown on date and place of calibration enly. 0.1 0.10001 0.1000 0.0000 0.000085 2.00
Calibration Resulits; 0.2 0.20001 0.2000 0.0000 0.000085 200
1. Repeatability of Reading: 0.5 0.50002 0.5000 0.0000 0.000085 200
Nominal Value [ g ) Standard Deviation of Reading {g) L B L0900 30009 LAl 21
100 0.000032 2 2.00002 2.0000 0.0000 0.000086 200
200 0.000032 E] 300003 3.0000 0.0000 0.000087 2.00
5 5.00002 5.0000 0.0000 0.000087 2.00
2. Off-Center Eorort 10 10.00001 10.0000 0.0000 0.000088 200
A mass of 100 g was placed and moved to varlous position on pan, 30 20.00003 20,0000 0.0000 0:000082 200
The balance reading obtained is given in the table.
- 30 30.00004 30.0000 0.0000 0.000098 2,00
€} [©) 40 40.00007 40.0000 0.0000 0.00011 2.00
@' 45 45.00009 45.0001 0.0000 0.00013 2,00
1 2 3 4 H 6 | (Maximum Difference)
¢ g )¢9 JJt g )¢ g 3fC 9 3t g ) S
100.0002 | 100.0002 | 100.0002 | 100.0002 | 100.0003 | 100.0002 0.0001 /
F-CS-012 Revision: 01 Date: 20-04-65
F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for indussrial Oeveloprment Mational Food Institute
Food industial Laboratony Service Center

Calibration Report

Certificate No.: 2302827-001-01
Equipment: Electronic Balance
Model: XSR204 Resolution:  0.0001 g

Manufacturer: METTLER TOLEDO

Serial No.: C117635043 ID No.: UAEWAS.012/2564

Capacity: 220 g

NSC-TISI-TIS 17025
CALIBRATION D061

Date of Calibration: 10 May 2023 Pagadofa
Calibration Results: (Continued)

Calibration Range: 0-200g
Calibration ﬂgjustment: Internal Calibration

3. Departure from Nominal Value:

The reperted uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage factor &,
providing a level of confidence of approximately 95 %,

Nominal Value Standard Value Average Reading Corraction Uncertainty Coverage Factor
(g ) ( o) { 9 ) ( g ) (£ g ) £
50 50.00003 50.0000 0.0000 0.00011 2.00
55 55.00005 55.0000 0.0000 0.00012 .00
60 50.00004 60.0000 0.0000 0.00012 2.00
65 65.00005 65.0000 0.0000 0.00013 2.00
70 70.00006 70.0001 -0.0001 0.00013 2.00
75 75.00008 75.0002 -0.0001 0.00013 2.00
B0 BO.00D0OF 80.0002 -0.0001 0.00014 2.00
85 B5.00008 B5.0002 -0.0001 0.00014 200
an 90.00010 50.0002 -0.0001 000015 2.00
100 100.00006 100.0002 -0.0001 0.00016 2,00
120 120.0000% 120.0002 -D.0001 0.00018 2.00
150 150.0000% 150.0002 -0.0001 0.00021 2.00
200 200.00016 200.0003 -0.0001 0.00028 200

F-CS-012 Revision: 01 Date: 20-04-65

DQE Services Co..Lud.

DQE Services 32Soi Ladpro-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 =
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@ gmail.com &r;;z"r;;;—;
CERTIFICATE OF CALIBRATION
Certificate No.: SP23-021 Page 1of5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Agilent Technologies

Model : Cary 60

Serial No.: MY 15410009

1D No. : N/A

Received Date : 20 May 2023

Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument :  Good

Calibrated by :

{ Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )

Technical Manager Quality Manager

The ealibration: result s applied only 1o the sbave calibrated item and was found accurate a= shown on date and place of calibration only,

The pahility of the v and its biliry o ized national ! and to the unit of measurement realized at the corresponding

national dards Izb ry. This i may not be ref other than in full except with the prior weitten approval of the IDQE Services Co., Ltd.

FM-T08-02 RO1 1/11/2021

enaslamugy




DOE Services Co.,Ltd.

DQE SEWiCES 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com

REPORT OF CALIBRATION

Certificate No. :  SP23-021 Page 2 of 5
Environment Condition: Ambient Temperature 25 + 5 e
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-0)]1 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 om.

Scan Speed of UUC : 60 nm/min

Scan Interval of UUC :  0.15 nm.

Resolution of UUC: Photometric  0.0001 Abs.

Wavelength 0.1 nm.

FM-TOE-0Z RO1 171142021

ensslamuny

DOE Services Co.,Lid.
DQE Services 2o Ladpmo-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 -4
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com sscmuns itezs
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5787 0.5742 0.0045 0.0031 2.00
= 1.0490 1.0423 0.0067 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
440 0.5607 0.5577 0.0030 0.0034 2.00
1.0247 1.0234 0.0013 0.0035 2.00
2.1229 2.1171 0.0058 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
s 0.5236 0.5184 0.0052 0.0029 2.00
0.9634 0.9607 0.0027 0.0029 2.00
1.9763 1.9715 0.0048 0.0081 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
g 0.5191 0.5159 0.0032 0.0031 2.00
1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 (LODET 2.00
0.0000 0.0000 0.0000 0.0028 2.00
450 0.5523 0.5501 0.0022 0.0030 2.00
1.0809 1.0808 0.0001 0.0030 2.00
2.0391 2.0336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2.00
635 0.5601 0.5585 L0016 0.0031 2.00
1.0512 1.0485 0.0027 0.0030 2.00
1.9294 1.9317 -0.0023 0.0083 2.00
FM-708-02 RO 1/11/2021
v
enEslunugu




DQE Services Co. Lid.

DQE i 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 B\ 4
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NacTsia 1720
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4 of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} (Abs) (Abs) (Abs) (Abs) 3
0.0000 0.0000 0.0000 0.0050 2.00
a0 0.7478 0.7436 0.0042 0.0058 2.00
0.0000 0.0000 0.0000 0.0050 2.00
7 0.8686 0.8648 0.0038 0.0064 2.00
0.0000 0.0000 0.0000 0.0050 2.00
1 0.2912 0.2908 0.0004 0.0052 2.00
0.0000 0.0000 0.0000 0.0050 2.00
0 0.6448 0.6398 0.0050 0.0058 2.00

FM-T08-02 ROT 171172021

ensslamuny

DOQE Services Co.,Ltd.
DQE Boriices 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprac, Ladprao, Bangkok 10230 :
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com ringilbibiod
REPORT OF CALIBRATION
Certificate No, : 5P23-021 Page 5of5
Wavelength Accuracy :
CRMzs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) .} {nm.) (nm.) k

241.72 242.0 -0.28 0.1%8 2.00

279.45 279.5 -0.05 0.18 2.00

287.81 287.5 0.31 0.18 2.00

334.06 3335 0.56 0.18 2.00

360,93 360.3 0.63 0.18 2.00

418.59 418.0 0.59 0.18 2.00

445.94 4453 0.64 0.18 2.00

453.66 453.0 0.66 0.18 2.00

460,02 459.6 0.42 0.18 2.00

536.59 536.4 0.19 0.18 2.00

637.98 638.3 -0.32 0.18 2.00

431.38 431.0 0.38 0.18 2.00

472.50 472.5 0.00 0.18 2.00

513.47 5135 -0.03 0.18 2.00

528.88 529.0 -0.12 0.18 2.00

573.17 573.0 0.17 0.18 2.00

585.35 585.0 0.35 0.20 2.00

684.40 684.5 -0.10 0.18 2.00

740.72 741.0 -0.28 0.20 2.00

748.55 7485 0.05 0.18 2,00

807.03 807.0 0.03 0.18 2.00

§79.28 879.5 022 0.18 2.00

Remark : - ULC = Unit Under Calinration

- NfA = Not Avainble

- The result expanded uncertainty of measurement U fs stated as the standand i of

liplied by the coverage factor &,

which for n normal distribution

P i0 0 coverage ity of approximately 95%

- * Indicates non TISI accredited

- End of Certificate -

FM-708-02 RO1 1711/2021
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DQE Services Co.,Lid.

