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CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.

Address : 122 Moo 2 T.Thatoom A.Srimahaphote, Prachinburi 25140.

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature (23 +£3)°C
Manufacturer : Delta OHM Relative Humidity 1 (50 +15) %
Model :HD 2010UC Ambient Pressure :(101.325+1.5) kPa
Serial No. : 11040842479

Microphone : Type UC-52 No.114674

Preamplifier : Delta Type HD2010PNE2 No.11001018

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
. Condenser Microphone Briiel&Kjar 4180 S/N 2889871.
. Decade Attenuator Ando AL-205 S/N 00464602.
. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Multimeter Fluke 8520A S/N 4985007.

2
3
4
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
6
7. Pistonphone Rion NC-72 S/N 00402446.

8

. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484.

Date of Receipt : 1 Feb. 2023
Date of Calibration : 20-21 Feb. 2023 1l /9
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9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 20-21 Feb. 2023 /9
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) Deviation |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Signal (dB) Before adjust] After adjust | value (dB) | Class 2 (+dB) (+dB) of measurement (+dB)
113.96 114.2 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 114.2 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
231 0.10 N/A

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

Frequency | Measured value Unc;;rtainty Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 19.1 0.10 N/A
C-Weight 27.3 0.10 N/A

Flat 31.1 0.10 N/A

Date of Calibration : 20-21 Feb. 2023
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3. Acoustical signal test of frequency weightings

Frequency |Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.3 0.2 0.2 1.5 0.45 0.6
1000 -0.4 -0.4 -0.4 1.0 0.45 0.6
& 000 -4.5 -3.9 -4.5 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency |Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 -0.1 -0.2 -0.4 2.0 0.20 0.6
125 0.0 -0.1 -0.1 1.5 0.20 0.6
250 0.0 -0.1 -0.1 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.0 0.0 0.1 2.0 0.20 0.6
4 000 0.0 0.1 0.1 3.0 0.20 0.6
8 000 0.0 0.1 0.1 5.0 0.20 0.7
Date of Calibration
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5. Long-term stability

MTC No. EEL. BP. 15/0266

Time Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
(dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 114.0
0.0 03 0.10 0.1
End 114.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 114.0 0.0 0.2 0.20 0.2
C-weight 114.0 0.0 0.2 0.20 0.2
Flat 114.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 114.0 0.0 0.1 0.20 0.2
Slow 114.0 0.0 0.1 0.20 0.2
Leq 114.0 0.0 0.1 0.20 0.2

Date of Calibration : 20-21 Feb. 2023
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7. Level linearity on the reference level range

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
120 120.0 0.0 1.1 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 11 0.30 0.3
i) 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 64.0 0.0 1.1 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 0.0 1.1 0.30 0.3
39 39.1 0.1 1.1 0.30 0.3
Date of Calibration  :20-21 Feb. 2023 5! 9
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8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
60-140 114.0 114.0 0.0 1.1 0.30 0.3
50-130 114.0 114.0 0.0 1.1 0.30 0.3
40-120 114.0 114.0 0.0 1.1 0.30 0.3
Date of Calibration :20-21 Feb. 2023
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

MTC No. EEL. BP. 15/0266

Range Anticipated value | Measured value | Deviated | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
60-140 65 65.2 0.2 1.1 0.30 0.3
50-130 55 55.0 0.0 1.1 0.30 0.3
40-120 45 45.0 0.0 1.1 0.30 0.3
30-110 35 351 0.1 1.1 0.30 0.3
20-100 25 239 0.9 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting | Duration, Tb (ms) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 115.9 -0.1 +1.0 0.20 0.3
Fast 2 08.8 -0.2 +1.07-%5 0.20 0.3
0.25 89.6 -0.4 +1.5;=5.0 0.20 0.3
200 109.4 -0.2 +1.0 0.20 0.3
Slow
2 89.8 -0.2 +1.0;-5.0 0.20 03
200 109.9 -0.1 +1.0 0.20 0.3
SEL 2 90.0 0.0 +140; =25 0.20 0.3
0.25 80.9 -0.1 1 S-=n.0 0.20 03

Date of Calibration

:20-21 Feb. 2023
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10. Peak C sound level