DQE

Se WiCE S 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email ; dgeservicesinfof@gmail.com

WEC.TISLTIS 17024
CALIBRATION

CERTIFICATE OF CALIBRATION

Certificate No. : SP24-018

Customer : United Analyst and Engineering Consultant Co..Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of ealibration : Laboratory 315

Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60

Serial No. : MY 15410009

ID No. : UAE.WAT.020/2558
Received Date : 7 May 2024

Calibration Date : 7 May 2024

Issne Date : 9 May 2024

Condition Instrument : Good

Calibrated by :

{ Mr.Tanawut Rittidach )
Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

Technical Manager

Page lof5

( Ms. Chonthicha Sangngern )

The measurement capability of the laboratory and its bility 10 fzed marional and to the unit of realized at the national
standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.
1
N TLUAIUAL:

DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfol@gmail.com

REPORT OF CALIBRATION

Certificate No.: SP24-018 Page 2 of 5
Environment Condition : Ambient Temperature 25 +35 o
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 60 nm/min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1 nm.

ionanslnauR




DQE Services Co.,Ltd.
DQE Services 32 SviLadprao-Wanghin 55, Ladprao-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfof@gmail.com e st
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values TUC Reading Correction Uncertainty Coverage factor
(nm.) {Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5780 0.5747 0.0033 0.0031 2.00
e 1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
40 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
-y 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
Hel 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
= 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
. 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

lenaazieINAY

DQE

Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo(@gmail.com

2/ N
WEC.TISI-TIE 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
= 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
= 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
e 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
29 0.6430 0.6402 0.0028 0.0055 2.00

ionanslunae




DQE Services Co.,Ltd,
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 ) -
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com HSCTaL T 7038
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (nm.) (nm.) (nm.) k
241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 3339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2.00
445,94 445.6 0.34 0.18 2.00
453.66 453.3 0.36 0.18 2.00
460.02 459.8 022 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 638.7 -0.72 0.18 2.00
431.38 430.8 0.58 0.18 2.00
472.50 472.4 0.10 0.18 2.00
513.47 513.7 -0.23 0.18 2.00
528.88 5291 0.22 0.18 200
573.17 5735 -0.33 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 T41.4 -0.68 0.20 2.00
748.55 749.1 -0.55 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.3 -0.02 0.18 2.00
Remark : - UUC = Unit Under Calinration
- M/A = Not Avaiable
= The result expanded inty of U is stated as the standard inty of iplied by the ige factor & ,
which for a normal distribution ponds o a ility of approxi v 95%
- * Indicates non TISE accredited
1
- End of Certificate - laﬂﬂ'a;lﬂﬂay}mlll

DQE Services Co.,Lid.

DQE ' 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 A
*= Services P e
Phone : +66 (002 538 2054, Email : dgeservicesinfo@gmail.com NSTTELTA 17025

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-008 Page 1 of 5
Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 315

Equipment : UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No.: UAE.WAS.006/2552

Received Date : 16 January 2024

Calibration Date : 16 January 2024

Issue Date : 19 January 2024

Condition Instrument : Good

Calibrated by :

( Mr.Tangwut Rittidach ) ( Ms. Chonthicha Sangngem )
Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

e urihe ¥ and Iy wr g notiveal s o thre unit o moasurament realised o the somreoponding

P

national standards laboratory. This certificate may not be reproduced other than in full excepe with the prior written approval of e DQE Services Co,, Lud.
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DQE Services Co.,Lid.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfofgmail.com

REPORT OF CALIBRATION

Certificate No.: SP24-008 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 e

Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 4.0 nm.

Scan Speed of UUC: 200 nm/min

Secan Interval of UUC : 0.1  nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 =nm.

enaslunIunN
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DQE Services Co.,Lud.
DQE Services 120t Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprae, Ladprao, Bangkak 10230 .
Phone : +66 ()2 538 2054, Email : dgeservicesinfoi@gmail.com NscpmLT 170
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) {Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.575 0.0030 0.0031 2.00
= 1.0484 1.046 0.0024 0.0029 2.00
2.1876 2.186 0.0016 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 2.00
b 1.0239 1.024 -0.0001 0.0035 2.00
21230 2.121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5230 0.520 0.0030 0.0030 2.00
- 0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5181 0.516 0.0021 0.0031 2.00
3461 1.0002 0.999 0.0012 0.0033 2.00
1.9973 1.994 0.0033 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
e 1.0803 1.080 0.0003 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
= 1.0518 1.051 0.0008 0.0030 2.00
1.9274 1.923 0.0044 0.0Q?‘Q v ! 2.00
teNMITHMIVAN
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DQE Services Co.,Ltd.
= 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao. Bangkok 10230
PAE seorvices
Phone @ +66 (012 538 2054, Email : dgeservicesinfol@gmail.com NOCMILT TN
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4of 5
Photometriec Accuracy :
Wavelength CRMs Values UUC Reading Correction Unecertainty Coverage factor
{(nm.) (Abs) (Abs) (Abs) (Abs) k
558 0.0000 0.000 0.0000 0.0050 2.00
0.7469 0.748 -0.0011 0.0057 2.00
_— 0.0000 0.000 0.0000 0.0050 2.00
0.8674 0.865 0.0024 0.0059 2.00
13 0.0000 0.000 0.0000 0.0050 2.00
0.2919 0.293 -0.0011 0.0051 2.00
. 0.0000 0.000 0.0000 0.0050 2.00
0.6430 0.641 0.0020 0.0055 2.00
enaslunIunN

FM-T0R-02 ROT 1/11/2021

DQE Services Co.,bLtd.
DQE Savilicoes 32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 ;
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com camna e
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.54 241.1 0.44 0.18 2.00

27940 2789 0.50 0.18 2.00

288.70 288.0 0.70 0.18 2.00

33422 3338 0.42 0.18 2.00

361.26 360.8 0.46 0.18 2.00

418.48 418.2 0.28 0.18 2.00

446.70 446.0 0.70 018 2.00

453.20 453.1 0.10 0.18 2.00

460.06 459.6 0.46 0.18 2.00

536.90 536.4 0.50 0.18 2.00

637.94 637.6 0.34 0.18 2.00

440.74 440.1 0.64 0.18 2.00

472.22 472.0 0.22 0.18 2.00

513.70 513.5 0.20 0.18 2.00

528.72 528.2 0.52 0.18 2.00

574.60 574.3 0.30 .18 2.00

5B5.48 585.0 048 0.20 2.00

684.63 684.2 0.43 0.18 2.00

740.27 740.0 0.27 0.20 2.00

748.28 T47.8 0.48 018 2.00

807.16 BU6.B 036 018 2.00

879.70 879.2 0.50 0.18 2.00

Remark : - UUC = Unit Under Calinmtion
= N/A = Not Avaiable

- The result expanded inty of U is stated as the standard uneertainty of measurement mulliplied by the coverage factor & .

which for a normal distribution corresy 0 3 covernge

ility of approximately 95%

- * lndicates pon TIST accredited

enaslumuny
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- End of Certificate -
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Perkintimer’
For the Better

PinAAcle 900F
Preventive Maintenance Report

UNITED ANALYST AND ENGINEERING

Company Name:
Instrument Location: BANGCHAK, PRAKHANONG
BANGKOK, 10260

Instrument Serial No.: PFBS20031902

Date: 26-Jun-2023

ngslum

PinAAcle 900F Preventive Maintenance (PM)

Company Name: UNITED ANALYST AND ENGINEERING
Address = BANGCHAK, PRAKHANONG, BANGKOK, 10260
(Instrument Location):
Serial Number: PFBS20031902 PM Number: 2/2
Customer Name K_SATIDA Telephone 095-558-0049
(if applicable): Number:
Customer Support K. DUANG Service Order WO0-02273773
| Engineer Name: Number:
Next PM Due
Date PM Performed: Jun 26, 2023 . Dec 30, 2023
(DD-MMM-YYYY) Date:
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370145 Rev.9 A January 2018 PerkinElmer’

Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

IPinAAcle 900F Preventive Maintenance Report (PM) Page 1 of 7 I
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Component List

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number (if A -
Description antit:
applicable) il Quantity
B0501696 Fan Filters N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number Expired D
) ) Description li Batch/Lot # xpired Date
(if applicable) o Quality Y (MM/YY)
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024

Additional Reagents and Standards Requi

red for PM (Customer Support Solution)

[T Nl..lmber (K Description Quantity Batch/Lot # Cxpaticn
applicable) Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
IPinAAcle 900F Preventive Maintenance Report (PM) Page 2 of 7 I
]
nmslumugy

Additional Tools Required for PM

(I:fa :::Ilil::lee r) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO-252
N1013002 1.0A Neutral density filter 1 MGO0-358
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190

|PinaAcie 900F Preventive Maintenance Report (PM)

Page 3 of 7 I
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Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:
¥ Review the instrument performance with the customer and document any recent
problems.

4l Inspect the customer log book and make any appropriate PM entries.
¥ perform general inspection of system for cleanliness.

N

. PCInstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

4l Inspect and clean all fans and filters. Replace filters if necessary
Inspect all gas lines for leaks and/or wear. Replace if needed.

Clean exterior of the instrument.

] Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

ﬁ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥1 Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

4] Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

»

. Electrical:

4l Inspect PC boards. Clean if necessary.
Carefully check all internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)
Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
4l Inspect and clean the sample compartment windows, if needed.
Inspect optics. Clean or replace if necessary,
6. Gasses:

v Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
Verify that the acetylene filter and air filter element is dry. Replace if necessary.

I PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 I

enaslumugy

7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C;H, Flame correctly shuts down Active Passed
Drain Sensor Air/C;H; Flame correctly shuts down Active Passed

Nebulizer Sensor Air/C,H; Flame correctly shuts down Active Passed

C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed

Air Pressure Sensor Air/C;H; Flame correctly shuts down Active Passed

Burner Head Sensor Choosmg Nitrous .0><|de as the oxidant Active Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

n . Certificate Value N

Parameter Specification at 553.6 nm (Abs.) Test Results Pass/Fail
1.0 AND Filter +5% from Cert. 0.9798 0.9890 Passed
0.2 AND Filter + 5% from Cert. 0.2042 0.1975 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail
Standard Deviation <0.010 0.0009 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation <0.001 0.0002 Passed

I PinAAcle 900F Preventive Maintenance Report (PM)

Page 5 of 7 I
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8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results Pass/Fail

Standard Deviation =00 -0.0062 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation =002 0.0002 Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low
wavelength.

Parameter Specification Results Pass/Fail

Standard Deviation =0 0.0014 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) > 0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3467 Passed

10. Review:
¥ Review with the customer PM work performed.
ﬁ Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.

I PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 I
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Additional Comments

Additional Comments Regarding the PM

Review

been completed.

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have

This PinAAcle 900F Passes ¥ Fails 1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

Authorized Customer Representative:

Date:
26-Jun-2023
(DD-MMM-YYYY)

Date:
26-Jun-2023
(DD-MMM-YYYY)

I PinAAcle 900F Preventive Maintenance Report (PM)

Page 7 of 7 I
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FRVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 5’{, T

CORPORATE 5 /""/r’?‘\\\“"\c
5344 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 bl NSC-TISLTISI 7025
TEL. 0-2717-3000-29 FAX. (L2719-9%484 CALIBRATION 0008

Cert.No.: 23MM112

Page.: 10of3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettier Toledo
Model : XSR205
Serial No. : C0o09071872
ID No. : UAE WAO,012/2563
Submitted by : United Analyst and Engineering Consulant Co,,Ltd.

3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room

Received order : 26 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15 "C 10 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Man Pattanapongpaiboon

Approved by :

D g f
() Pornthippa Tameyakul
() Malee Butkruea
(,7) Suwit Imjai
Issue Date : 2 May 2023

The Uncertainties are for a confidence probability of approximately 95%

I'his certificate muy not be reprsduced other thitn in full. except with the prior writlen

Approval of the head of Corpornte Services 3@ Equipment Calibration and Testing Services

renanslarunu
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Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-04590C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OBG1 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024

2. This certificate is valid only ta the item calibrated on date and place of calibration.

3. This result of calibration was made on requested at the point specified by customer,

4. This certificate is not certified for any commercial transaction,

5. This certification is traceable to the International System of Unit,

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to &1 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (£mg) (k)
B0 £80.00005 -0.00005 0.15 2.00
200 199.9999 +0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000007
200 0.00000

onanslusonias:




Equipment :

Condition As-Received :
Reference :

Result of calibration

Electronic Balance
Used ltem
2304-04590C-1

Cert.No.: 23MM112
Page: 3 of 3
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Foundstion for Indusinal Development MNational Food Instiute
Food Indusiia Laboratory Service Certer

Calibration Certificate

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.

Certificate No.:
Client name:

2402283-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

The weighing machine reading error obtained is given in the table

Front
Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g} (g) (g) (g) (g) (g)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Caorrection Uncertainty Factor
(g) (g) (g) {tmg) (k)
Unload 0.00000 0.00000 0.014 2.13
0.05 0.05001 -0.00001 0.015 2.09
0.1 0.10001 -0.00001 0.015 2.09
1 1.00001 -0.00001 0.018 2.04
5 5.00003 -0.00003 0.026 2.00
20 20.00008 -0.00006 0.045 2.00
50 50.00006 -0.00006 0.080 2.00
80 80.00004 -0.00004 0.15 2.00
100 100.0000 0.0000 0.16 2.00
150 150.0000 0.0000 0.29 2.00
200 200.0000 0.0000 0.29 2.00

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-

wonanslaer
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Address: 3 Soi Ud k 41, Sukt it Road,
Bangchack, Prakhanong, Bangkok 10260

Page 10f 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: €009071872

ID No.: UAE.WAOD.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by MrJerawut Prapawuttipong Approved hy

Scientist { Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approxi ly 95%

This Certificate is lssued in accordance with the conditions of accreditation granted by the Thai Laboratory Accraditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards |aboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-C5-005 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development MNational Foad Instrure bt NECCTIS 18 17025
Food Industrial Laborarory Senice Center CALIBRATION D081

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR2050U Resolution:  0.00001 g / 0.0001 g
Serial No.; COOSD71872 1D No.: LUAE WAD.012/2563

Capacity: 220 g

Date of Calibration: 2 april 2024 Page 2 of 4
Environment Condition: ambient Temperature: 245 + 0.5 °C Relative Humidity: 475 + 2.5 %

Place of Calibration: Laboratery, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,

Condition of Equipment: Good Candition

Condition of Results of i ion:

1. Calibration Method: NFI Method W-MA-DD1L In-House Method based on UKAS Lab 14 : 201%
2. Reference Standards:

Reference Standard Model Serial No, Calibrated By Certificate No. Due Date

Srandard Weight Class E2 1mag to 2000 B505567572 TCS M23040535 8 April 2024
Instrument Model Serial No.  Calibrated By Certificate No.  Due Date
Therma-Hyaro Meter BOB-H1 NFI.BTH 016/23 Quiality Reborn QR24-0343 S February 2025

3. This certification is traceabie to S1 UNTT

4. This certificate was certified only for the instrument we calibrated,

5. This result of calloration was found accurate as shown on date and place of calibration only.
Calibration Results:

1. Rej ty of Reading
Nominal Value (g } Standard Deviation of Reading {ag)
40 0.0000052
B0 0.00D0063
1o 0000048
200 0.000053
2. Off-Center Error:
A mass af 100 g was placed and moved to various position on par.

Thie balance reading obtaired is given in the table.