Number of cycles in Anticipated | Mecasured | Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) | valuc (dB)| class 2 (+dB) (+dB) of measurement (+dB)
Complete cycle 1354 1353 -0.1 3.0 0.20 0.35
Positive half cycle 134.4 1340 -0.4 2.0 0.20 0.35
Negative half cycle 134.4 134.0 -0.4 2.0 0.20 0.35

11. Overload indication

Measured value (dB) Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Positive one-half cycle | Negative one-half cycle | value (dB)| class 2 (+dB) (+dB) of measurement (+dB)
141.0 141.0 0.0 1.5 0.20 0.25

12. High-level stability

Time Measured Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 139.0
0.0 0.3 0.10 0.1
End 139.0

Calibrated by ; ? Approved by :
AN NG :] /] ;

(Mr. Pannasit Phasingsri)

o
Electrical and éﬁcﬁ&i&?ﬁ‘ds Laboratory
Date of Calibration : 20-21 Feb. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 28 Feb. 2023 Ref: 2011266020100453001
End of Certificate 9/9
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CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited.

Address : 122 Moo 2 T.Thatoom A.Srimahaphote, Prachinburi 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature H23+£3)°C
Manufacturer : Delta OHM Relative Humidity (50 15) %
Model :HD 2010UC Ambient Pressure :(101.325+1.5) kPa
Serial No. : 11040842480

Microphone : Type UC-52 No.121411

Preamplifier : Delta Type HD2010PNE2 No.11001019

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
. Condenser Microphone Brilel&Kjaer 4180 S/N 2889871.
. Decade Attenuator Ando AL-205 S/N 00464602.
. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.
. Pistonphone Rion NC-72 S/N 00402446.
. Measuring Amplifier Briiel&Kjaer 2636 S/N 1537484.

e 1 o b B W N

Date of Receipt : 1 Feb. 2023
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9. Power Amplifier Briiel&Kjeer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 20-21 Feb. 2023 2/9
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) Deviation | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Signal (dB) Before adjusJ After adjust | value (dB) [ Class 2 (+dB) (+dB) of measurement (+dB)
113.96 114.2 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 114.2 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
22.6 0.10 N/A

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

Frequency | Measured value |Uncertainty Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 18.1 0.10 N/A
C-Weight 24.3 0.10 N/A
Flat 27.0 0.10 N/A
Date of Calibration  :20-21 Feb. 2023 .,,3 /9
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3. Acoustical signal test of frequency weightings

Frequency |Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.3 0.1 0.1 1.5 0.45 0.6
1000 -0.6 -0.7 -0.7 1.0 0.45 0.6
8 000 -3.9 -4.0 -4.1 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency [Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 -0.1 -0.3 2.0 0.20 0.6
125 0.0 0.0 -0.1 L5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 0.0 0.1 0.0 2.0 0.20 0.6
4000 0.0 0.1 0.0 3.0 0.20 0.6
8 000 0.1 0.1 0.0 5.0 0.20 0.7

Date of Calibration :20-21 Feb. 2023 4/9
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5. Long-term stability

MTC No. EEL. BP. 16/0266

Time Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
(dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 114.0
0.0 0.3 0.10 0.1
End 114.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 114.0 0.0 0.2 0.20 0.2
C-weight 114.0 0.0 0.2 0.20 0.2
Flat 114.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 114.0 0.0 0.1 0.20 0.2
Slow 114.0 0.0 0.1 0.20 0.2
Leq 114.0 0.0 0.1 0.20 0.2
Date of Calibration  : 20-21 Feb, 2023
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7. Level linearity on the reference level range

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
120 120.0 0.0 1.1 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 L1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.0 0.0 Il 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 64.0 0.0 Id 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 L] 0.30 0.3
44 44.0 0.0 11 0.30 0.3
39 39.0 0.0 1.1 0.30 0.3
Date of Calibration  :20-21 Feb. 2023 13;9
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8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated valuc | Measured value | Deviated | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) [ class 2 (+dB) (+dB) of measurement (+dB)
60-140 114.0 114.0 0.0 1.1 0.30 0.3
50-130 114.0 114.0 0.0 1.1 0.30 0.3
30-120 114.0 114.0 0.0 1.1 0.30 0.3

Date of Calibration : 20-21 Feb. 2023
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Range Anticipated value | Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
60-140 65 64.9 -0.1 1.1 0.30 0.3
50-130 55 54.9 -0.1 1.1 0.30 0.3
30-120 45 45.0 0.0 1.1 0.30 0.3
20-110 35 34.9 -0.1 1.1 0.30 0.3
20-100 25 25.8 0.8 1.1 0.30 0.3

9. Tone burst response

Time Toncburst Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting | Duration, Tb (mns) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 115.8 -0.2 +1.0 0.20 0.3
Fast 2 98.8 -0.2 +1.0; -2.5 0.20 0.3
0.25 89.6 -0.4 +1.5;-5.0 0.20 0.3
200 109.4 -0.2 +1.0 0.20 0.3
Slow
2 89.8 -0.2 +1.0;-5.0 0.20 0.3
200 109.9 -0.1 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0;2.5 0.20 0.3
0.25 80.9 -0.1 +1.5:-5.0 0.20 0.3
Date of Calibration  :20-21 Feb. 2023 é{,{ 9
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10. Peak C sound level
Number of eycles in Anticipated | Measured | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) | value (dB)| class 2 (+dB) (+dB) of measurement (+dB)
Complete cycle 135.4 1353 -0.1 3.0 0.20 0.35
Positive half cycle 134.4 134.0 -0.4 2.0 0.20 0.35
Negative half cycle 134.4 134.0 -0.4 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Positive one-half cycle Negative one-half cycle | value (dB)| class 2 (+dB) (+dB) of measurement (+dB)
141.0 141.0 0.0 1.5 0.20 0.25
12. High-level stability
Time Measured Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 139.0
0.0 0.3 0.10 0.1
End 139.0
Calibrated by ; Approved by :
L it
= Fiain &
(Mr. Pannasit Phasingsri)
Electrical and’%

Date of Calibration : 20-21 Feb. 2023

Date of Issue

: 28 Feb. 2023

Industrial Metrology and Testing Service Centre

End of Certificate

Ref : 2011266020100453002
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Submitted by

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

Address : 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 2284 3)%C

Manufacturer : Rion Relative Humidity 1 (50 + 15) %

Model : NL-42 Ambient Pressure :(101.325+1.5) kPa

Serial No. : 00433730

Microphone : UC-52 No.144953

Preamplifier : NH-24 No.33780

Standards used :

L S

0o~ O

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjar 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,

Date of Receipt : 13 Jan. 2023
Date of Calibration : 7 Feb. 2023 1/9
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9. Power Amplifier Britel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 7 Feb. 2023 2/9
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1. Absolute Sensitivity

MTC No. EEL. BP. 141/0166

Reference Acoustic Measured value (dB) | Deviation Acceptance | Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) | limit class 2(+dB)| (+dB) of measurement (+dB)
113.97 114.1 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

113.9 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
17.0 0.10 N/A

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

Date of Calibration

Frequency [Measured value| Uncertainty Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 12.4 0.10 N/A
C-Weight 17.7 0.10 N/A
Flat 231 0.10 N/A
: 7TFeb. 2023
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3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit| Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 -0.1 0.0 0.0 1.5 0.45 0.6
1 000 0.1 0.1 0.1 1.0 0.45 0.6
8 000 -2.5 =2.5 -2.6 5.0 0.45 0.7

4, Electrical signal test of frequency weightings

Frequency | Deviation from frequency response curve(dB) | Acceptance limit|Uncertainty] Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.1 0.1 2.0 0.20 0.6
125 0.0 0.1 0.1 1.5 0.20 0.6
250 0.0 0.1 0.1 1.5 0.20 0.6
500 0.0 0.1 0.1 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.1 -0.1 -0.1 2.0 0.20 0.6
4 000 -0.3 -0.3 -0.2 3.0 0.20 0.6
8 000 0.0 0.0 0.0 5.0 0.20 0.7
Date of Calibration : 7 Feb. 2023 4/9
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5. Long-term stability
Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2

Date of Calibration

: 7 Feb. 2023
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7. Level linearity on the reference level range

Anticipated Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
128 128.1 0.1 1.1 0.30 0.3
127 12751 0.1 1:1 0.30 0.3
126 126.1 0.1 121 0.30 0.3
125 125.0 0.0 | 0.30 0.3
124 124.0 0.0 1.1 0.30 0.3
119 119.1 0.1 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1l 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.1 0.1 i) 0.30 03
69 69.0 0.0 1.1 0.30 0.3
64 64.0 0.0 1.1 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 53.9 -0.1 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3
Date of Calibration : 7 Feb. 2023 6/9
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7. Level linearity on the reference level range (cont.)