@ O
T © !
1 2 3 4 5 & (Maximum Difference )
¢ g )€ o 314 g >IC @ YL ¢ FIC g ) (< B
100.0002 | 100.0001 | 100.0002 | 99.9999 | 100.0001 | 100.0001 0.0003

F-CS-012 Revision: 01 Date: 20-04-65
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Foundation for Indusirial Development MNational Foad Insmirure il NEeTIBiia 11025
Food industial Laboratory Senice Center CALIBRATION 0061
- -
Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model:  XSR2050U Resolution:  0.00001 g / 0.0001 g
Serial No.: CDOS071872 10 No.: LAE WAD.012/2563

Capacity: 220 g
Date of Calibration: 2 April 2024 Page 3 of 4

Calibration Results: (Continued)
Calibration Range: 0-80g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

MNomingl Value Standard Value Average Reading Carrection Uncertainty Coverage Factor
{ 9 ) [ E L 9 ) - {* g } L

Unload 0.000000 0.00000 0.00000 0.0000088 2.00
0.001 0.001003 0.00101 -0.00001 0.000008 1 2.00
0.005 0.005003 0.00499 0.00001 0.0000094 200
0.01 0.010003 0.01000 0.00000 0.0000091 200
0.05 0.045996 005000 0.00000 0.0000098 2.00
0.1 0.100011 0.10000 0.00001 0.000011 2.00
05 0.500016 0.50001 €.00001 0.000014 2.00

1 1.000003 1.00002 +0.00002 0.000016 2.00

2 2.000023 2.00001 0.00001 0.000017 2.00

5 5.000017 5.00002 0.00000 0.000020 2.00

10 10.000009 10.00000 000001 0.000026 2.00

20 20.000031 20.00002 000001 0.000037 200

30 30.000040 30.00003 0.00001L 0.000052 2.00

50 50.000028 S50.00004 -0.00001 0.000068 2.00

80 50.000068 £0.00005 0.00002 0.00011 2.00

F-C5-012 Revision: 01 Date; 20-04-65
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Certificate No.:

Foundation for Industrial Development National Food instute
Food Industral Laboratary Service Certer
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Calibration Report

2402283-001-01

NSC-TISI-TIS 17026
CALIBRATION 0061

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: ¥SR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 1D No.: UAEWAD.012/2563
Capacity: 220 g
Date of Calibration: 2 April 2024 Page 4 of 4
Calibration Results:  (Continued)
librati nge: B1-200g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
2 ) - [ I (g ) {+ g ) L3
a0 90.00010 90.0000 0.0001 0.00015 2.00
100 100.0:0006 100.0000 0.0001 0.00015 2.00
110 110.00007 110.0001 0.0000 0.00017 2.00
120 12000009 120.0000 0.0001 0.00018 2.00
130 13000010 130.0000 0.0001 0.00019 200
140 140.00014 140.0000 0.0001 0.00020 2.00
150 150.0000% 150.0001 00000 0.00020 2.00
160 160.00010 160.0001 0.0000 0.00022 2.00
170 170.00012 170.0001 00000 0.00023 2.00
200 200.00016 200.0000 0.0002 0.00028 2.00

The reparted uncertainty of measurement was based an a standard uncertainty multiplied by a coverage factor & |, pro
level of confidence of approximatedy 95 %

T e —

F-C5-012 Revision: 01 Date: 20-04-65
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T A
96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110 AR
Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS 17025
CALIBRATION D109
Date of Issue Jul 21, 2023 Cert No. 2372801
Site Calibration Order No. 23070363

Customer

Place of Calibration

Description

Model

Serial No.

ID.No.

Date of Receipt
Date of Calibration
Environment

Temperature

Relative Humidity

Calibration Method

United Analyst and Engineering Consultant Co., Ltd. (UAE)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260

1350, 1352 Sutthissrmwinitchal Rd, Dindaeng, Bangkok 10400. (Calibration Room)

Owven

UF55

B222 2772

Jul 19, 2023

Jul 19, 2023

(Min) 247 "C (Max) 253 ‘C
(Min) 473 %RH  (Max) 588 %RH

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

The temperature scale in use al this laboratory Is the International Temperaiure Scale of 1990

Standard

1) Data Acquisition with Sensor Model 349724 S/N. MYS59003190, Certificate No. QR23-1303, Calibrated by
Quality Rebom Co., Ltd., ONAC Calibration No. 0292. Due Date May 15, 2024,

This certificate is traceable to S| unit.

Page 1 of 4

This cerificate iz issued in accordance with the conditions of Thermology Laboratory. The traceability to recognised national standerd and the

unit of

t realisad at

national Ishoratory_ This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.
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Thermology Co., Ltd.

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110
Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co
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F% Thermology Co., Ltd. i

96/177-96/178 Moo 6. T. La-harn, A, Bangbuathong, Nonthaburi 11110
Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co
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NEC-TISI-TIS17025
CALIBRATION (09

CALIBRATION OFOD

CALIBRATION CERTIFICATE

Date of Issue
Site Calibration

Jul 21, 2023 Cert No. 23/2801
Order No. 23070363

Results (without adjustment)

Om #0

ale] v
7
c
“:‘a b L
w
Position of reference th were placed

F
o
&

1). Dimension (W x L x H) is 40 x 33 x 40 cm.

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

3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temparature pattern or homogeneity within the chamber under steady state conditions. The
reference sensor should preferably be localed at the geometric center of the chamber.

Page 2 of 4

BN Lt

CALIBRATION CERTIFICATE

Date of Issue Jul 21, 2023 Cert No. 23/2801
Site Calibration Order No. 23070363
Results (without adjustment)
uuc uuc Reference Stability Uniformity Uncertainty
Satting Reading Thermometer
(°C) ("C) (°C) r(*C) ('c) {"C)
Position 1 |  104.044
Position 2 104.082
Position 3 104312
Position 4 104.311
104.0 104.0 Paosition 5 104 406 0.091 0.971 038
Fosition & 104 074
Position 7 103.562
:i Position 8 103.937
| Position 9 104.438
uuc uuc Reference Stability Uniformity Uncertainty
Setling Feading Thermometer
(°C) (°C) {’C) +{"C) (°C) x(cy |
Position 1 179.769 [
Position 2 179.627
Position 3 180133
Position 4 180.181
180.0 180.0 Position § 180,495 0123 1.253 044
Position 6 179.843
Position 7 179.688
Position 8 179.229
Position 9 180.440 |
Page 3 of 4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
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CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES

"f “:'? THAILAKD
96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110 %\
Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co MSC-TISI-TIS1 7025
CALIBRATION D109
Date of Issue Jul 21, 2023 Cert No. 23/2801
Site Calibration Order No. 23070363

The stability and uniformity was taken into tin the uncertainty stated.

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

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of cor of appr ly 95%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

L e
3 &7
APPROVED SIGNATORY : % s

[ 1 MR.PRAJUCKPETCH THONGSOOKCHOTE
[ 1 MR.DAMRONG MULSING
[ ] MR.JATURAPAT THONGSOOKCHOTE

Fage 4 of 4
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5334 PATTANAKARN ROAD 501 |8, SUANLUANG. §
TEL. 0-271 7-3000-28  FAX._ (-2

Certificate of

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 :

ANG BANGROK 10250

NEC-TIS-TISITORS
CALIBRATION 0008

Cert. No.: 23TM249
Page: 1of 3

Calibration

BOD Incubator

Arco

UC4-1320
13URC45013201
UAE.WAD.015/2561

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

15 February 2023
15 February 2023
(26+10)°C
(50+30)9

Preecha Hiahib

Yol -

Approved Signatory

24 February 2023

The Uncertainties are for a confidence pl'r}hnbilit)' of appl'nximnlely 95 %

ithier
I:E

This cer v nat be reproduce

Approval of 1 Jf Corpornt

tham in full. excepr with ihe prior writen

quipment Culibration and Testing 5
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Equipment : BOD Incubator Cert. No.: 23TM248
Condition As-Received : Usead Item Page: 20of 3
Reference : 2302-02970C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on |TS-20.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349724 MY57013711 22LMB3 02 Jul 2023

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
Fresh air setting : Not Available Environment during calibration
- | Beginning Finished
1, 29 31
2 4
REL. Humid. ( % ) 63 67
H - AC Supply ( Vol ) 220 220
g
H ?H}Z
3 E $ Position : Rt St
u i ID No.:
: B JHe P 1 22-18RTD-2/1
~aT 2 18RTD-2/2
w 3 18RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 18RTD-2/4
as= 10 em D= 0.62 i 5 18RTD-2/5
b= 10 em W= 12 m 6 1BRTD-2/6
c= 10 em H= 1.2 m 7 18RTD-2/7
Capacity = 0.89 m? 8 18RTD-2/8
9 (ref.) 18RTD-2/8