Anticipated Measured | Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

44 43.9 -0.1 1.1 0.30 0.3

39 39.0 0.0 1.1 0.30 0.3

34 34.0 0.0 1.1 0.30 0.3

29 28.9 -0.1 1.1 0.30 0.3

24 239 -0.1 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Range
value (dB) value (dB) |[value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
80-130 94.0 94.0 0.0 1.1 0.30 0.3
70-120 94.0 94.0 0.0 1.1 0.30 0.3
60-110 94.0 94.0 0.0 1.1 0.30 0.3
50-100 94.0 94.0 0.0 14 0.30 0.3
Date of Calibration : 7 Feb. 2023 7/9
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
g value (dB) value (dB) | value (dB)|limit class 2(+dB)|[  (+dB) of measurement (+dB)
80-130 85 85.0 0.0 1.1 0.30 0.3
70-120 75 75.0 0.0 150 0.30 0.3
60-110 65 65.0 0.0 1.1 0.30 0.3
50-100 55 54.9 -0.1 1.1 0.30 0.3
40-90 45 44.9 -0.1 1.1 0.30 0.3
30-80 35 35.0 0.0 1.1 0.30 0.3
20-70 25 249 -0.1 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Weighting | Duration, Tb(ms)| value (dB) [value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 116.1 0.1 +1.0 0.20 0.3
Fast 2 99.0 0.0 +1.0; -2.5 0.20 0.3
0.25 90.0 0.0 .53 =5.0 0.20 0.3
200 109.6 0.0 +1.0 0.20 0.3
Slow
2 90.0 0.0 +1.0; -5.0 0.20 0.3
200 110.0 0.0 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0; -2.5 0.20 0.3
0.25 81.0 0.0 +1:3:-5.0 0.20 0.3

Date of Calibration : 7 Feb. 2023
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10. Peak C sound level

MTC No. EEL. BP. 141/0166

Number of cycles in | Anticipated | Measured | Deviated Acceptance | Uncertainty| Maximum-permitted uncertainty
test signal value (dB) | value (dB)| value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
Complete cycle 1254 125.3 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
136.6 136.6 0.0 1.5 0.20 0.25
12. High-level stability
_ Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
fime value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Calibrated by :

Approved by :

(Mr. Wittawat Supanich)

Date of Calibration

Date of Issue

Electrical and ﬁﬁgfimricﬁg_?ﬁﬁdﬁ‘rds Laboratory
: 7 Feb. 2023
: 9 Feb. 2023

Industrial Metrology and Testing Service Centre
Ref: 2011266011300149007

End of Certificate 9/9

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www tistr.or.th

FM.BL.MTC.002 Rev.4

Office/Laboratory Office
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mic@tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail ;: sumalee@tistr.or.th




; NN
NSC-TISI-TIS 17025
AA-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 143/0166

Submitted by
Address

Calibrated at

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

: 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140

- Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 123 £ 3)°C
Manufacturer : Rion Relative Humidity :(50+15) %
Model : NL-42 Ambient Pressure :(101.325+1.5) kPa
Serial No. : 00646442

Microphone : UC-52 No.153069

Preamplifier : NH-24 No.46656

Standards used :

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Britel&Kjar 2636 S/N 1537484.

Date of Receipt : 13 Jan. 2023
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9. Power Amplifier Brilel&Kjar 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 9 Feb. 2023 2/9
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1. Absolute Sensitivity

MTC No. EEL. BP. 143/0166

Reference Acoustic Measured value (dB) | Deviation Acceptance  |Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) | limit class 2(+dB)| (+dB) of measurement (+dB)
113.97 118.0 114.0 0.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

1143  dB.

2. Self-generated noise

2.1 Normal test

Measured value

(dB)

Uncertainty

(+dB)

Maximum-permitted uncertainty

of measurement (+dB)

16.

7

0.10

N/A

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

Frequency |Measured value| Uncertainty | Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 13.6 0.10 N/A
C-Weight 18.8 0.10 N/A
Flat 24.1 0.10 N/A
Date of Calibration : 9 Feb. 2023 3/9
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3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit| Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.0 0.1 0.1 1.5 0.45 0.6
1 000 0.0 0.0 0.0 1.0 0.45 0.6
8 000 =17 =1:7 -1.8 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit{Uncertainty] Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.1 0.1 2.0 0.20 0.6
125 0.0 0.1 0.1 1.5 0.20 0.6
250 0.0 0.1 0.1 1.5 0.20 0.6
500 0.0 0.1 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.2 -0.1 -0.1 2.0 0.20 0.6
4 000 -0.3 -0.3 -0.3 3.0 0.20 0.6
8 000 0.0 0.0 0.0 5.0 0.20 0.7
Date of Calibration : 9 Feb. 2023 4/9
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5. Long-term stability

MTC No. EEL. BP. 143/0166

Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 9 Feb. 2023
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7. Level linearity on the reference level range

MTC No. EEL. BP. 143/0166

Anticipated Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
128 127.9 -0.1 1.1 0.30 0.3
127 127.0 0.0 1.1 0.30 0.3
126 125.9 -0.1 1.1 0.30 0.3
125 124.9 -0.1 ] 0.30 0.3
124 123.9 -0.1 lig] 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 | 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 Jll 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 Ll 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 L) 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 63.9 -0.1 11 0.30 0.3
59 58.9 -0.1 1.1 0.30 0.3
54 53.9 -0.1 1.1 0.30 0.3
49 48.9 -0.1 1] 0.30 0.3
Date of Calibration : 9 Feb. 2023 6/9
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7. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
44 439 -0.1 1.1 0.30 0.3
39 38.9 0.1 1.1 0.30 0.3
34 339 -0.1 1.1 0.30 0.3
29 28.9 -0.1 1.1 0.30 0.3
24 239 -0.1 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
g value (dB) value (dB) |value (dB)|limit class 2(+dB) (+dB) of measurement (+dB)
80-130 94.0 94.0 0.0 1.1 0.30 0.3
70-120 94.0 94.0 0.0 1.1 0.30 0.3
60-110 94.0 94.0 0.0 11 0.30 0.3
50-100 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration : 9 Feb. 2023 7/9
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured | Deviated | Acceptance Uncertainty | Maximum-permitted uncertainty

g value (dB) value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
80-130 85 85.0 0.0 1.1 0.30 0.3
70-120 75 75.0 0.0 1.1 0.30 0.3
60-110 65 65.0 0.0 1221 0.30 0.3
50-100 55 549 -0.1 1.1 0.30 0.3
40-90 45 44.9 -0.1 1.1 0.30 0.3
30-80 35 35.0 0.0 1.1 0.30 0.3
20-70 25 25.0 0.0 1.1 0.30 0.3

9. Tone burst response
Time Toneburst Measured | Deviated | Acceptance Uncertainty | Maximum-permitted uncertainty

Weighting | Duration, Tb(ms)| value (dB) [value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 116.0 0.0 +1.0 0.20 0.3
Fast 2 99.0 0.0 HEL10e=05 0.20 0.3
0.25 89.9 -0.1 +1.5; -5.0 0.20 0.3
200 109.5 -0.1 +1.0 0.20 0.3

Slow
2 89.9 -0.1 +1.0; -5.0 0.20 0.3
200 110.0 0.0 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0; -2.5 0.20 0.3
0.25 80.9 -0.1 +1.5;-5.0 0.20 0.3
Date of Calibration : 9 Feb. 2023 8/9
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10. Peak C sound level

MTC No. EEL. BP.

143/0166

Number of cycles in  [Anticipated| Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB)| value (dB)| limit class 2(+dB) (+dB) of measurement (+dB)
Complete cycle 1254 125.3 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty [ Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB)| limit class 2(+dB) (+dB) of measurement (+dB)
136.5 136.5 0.0 1.5 0.20 0.25
12. High-level stability
: Measured Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
£ value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

(Mr. Wittawat Supanich)

Date of Calibration

Date of Issue

: 9 Feb. 2023
: 9 Feb. 2023

Approved by :

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

End of Certificate

Ref: 2011266011300149009
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Submitted by
Address

Calibrated at

Description
Manufacturer

Model

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

: 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment
: Sound Level Meter Temperature :(23+3)°C
: Rion Relative Humidity :(50+15) %
: NL-42 Ambient Pressure :(101.325+1.5) kPa
: 01022362