Equipment : BOD Incubator Cert. No.: 23TM249

Condition As-Received : Used ltem Page: 30of 3

Reference : 2302-02970C-1

Result of Calibration :- { *) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uuct uuc* Temperature Temperature Overall Ungartainiy| Coverage
Paint Setting | Reading stability uniformity Variation Factor
(°c) (°c) (°Cc) (x°C) (*C) (c) (£°C) k
20.0 20.0 19.3 0.32 0.57 1.0 0.60 2

Calibration Measured Temperature ( °C )
Point Position
{°C} 1 2 3 4 5 6 7 8 9 (ref.)
200 20.088 19.916 20.388 19.976 19.973 19.838 19.837 18.821 19.948

I.i]ﬂ?l’l‘i‘h.iﬂ'JUﬂ

e A4 ANCAT

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,
UucC* : Unit Under Calibration

MNote @ 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 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION ANI
334/4 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BAD

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :
) Pornthippa Tameyakul

(
{ Unnopphol Harachai
{ ) Suwit Imjai

Issue Date :

SERVICES
TKOK 10250

g NEC-TIBLTISTT02S
TEL, 0-2717-30-20  FAX. 0-2719-0484 CALIBRATION 0008

Cert. No.: 24TM303
Page: 10of 3

BOD Incubator

Arco

UC4-1320

13URC45013201

UAE WAD.015/2561

United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,
Bangkok 10260

Lab Floor 2

10 February 2024
10 February 2024
(26+10)°C
(50 & 30 ) %

Tawatchai Pama

Approvea signartory

18 February 2024

The Uncertainties are for a confidence probability of approximately 95%

This centificate may not be nepro

Approval of the head of Corporate

other than in full, e

3 - Egquipment Ci

th the pricr w

ion and Testir
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Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used ltem Page: 3of 3
Reference : 2402-02340C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available
Calibration| uuc* uuct Temperature Temperature QOverall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
('c) (cy | (cy (£°C) ('c) (c) k
20.0 20.1 19.8 0.37 0.72 1.4 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
{°c) 1 2 3 4 5 | 6 [ 7 [ 8 TJoweny| (xc)
200 | 19.873 | 19.803 | 20.322 | 19.690 | 19.615 | 19.585 | 19.612 | 19.558 | 10.645 0.58

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 muitiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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H“H’H”H“ H k N N P\ Hanna Instruments (Thailand) Ltd.

instruments 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Sams k,

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198
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ACCREDITED

U
CALRRATION LABORATORY

AC-3061

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubator
Used ltem
2402-02340C-1

Cert. No.: 24TM303
Page: 20of 3

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable
1) Data Acquisition MYE3003411 23LM208 TPA
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 )

Due Date

27 Dec 2024

Equipment :

Meter Maodel :

Tube Heater :
Temperature Range :
Ambient Temperature :
Manufacturer :
Condition As-Received :

Customer name :

Received date :
Calibrate date :

Issue date :
Calibrated Location :

Calibration Procedure :

Certificate No. : HIT-2318-0547

Page:1of 2
CERTIFICATE OF CALIBRATION
COD Test Tube Heater
HIZ39800-02 Serial No. : 1147807
25 Vial Capacity Accuracy : +276

-10 °C 10 160 °C Temperature of Reaction : 150°C

(25+2)% Relative Humidity : (50115 )% RH
Hanna Instruments Made in : Romania
Used Product Reference : RE230642

United Analyst and Engineering Consultant Co., Ltd.

81 Sei Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260

21 April 2023

28 April 2023

2 May 2023

Hanna Instruments (Thailand) Ltd.

This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference material

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available Environment during calibration
Beginning Finished
Temp. ( °C } 28 31
REL.Humid. { % ) 70 65
2 < AC Supply { Valt ) 233 234
? &
¢l§ i Position : ngf'::d
H & ' HZ —
s i 3 1 20RTD-211
i Z 2 20RTD-2/2
= 'sz"';gm;L“ A =] 3 20RTD-2/3
= 4 | 20RTD2i4
W 5 20RTD-2/5
6 '20RTD-2/6_|
I 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 20RTD-2/8 |
TR i S 9 (ref) 20RTD-2/9
b= 10 em w = 1.2 m
c= 10 em H= 12 m
Capacity = 0.89 m?
tondn

IZ(M r. Pichit Petthong

Calibrated by : [0 Mr, Jakkapob Pentisan Approved by : Mr, Anan Suwanchaisakul

O Mr, Channarong Soinak Authorized Signatory

HANNN

Instruments

(Thaiiand} Limiled

This certificate was certified only for the instrument we calibrated.

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

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

approval of the head of Hanna Instrument (Thailand ).
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JIRANNA

instruments Centificate No. : HIT-2318-0547
Page:2of 2
Condition of this calibration result
Reference Standard Instruments:
Instruments Muodel Serial No. Certificate No. Traceable

Data Acquisition
34970A MY 44065265 WEK2207-065-1 WK Electric Co., Ltd.

Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | ¢bUncertainty | ¢hTolerance of | Acceptance

(Vial) (°c) °c) °c) UucC (°c) Criteria

25 Vial 150.0 150.1 0.60 2 Pass

Figure: Shows the location of the temperature source.

(IA) (2A) (3A) (4A) (5A)
149.32°C | 150.07°C 150.50°C 149.79°C | 150.07°C

(18 (28) (38) (4B) (5m)
149.68°C 149.85°C 150.84°C 150.52°C | 149.60°C
(e (20) GO @o | 6o
149.99°C 150.71°C 151.35°C I 151.05°C 150.46°C

(1D} 2Dy {3D) (4D) (5D)
150.00°C | 150.50°C 150.08°C 149.90°C | 149.85°C

(1E) {2E) (3E) (4E} (5)
149.44°C | 150.06°C 150.56°C 150.11°C | 149.51°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

More than the Tolerance value of ULUC, therefore concluded that pass.

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

k=2, providing a level of confidence of approximately 95%.

** End of certificate **
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Certificate No. : HIT-2417-0568

Page:1of 2

CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No. : 1147807
Tube Heater : 25 Vial Capacity Resolution : 0.1°C
Temperature Range : (-10 ta 160)°C Temperature of Reaction : 150°C
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference : RE240681
Ambient Temperature : (25% Z)OC Relative Humidity : {50 15)%RH
Customer name : United Analyst and Engineering Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260
Received date : 22 April 2024
Calibrate date : 23 April 2024
Issue date : 25 April 2024
Calibrated Location : Hanna Instruments (Thailand) Lid.
Calibration Procedure ; This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference standard instruments.

Calibrated by : IﬁMr_ Pichit Petthong Approved by :
0O Mr. Channarong Soinak E Anan Suwanchaisakul

Authorized Signatory

HANNRA

Instrumants
W Thasttand ) Lirmtes

a

This certificate was certified only for the instrument we calibrated.

T'his result of calibration was found accurate on date and place of calibration only.

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

approval of the head of Hanna Instrument (Thailand). !
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lnStru ments Certificate No. : HIT-2417-0568
Page : 2 of 2

Condition of this calibration result:

Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

Instruments Model Serial No. | Certificate No. Traceahle
Data Acquisition Switch Unit 34970A MY44065265 | WEK2307-164-1 WK Electric Co., Lid.
Digital Thermo-Hygrometer HT-7718D AL07155 24H41 k.
Association (Thailand-Japan).
Calibration Result:
Measurement Temperature Source Accuracy for COD Reactor.
Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) (°c) (°c) +°0)
25 Vial 150.0 149.8 0.49
Unit: °C
(1A) (24) (3A) (4A) (5A)
148.901 149.249 149.950 150.042 149.186
(1B) (2B) . (3B) 4B) (3B)

149.724 149.578 149852 150.100 150.117

(1) (20) GO | (@O (5C)
149.863 149.799 150.233 149.847 149.977

(1D} (2D) (3D} (4D} (5D)
145.550 149.666 149.958 149.744 149.819

(1E}) (ZE) (3E) (4E) (5E)
150.044 149.869 149.361 145.973 149.654

Figure: Shows the location of the temperature source.