Serial No,
Microphone
Preamplifier

Standards used :

o =3 o

Date of Receipt

Date of Calibration

: UC-52 No.142301
: NH-24 No.22410

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjaer 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446,

. Measuring Amplifier Briiel&Kjzr 2636 S/N 1537484,

: 13 Jan. 2023
: 9 Feb. 2023 1/9
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9. Power Amplifier Brilel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 9 Feb. 2023 2/9
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation| Acceptance  |Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust [ value(dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
113.97 114.1 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

114.0 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
16.5 0.10 N/A

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

Date of Calibration

Frequency | Measured value| Uncertainty | Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 13.2 0.10 N/A
C-Weight 18.6 0.10 N/A
Flat 24.0 0.10 N/A
: 9 Feb. 2023
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3. Acoustical signal test of frequency weightings

Frequency Deviation [rom frequency response curve(dB) | Acceptance limit| Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.0 0.0 -0.1 1.5 0.45 0.6
1 000 -0.1 0.0 0.0 1.0 0.45 0.6
8 000 3.7 -3.8 -3.8 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency Deviation from [requency response curve(dB) | Acceptance limit|Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.0 0.0 2.0 0.20 0.6
125 0.0 0.1 0.1 L3 0.20 0.6
250 0.0 0.1 0.1 1.5 0.20 0.6
500 0.0 0.1 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.1 -0.1 -0.1 2.0 0.20 0.6
4 000 -0.4 -0.3 0.3 3.0 0.20 0.6
8 000 0.0 -0.1 0.1 5.0 0.20 0.7
Date of Calibration : 9 Feb. 2023 4/9
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5. Long-term stability

Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 9 Feb. 2023 5/9
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7. Level linearity on the reference level range

Anticipated Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
128 128.1 0.1 1.1 0.30 0.3
127 127.1 0.1 L: 0.30 0.3
126 126.1 0.1 1. 0.30 0.3
125 125.1 0.1 I 0.30 0.3
124 124.0 0.0 1.1 0.30 0.3
119 119.1 0.1 1.1 0.30 0.3
114 114.1 0.1 1.1 0.30 0.3
109 109.1 0.1 1.1 0.30 0.3
104 104.1 0.1 1.1 0.30 0.3
99 99.1 0.1 1.1 0.30 0.3
94 94.0 0.0 14 0.30 0.3
89 89.1 0.1 (] 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.1 0.1 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 64.0 0.0 J 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1% 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3

Date of Calibration

: 9 Feb. 2023
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

44 44.0 0.0 1.1 0.30 0.3

39 39.0 0.0 151 0.30 0.3

34 34.0 0.0 Ii,] 0.30 0.3

29 29.0 0.0 1.1 0.30 0.3

24 24.0 0.0 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Range
value (dB) value (dB) value (dB) |limit class 2(+dB)| (+dB) of measurement (+dB)
80-130 94.0 94.0 0.0 1.1 0.30 0.3
70-120 94.0 94.0 0.0 |1 0.30 0.3
60-110 94.0 94.0 0.0 1:d 0.30 0.3
50-100 94.0 94.0 0.0 1.:1 0.30 03
Date of Calibration : 9 Feb. 2023 7/9
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty

g value (dB) value (dB) [ value (dB) |limit class 2(+dB)| (+dB) of measurement (+dB)
80-130 85 85.0 0.0 1.1 0.30 0.3
70-120 75 75.0 0.0 I3 | 0.30 0.3
60-110 65 65.0 0.0 1c] 0.30 0i3
50-100 55 55.0 0.0 i | 0.30 0.3
40-90 45 45.0 0.0 1.1 0.30 0.3
30-80 35 35.0 0.0 1.1 0.30 0.3
20-70 25 25.0 0.0 li4) 0.30 0.3

9. Tone burst response
Time Toneburst Measured Deyviated Acceptance Uncertainty| Maximum-permitted uncertainty

Weighting | Duration, Tb(ms)| value (dB) | value (dB)| limit class 2(dB) | (+dB) of measurement (+dB)
200 116.0 0.0 +1.0 0.20 035
Fast 2 98.9 -0.1 +1.0; -2.5 0.20 0.3
0.25 89.9 -0.1 +1.5:<5.0 0.20 0.3
200 109.5 -0.1 o kL 0.20 0.3