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

providing a level of confidence of approximately 95%

** End of certificate **
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Fourdation tor Industial Development National Food Instiiute
Food Industrial Labararory Service Cerver

Verification Certificate

Certificate No.: 2304455-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4
Equipment: Digestion Unit (Heating Block)
Manufacturer: VELP SCIENTIFICA
Model: DKL20
Serial No.: 213517
ID No.: UAE.WAS.005/2555
Order No.: 2304455
Operation No.: 2304455-001
Date of Receipt: 28 August 2023
Date of Calibration: 28-29 August 2023
Calibrated by Mr.Manas Somsak Approved by S
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Lal y
Date of Issue: 1 September 2023 Responsible for the Teck M t Team

The uncertainties are for a confidence probability of approximately 95 %0.

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

F-C5-009 Revision: 01 Date: 20-04-65
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Foundation for industrial Development MNatonal Food Insture
Food Industrial Laborstory Service Cerfer

Verification Report

Certificate No.: 2304455-001-01
Equipment: Digestion Unit {(Heating Block)
Model: DKL20 Serial No.: 213517

Resolution: 1 4 % ID Ng.: UAE.WAS.005/2555
Manufacturer: VELP SCIENTIFICA

Date of Calibration: 28-29 August 2023 Page 2 of 4
Location: Dry Laboratory (312) , UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Tempersture ( 28 + 1 ) °C

Relative Humidity ( 56 +£ 3 )%

Line Voltage ( 224 £ 2 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R into its Digestion blocks and Calibration
according to  NFI Method W-TE-026 based on BS 4309 : 1968
- The temperature scale used was based on ITS - 90 .
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

GBS NSSLTEULIIYS OSIT aar IULE s
AuEUSmsauUUSiNsaEamnssUaIn IS

Foundaton for Indusmnal Development Mational Food Insfitute
Food Indusirial Laboratory Serice Cenfer

Verification Report

Certificate No.: 2304455-001-01
Equipment: Digestion Unit {Heating Block)
Model: DKL20 Serial No.: 213517

Resolution: 1 C ID Nog.: UAE.WAS.005/2555
Manufacturer: VELP SCIENTIFICA
Date of Calibration: 28-29 August 2023 Page 3 of 4

Calibration point: 380 °"c
Calibration result:
Tablel : Reporting of Temperature

Instr t Model Serial No. Certificate No. Due Date Through
Digital Thermometer 3497047 MY440455 76/MY4 1194453 MM, Technical
with Thermocouple Type R R/CHI to R/CH3 s Z-Jun-2024 | carber Laboratory

3. This certificate is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
UUC#* Description
Timeof Record 1 Hour &  Minute At 380 C

7. Result of Calibration : - Without adjustment I:l After adjustment

F-C5-012 Revislon: 01 Date: 20-04-65

UUCH* Settin uucC* Readin g Standard Uncertain
Block No. oo v | Sty GEIC) |y Sheend o poshie Ty
X 380 380 0.16 378.59 2.0
Z 380 380 0.18 378.65 2.0
3 380 380 0.18 381.62 2.0
4 380 380 0.24 380.23 2.0
L 380 380 0.26 379.86 2.0
6 380 380 0.26 380.93 2.0
7 380 380 0.25 381.11 2.0
8 380 380 0.19 382.35 2.0
9 380 380 0.26 381.55 2.0
10 380 380 0.25 3B80.20 2.0
11 380 380 0.29 382.08 2.0
12 380 380 0.19 382.26 2.0
13 380 380 0.19 382.26 2.0
14 380 380 0.21 382.15 2.0
15 380 380 0.12 382.15 2.0
16 380 380 0.20 381.91 2.0
3 g 380 380 0.15 381.09 2.0
18 380 380 0.13 381.42 2.0
19 380 380 0.13 381.77 2.0
20 380 380 0.29 382.08 2.0
Note:

-UUC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.

- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k=
providing a lavel of confidence of approximately 95 %.

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for Indusmal Development Nanonal Food Institure
Food Industial Labaratory Senvice Center

Verification Report

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES “/‘/,:\/_“‘:.:\35
53404 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLLUANG BANGKOK 10250 i
TEL, (-2717-3000-2%9  FAX.D-2719-9484

Certificate No.: 2304455-001-01
Equipment: Digestion Unit (Heating Block)
Model: DKL20 Serfal No.: 213517

Resolution: 1 b 3% 1D No.: UAE.WAS.005/2555
Manufacturer: VELP SCIENTIFICA

Date of Calibration: 28-29 August 2023 Page 4 of 4
Calibration point: 380 °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW

Cert.

NEC-TISI-TIS1T025
CALIBRATION 0008

No.: 23TM728

Page: 10of3

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 :

Malee Butkruea
() Suwit Imjai

(/ Pornthippa Tameyakul
(/)

Issue Date :

Incubator

Memmert

IPP 260

VE16.0066

UAE.MIC.032/2559

United Analyst and Engineering Consultant Co. Ltd,

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Microbiology Laboratory (302)

27 April 2023
27 - 28 April 2023
(26+10)°C
(50+30)%

Tawatchai Pama

Approvea signalory

11 May 2023

s BT

F-C5-012 Revision: 01 Date: 20-04-65

The Uncertainties are for a confidence probability of approximately 95%

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

Approvil of the head of Corporate Services 3 | Equipment Calibration und Testing Services.
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Equipment : Incubator Cert. No.: 23TM728

Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2304-04610C-6
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uuc* Temperature Temperature Overall [Coverage|
Point Setting | Reading stability uniformity Variation| Factor
(°C) () | (°C) (£°C) ("c) (*c) k
25.0 250 25.0 0.020 0.81 1.2 2
36.0 36.0 38.0 0.15 1.1 1.6 2
Ca!ibratlon Measured Ten'!p.erature {°C) Uncertalnty
Point Position
{°C) 1 2 3 4 5 6 L 8 9 (ref.) [ 2C:)
25.0 25541 | 25,354 | 25.388 | 25.278 | 24.341 | 24.349 | 24.379 | 24.455 | 24.747 0.30
36.0 35275 | 35,351 | 35.768 | 35.941 | 36.543 | 36.500 | 36.653 | 36.728 | 36.232 0.39

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 fime 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.
UuUC* : Unit Under Calibration

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

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

-o0o-
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Equipment : Incubator Cert. No.: 23TM728
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-04610C-6

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349724 MY57013711 22LmMa3 02 Jul 2023
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
Fresh air setting : Close Environment during calibration
(SRR  Beginning Finished
Temp. ( °C ) 25 22
REL.Humid. ( % ) 76 83
2 =. AC Supply ( Volt ) 231 231
=] [=]
' 8 o Position : Refote:
3 E i ID No.:
8§ i 3 1 22-18RTD-21
' 7 2 18RTD-2/2
sz"‘;gmj_l_ S / 3 18RTD-2/3
= 4 18RTD-2/4
T 5 18RTD-2/5
(] 1BRTD-2/6
7 18RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 18RTD-2/8
ol 5 ks wEx 9 (ref.) 18RTD-2/9
b= 10 cm W= 0.64 m
c= 10 cm H= 0.80 m
Capacity = 0.26 m
v
wenesluer
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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

MSC-TISITIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALISRATION 0008
Certificate of Calibration CRIt. o [BTHON

Page: 10of 3

Equipment : Incubator

Manufacturer : Memmert

Model : IPP 260

Serial No. : VE15,0187

ID No. : UAE.MIC.003/2559

Submitted by : United Analyst and Engineering Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory
Received Order : 01 April 2024

Calibration Date : 01 April 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by : Man Pattanaponapaiboon
Approved by :

Approved Signatory
{ ) Ponpan Paipim
(V') Suwit Imjai
() Kunchit Promprat

Issue Date : 7 April 2024

The Uncertainties are for a confidence probability of approximately 95%

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

enasluaIunl

Equipment : Incubator Cert. No.: 24TME48
Condition As-Received : Used ltem Page: 20of3
Reference : 2404-00030C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according to dirsct
measurement method with Data Acquisition which connected with Reslistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument.-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY48023932 23LM122 TPA 26 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 )

Resuit of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Temp. ( °C ) 24 24
{ REL.Humid. ( % ) 54 57
2 = AC Supply { Volt ) 221 223
3 -
g ety F ) Ref. Std.
. ) ci,,_;;z Position : ID Now:
8 | & 1 19-16RTD-01
i o TR 2 | 18-16RTD-02
Wf'z':)é,z).}_ S / 3 19-16RTD-03
-—= 4 | 18-16RTD-04
W 5 19-16RTD-05
5] 19-16RTD-06
£ 7 | 21-16RTD-07
Probe Installation Details : Dimension of Chamber : 4 9AGRID08
a= 5.0 om D= 0.50 o 9 (ref.) 19-16RTD-09
b= 5.0 cm W= 0.64 m
c= 5.0 cm H= 0.80 m
Capacity = 0.26 m?

enansluauny




Equipment : Incubator Cert. No.: 24TME48
Condition As-Received : Used ltem Page: 30of 3
Reference : 2404-00030C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uuc* Temperature Temp @ | Overall | Coverage
Point Setting | Reading stability uniformity Variation| Factor
(c) (ccyl () (£°C) ('c) (°C) k
35.0 35.0 35.0 0.028 0.13 0.24 2
Calibration Measured Temperature ( °C ) Unicertalnty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 34,908 | 35.004 | 34,989 | 35.099 | 35.089 | 35.095 | 34.921 | 34,936 | 35.002 0.30

Average* : The average of 20 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 cbserved 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 temparatures throughout observation.
uuc* : Unit Under Calibration

MNote : 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 25 %.