Slow
2 90.0 0.0 #1.05-5.0 0.20 0.3
200 110.0 0.0 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0:42.§ 0.20 0.3
0.25 80.9 -0.1 +1.5;-5.0 0.20 0.3
Date of Calibration : 9 Feb. 2023 8/9
r-e

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
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CALIBRATION 0037

Request No. 21-66/0219

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 142/0166

10. Peak C sound level

Number of cycles in | Anticipated | Measured | Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
test signal value (dB) [value (dB)]| value (dB) [limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 125.4 1253 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.2 -0.2 2.0 0.20 0.35
Negative half cycle 124.4 124.2 -0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) | limit class 2(+dB)| (+dB) of measurement (+dB)
136.6 136.6 0.0 1.5 0.20 0.25
12. High-level stability
‘ Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
s value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Date of Calibration

Date of Issue

(Mr. Wittawat Supanich)

: 9 Feb. 2023
: 9 Feb. 2023

Approved by :

)1 PHETR

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

End of Certificate

Ref: 2011266011300149008

949

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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- Airgas Specialty Gases
Airgas s
= 6141 Easton Road
an Air Liquide company Plemsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: BANGKOK INDUSTRIAL Customer PO Number: 5222002512
GAS COLTD

Part Number: E02NI99E15AC255 Reference Number: 160-402443704-1

Cylinder Number:  EB0152519 Cylinder Volume: 144.0 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG

PGVP Number: A12022 Vaive Outlet: 330

Gas Code: H2S,BALN Certification Date: May 31, 2022

Expiration Date: May 31, 2025

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurilies which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This sﬂinder below 100 Esﬁi i.e. 0.7 waﬁmls.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
. Concentration Concentration Method Uncertainty Dates
HYDROGEN SULFIDE 50.00 PPM 49.58 PPM G1 +/- 2.0% NIST Traceable 05/23/2022, 05/31/2022
NITROGEN® Balance i
P e A e s e s L e ) P [ e [ o] [ W e e R e S
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
1 GMIS 122401193440103 CC215534 49.62 PPM HYDROGEN SULFIDE/NITROGEN +-0.7% Jul 15, 2023
RGM 12338 CC162437 49.14 PPM HYDROGEN SULFIDE/NITROGEN +-0.7% Jan 25, 2021
The SRM, PRM or RGM noled above is anly in reference to the GMIS used in the assay and not part of the analysis. %
_ ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principie Last Muitipoint Calibration
1 AAI-OMA406-AA210275 NDUV May (4, 2022

Triad Data Available Upon Request
PERMANENT NOTES:PRODUCED IN ACCORDANCE WITH 1SO17025 REQUIREMENTS

K=2 95% UNCERTAINTY

NOTES:PRODUCED IN ACCORDANCE WITH ISO17025 REQUIREMENTS
K=2 85% UNCERTAINTY

PO# 5222002512

NET WEIGHT 4.74 Kgs

GROSS WEIGHT 28.5 Kgs

_/
Coder fdd

Aﬁpn;\:ed for Release

Page 1of 1



Airgas Specialty Gases

Airgas USA, LLC
i 600 Union Landing Road

an Air Liquide company Cinnaminson, NJ 08077-0000

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO3NISSE80A0020 Reference Number: 82-401285019-1
Cylinder Number: LL193324 Cylinder Volume: 83.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Number; B52018 Valve Qutlet: 660
Gas Code: NO,NOX,S02 BALN Certification Date:  Sep 05, 2018

Expiration Date: SeE 05, 2026

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture, All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

I
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 50.00 PPM 50.71 PPM G1 +/- 1.4% NIST Traceable 08/27/2018, 09/05/2018
NITRIC OXIDE 50.00 PPM 50.67 PPM G1 +/- 1,4% NIST Traceable 08/27/2018, 09/05/2018
SULFUR DIOXIDE 50.00 PPM 50.54 PPM G1 +/- 1.0% NIST Traceable 08/27/2018, 09/05/2018
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060625 CC442585 50.42 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Jun 27, 2020
PRM 12368 5604119 29.86 PPM NITROGEN DIOXIDE/AIR +/-1.5% Jun 02, 2017
GMIS 7042010104 CC503941 5.101 PPM NITROGEN DIOXIDE/NITROGEN +/- 2.0% Jun 01, 2020
NTRM 14010327 KALDO04376 49.08 PPM SULFUR DIOXIDE/NITROGEN +/-1.0% Apr 17, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100391 NO FTIR Aug 09, 2018
Nicolet 6700 APW1100391 NO2 FTIR Aug 31, 2018
Nicolet 6700 APW1100391 SO2 FTIR Aug 30, 2018
- r—