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL, 0-2717-3000-28  FAX, 0.27149.0484
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NEC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 23TM1078
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

(v ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Water Bath
Memmert

WB 14

1401.0569
UAE.MIC.0D4/2544

United Analyst and Engineering Consultant Co,,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10280

Micrebiology Laboratory

10 July 2023
10 July 2023
(26+10)°C
(50+30)%

Man Pattanapongpaiboon

Approved Signatory

20 July 2023

The Uncertainties are for a confidence probability of approximately 95%

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

Agproviil of the head of Corporale Ser

fees 3 - Equipment Calibration and Testing Services

enslunugu
A 0056395




Equipment : Water Bath Cert. No.: 23TM1078
Condition As-Recelved : Used Item Page: 2 of 3
Reference : 2307-00870C-5

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 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 MY59003411  22LM165 TPA 26 Nov 2023
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
{oCE) { %R.H, ) ( Volt )
Beginning of Calibration 25 58 223
Finished of Calibration 25 61 224
Position : Raf-St,
ID No.:
1 4804539-001
ey e 2 4804539-002
A4 el 3 4804539-003
3 4 4804539-004
5(ref.) 4804539-005
Front
1 ]
ensslumuny

a 1172089

Equipment : Water Bath Cert. No.: 23TM1078
Condition As-Received : Used ltem Page: 3 of 3
Reference : 2307-00870C-5
Result of Calibration :- (=) Without Adjustment
Function of UUC* : Temperature Source
C3|Ihl:atll‘)n uuc UUL?‘ Average* Standard Reading ( °C ) Unicertaiity
point Setting Reading Position
{°C}) (°C) ("C) 1 2 3 4 5 (ref.) (£°C)
41.5 41.5 41.5 41.438 41.407 41.413 41.331 41.448 0.16
Calibl:atiun Uniformity | Stability Coverage
point Factor
(°c) (*e) (7€) K
41.5 0.21 0.082 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 %.

-00o-
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s & Certificate of Calibration

NSC-TISI-TIS 17025
Calibratin 20E7

Equipment: Balance Certificate No.: C01234158
Model: PX623 Issued Date: 08 December 2023
Serial No. (or ID.): C236754745 (UAE.MIC.055/2565) Job No.: WO-00011251
Manufacturer: Ohaus Page: 10of 3
Condition: In condition

Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Environment Condition: Temperature 25 *C + 05°C
Humidity 54 %RH % 1.7 %RH

Calibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Calibration By: Mr. Adisai Maknoi

Calibration Date: 07 December 2023

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02222534

(Mr. Adisai Maknoi) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory
This certificate Is |ssued the units of o the System of Units (S1). It provides traceabllity of measurement to
or national or other d national o
The maasurement uncertainty stated is the expanded uncertainty which Is obtained from the i ltiplied by the factor (k=2) to
provide a level of of i 85%. Itis d in with the Guide to of L inty in (SUM),
These results may be affected by i from i i The results relate only to the items tested, calibrated or sampled, The repart shall

net be reproduced except in full without approval of DKSH Technology Limited.

v Rurinsnn mATuTall dfin

DHSH Technology Limited
2533 AP HAHUHWE v e TaLE jamaneLng 10280
2633 Road, Bangkok 10260

Phone: +66 mmui Email: info.calbrationgidksh.com  Websibe: www.dksh,com/schantific-thaiand

ensslamun

Delivering Growth - in Asia and Beyond. CAL-EM-C01-14: 12 Sep 2022

€= DKSH

Certificate No.: C01234158 Page: 2 of 3

Calibration Results:
Before Adjustment
Eccentric Ermor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
e Lol - Nominal Test Value 200 (g)

[@/@) CONIV.O0C Reference Points ()

@® QO e A B c D E
T’:‘Ej—[ ; E|:| i 0000 | -0.003 | o000 | o0.001

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001  (g)
Nominal test value (g) Standard Deviation
50 0.0008
500 0.0008
Error of indication from nominal or conventional mass value., Readability 0.001 (@)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
(g) (@ (@ (@ @ *
1 1.0000 1.000 0.000 0.0013 210
5 5.0001 5.000 0.000 0.0013 210
10 10.0001 10.001 0.001 0.0013 210
20 20.0000 20.000 0.000 0.0013 2,09
50 50.0001 50.000 0.000 0.0013 2.09
100 100.0001 100.001 0.001 0.0013 2.09
200 200.0004 200.002 0.002 0.0014 2.07
300 300.0005 300.002 0.002 0.0015 2.05
400 400.0006 400.004 0.003 0.0016 2.03
500 500.0006 500.008 0.007 0.0019 2.02
600 600.0007 600.009 0.008 0.0021 2.0
1 ooy mATuTAD $1in
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After Adjustment

Certificate No.: C01234158

Eccentric Error: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
Nominal Test Value

8L el iy

200 (g)

=)

Referance Points (g)

@@ Soa @*@ A B c D E
— :'[:l & 0.001 -0.002 -0.002 0.001
Repeatablliity: Determination of the standard deviation of weighing balance., Readability 0.001  (g)
Nominal test value (g) Standard Deviation
50 0.0008
500 0.0008
Error of indication from nominal or conventional mass value., Readability 0.001 (g)
Nominal Value | Conventional Mass Displayed Value Error of indicati Uncertainty
(9) (@) (a) @ (@) "
1 1.0000 1.000 0.000 0.0013 2,10
5 5.0001 5.000 0.000 0.0013 2.10
10 10.0001 10.000 0.000 0.0013 210
20 20.0000 20.000 0.000 0.0013 210
50 50.0001 50.000 0.000 0.0013 210
100 100,0001 100.000 0.000 0.0014 2.09
200 200.0004 200.000 0.000 0.0014 2.07
300 300.0005 300.001 0.001 0.0015 2,05
400 400.0006 400.002 0.001 0.0017 2.04
500 500.0006 500.001 0.000 0.0019 2,02
600 600.0007 600.002 0.001 0.0021 2.01
The End of Certificate
i lmmm ddin
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Refer to Certificate No.: C01234158

Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement

results of corresponding calibration certificate:

The error of indication determined during calibration are under given measurement and environmental conditions and

considering the exp

led measurement uncertainty (coverage probability 95%) within the specification. The given

measurement unceriainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,

those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decislonrule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

[zl Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and
Condition Pass or Condition Fail Specific Risk < 50% PFA.
[0 Choice C Customer defined, Customers may define arbitrary mukiple of r to have applied as guard

band (w=rU).

 PFA = Probability of False Accept

i Rumomwy tnTuTnd 47in
DKEH Technology Limited
2533 BN T MiRs 10260

2533 IRoad, F
Phane: +66 2639 T000  Emall: info Wabsite: www.diah.

Delivering Growth - in Asia and Beyond.

(Mr. Rungrod Jenkittrakulchai)
Authorized signatory
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&z DKSH

Refer to Certificate No.: C01234158 Page: 2 of 3
Statements of conformity:
Before Adjustment
Readability; 0001 g
Nominal Value Errar.af Guard band (w) | Tolerance (t)
indication Conformity
g g a g
0.000 0.0013 0.002 Pass
5 0.000 0.0013 0.010 Pass
10 0.001 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass
a0 0.000 0.0013 0.100 Pass
100 0.001 0.0013 0.200 Pass
200 0.002 0.0014 0.400 Pass
300 0.002 0.0015 0.600 Pass
400 0.003 0.0016 0.800 Pass
500 0.007 0.0019 1.000 Pass
600 0.008 0.0021 1.200 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

vihin Rinsoy mATuTad d

DESH Technology Limited

2533 MU BUANaEn tinnseTuud N 10260 '

2533 Road, Bangkok 10260
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&= DKSH

Refer to Certificate No.: C01234158 Page: 3 of 3
Statements of conformity:
After Adjustment
Readability; 0.001 g
Nominal Value ini:r:;rllﬂr:n Guard band (w) | Tolerance () ey

9 g a g

1 0.000 0.0013 0.002 Pass

5 0.000 0.0013 0.010 Pass
10 0.000 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0.100 Pass
100 0.000 0.0014 0.200 Pass
200 0.000 0.0014 0.400 Pass
300 0.001 0.0015 0.600 Pass
400 0.001 0.0017 0.800 Pass
500 0.000 0.0018 1.000 Pass
600 0.001 0.0021 1.200 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of conformity

whidn fuaadiey ponTuled dfin

DKSH Technology Limited

2533 BUHUHSIN T Ay 10260

2633 Foad, Bangkok 10260

Phone: +86 2630 7000 Email: info com  Wabsite: www.dish haitand
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Error of indication

Before Adjustment
Job Ne.WO-00011251

Readability:0.001g

15
1
=] /
" //
oM L - 0 e
- \\
0.5 \\
-1
-154 L .
1 0 100 1000
X Errorof indication = Uncert(+) = Uncert(-) Display of balance
----- Lower Acceptance limit Upper Accep limit ——— Lower Specification
= Upper Specification
After Adjust
Job No.WO-00011251
Readability:0.001g
Error of indication
154 —~ =
1
//
0-5 //
One e e —— = e T
05 e
-1
-15 = — N .
1 10 100 1000
¥ Errorof indication = Uncert (+) = Uncert(-) bisplay of balance
----- Lower Acceptance limit === == Upper Acceptance limit ——— Lower Specification
Upper Specification
]
ensslumun

&= DKSH

lunsradaudniaiasd
el lueu: WO-00011251
aiimndasiia: Balance 'i'u: PX623 wineauASaL: C236754745
n3vdaU (5u) AI9dDY (F)
07 Dec 2023 s1un1snsIarEa 07 Dec 2023 HUILLME)
und | Land Und | an
General
= O 1. dwlw/Adapter, power supply 220/110V [ O
= O 2. sonusuysalganseanfiuay (Cover) = (]
= O 3 mﬂuﬁuuwﬂﬁnﬂmwﬁuﬁﬁ ] ]
=) El 4. melSussduvosndaeios | (]
= O 5.  nsmausussusaling = (=]
& O 6. m'luﬁuumlﬂm Display ] O
] O 7. nsudnkauas Display wisanimin = O
& a 8.  wmIp9v s (Stopper) / pan support ] O
] a 9.  m®iuwes Function Intemal / External | O
= O 10.  mwdsRvadTIAisIMuLanuazun load cell = O
= O 1. d@nm=uesou o dnuidansas [ O
wmﬂmntﬁui‘m!‘ﬁauusﬂ'\ :
Mr. Adisai Maknoi
Service Engineer
i
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NSC-TISITIS 17025
Cabieative 0087
Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Condition:
Customer:
Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

(Mr. Amomthep Phumpho)
Person in charge

Autoclave Cartificate No.: C11230106
CL40L Issued Date: 11 June 2023
810010 Job No.: KSPR2308770
ALP Page: 1 of 4

In Condition

United Analyst and Engineering Consultant Company Limited.
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.

Temperature: 22 °C + 0.8°C
Humidity: 58 %RH =* 4.0 %RH
Voltage: 229 VAC % 1.3 VAC

United Analyst and Engineering Consultant Company Limited. (301 Room)
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.

Mr. Amomthep Phumpho
08 June 2023
In house method, CAL-WI-18, base on BS 2646 : Part 5

This certificate is traceable to the Sl Units maintained by National Institute
of Metrology (NIMT), Thailand through Quality reborn Co., Ltd.
Certificate No.QR23-0086

(Mr. Udon Srichana)
Authorized signatory

This certificate Is Issued the units of measurement according 1o the Intemational System of Units (S1). It pi of to
Intemational or national standard or other Q national

The measurement uncertainty stated is the expanded unceriainty which is obiained from the i by the factor (k=2) to
provide a level of of G5%. Itis in ac with the Guide to Exp of | inty in {GUM).

These results may be affectad by from : i The resulls relate only to the ltems tested, calibrated or sampled. The report shall

not be reproducad except in full withcut approval of DKSH Technology Limited.

uhin Aumiodioy eaTulad e
DKSH Technology Limited

2833 oupn WerLnEEn awseTane s 10280

2533 Sukhumvit Road, Bangchak,

Pheakhanong. Bangkok 10260
com

‘Wabaite: disti thailand

Phone: +58 2039 T000  Emai; info.

Delivering Growth - In Asia and Beyond.
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Certificate No.: 11230106 Page: 2 of 4

Position of Standard
# 1: Center of Chamber
# 2: Temperature Sensor of UUC

# 3: Exhaust port

B ia
pe—
#2 - Mens AR
Vertical Vessal Harizontal Vessel
=] ]

Standard Installation Locations
Standard Locations (#1): Geometric center of the chamber
Standard Locations (#2): Distance from temperature sensor of UUC 2 (cm.)

Standard Locations (#3): Distance from the wall 5 (cm.)

Position of Std #1 #2 #3
Channel of Logger 4 5 6

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperature: The average reading of standards at any positions or location.

Measured Stabilify: The one-half of greatest maximum difference of measured temperatures at any one probe.

i s mATu TRl din

DKSH Technoiogy Limised
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Certificate No.: C11230106 Page: 4 of 4
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 121.0 °C
Measured Correction of .
Locations Temperature uuc. LRIy
(°C) (°C) (x°C)
#1 121.34 0.34 0.35
#2 121.40 0.40 0.35
#3 121.26 0.26 0.35
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations
Desired | Setting |Indicating | Indicating #1 #2 #3 Hiestisinty
(°C) (°C) (°C) Mpa (°C) (°C) ("C) (x°C)y
121 121 121.0 0.12 121.34 121.40 121.26 0.35
Chamber Characterization
Indicating Temperature Indicating Pressure Measured Stability
(°C) Mpa (x °C)
121.0 0.12 0.07

Certificate No.: C112301086 Page: 30of 4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 115.0 °C
Measured Correction of
Uncertainty
Locations Temperature uuc.
(°C) (°C) (£°C)

#1 115.34 0.34 0.35

#2 115.43 0.43 0.35

#3 115.43 0.43 0.35
Temperature Distribution

Temperature Pressure | Measured Temperature at Spread Locations
Uncertainty
Desired | Setting |[Indicating | Indicating #1 #2 #3
(°C) °C) °C) Mpa (°C) (°C) (°C) (£ °C)y
115 116 115.0 0.08 115.34 115.43 115.43 0.35
Chamber Characterization
Indicating Temperature Indicating Pressure Measured Stability
(°C) Mpa (+°C)
115.0 0.08 0.15

Note: * Maximum uncertainty of the each position

Record every 10 seconds after reaching steady state or after one achieved complete cycle.

1N PenAws mATuTal difin

DKSH Technelogy Limited

2533 nuALHETW BArLsn twewee T frjsvanetns 10260

2533 5 Bangkok 10260

Prone: +68 26387000 Email: info com  Websita: thailand
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Note: * Maximum uncertainty of the each position

Record every 10 seconds after reaching steady state or after one achieved complete cycle.

The End of Certificate
s Redies meTulal difie
DKSH Technology Limited
2533 nuu gt weTuraen s Tuus rpaonemans 10250
25313 Road, Bangkok 10280
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