Triad Data Available Upon Request
NOTES:PO# 5218003935

Net weight: 2736 grams
Gross weight: 17393 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirg
ISO/IEC 17025 and to Airgas 1SO 9001:2008 and relate only to items identified on this cert
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Unceg
document shall not be reproduced in full without written approval of the issuer.

ACCREDITED]

TESTING CERT No. 3082.05

) \ \}‘*h-___\%kﬁ i), ST,

Approved for Release Page 1 of 82-401285019-1



<. INTRO TSC Company Limited S

INTRQO Calibration Center Measuring and Testing Instrument > ——<

THAILAND

) "/,u/r-'_\\\gr
’ 46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand ohaliba? el
\ Tel : +66-2363-4417-21 Fax :+66-2363-4427 E-mail : info@intro.co.th CALIBRATION 0177

Certificate of Calibration

Certificate Number : MB1-1843-2022
Equipment : Electronic Balance
Manufacturer : Sartorius

Model : BSA224S-CW
Serial Number : 31591470

ID Number : N/A

Max Capacity : 220(g)
Resolution : 0.0001(g)
Customer Reference : L087

CSRS No.: CSRS19851022
Date of Receipt : 28-Oct-22

Date of Calibration : 31-Oct-22

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

Weight set (1 mg to 200 g)

Customer :

Location

Model
Class E2

Page 1 of 2 Pages

The reported uncertainty is based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.The uncertainty
evaluation has been carried out in accordance with UKAS M3003 requirements.
This calibration certificate documents the traceability to national standards, which
realize the units of measurement according to the International System of Units ( SI ).
This Certificate may not be reproduced other than in full except with the prior written
approval of Calibration Center, Intro TSC Co.,Ltd.

INTEGRATED RESEARCH CENTER CO.,LTD.
122 Moo 2, T. Thatoom,
A. Srimahaphote, Prachinburi 25140

: WATER LAP IP-1

Serial No. Certificate No. Due Date

K-1871/20 10468/3149/20 22-Nov-22

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

- National Institute of Metrology (Thailand)

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

Method : Measurement In-house Method Calibration Procedure No. CP-CL-43 base on UKAS Publication Ref : Lab 14 : 2019

Environmental Conditions :

Temperature : (30 + 10 ) °C

Calibrated By : Mr. Lek Intasen

Date of Issued : 3-Nov-22

Humidity :

(50+20)% Air Pressure : ( 1010+ 10 ) mbar

Approved Signatory : N—a \" _

Ms. Nathee Keamchaiyaphoom

FM-CL-11-05



% INTRO TSC Company Limited
INTRQO Calibration Center Measuring and Testing Instrument

< 4

46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand
Tel : +66-2363-4417-21 Fax : +66-2363-4427 E-mail : info@intro.co.th

Certificate Number : MB1-1843-2022

Calibration Result ( Weight ) : Without Adjustment

1. Repeatability of Reading

Page 2 of 2 Pages

Nominal Value

Standard Deviation

Maximum diff. Between succesive

(g) (g) (g)
200 0.00000 0.0000
2. Error of indication from norminal value
Balance Reading
Nominal Value Balance Reading | Correction Value | Uncertainty () factor &
Before Adjust
(g) (g) (g) (g) (g)
Unload 0.0000 0.0000 0.000084 2.00 =
20 20.0000 0.0000 0.00010 2.00 "
40 40.0000 0.0000 0.00013 2.00 -
60 60.0000 0.0000 0.00021 2.00 =
80 80.0000 0.0000 0.00021 2.00 =
100 100.0000 0.0000 0.00022 2.00 -
120 120.0000 0.0000 0.00040 2.00 ]
140 140.0000 0.0000 0.00040 2.00 5
160 160.0000 0.0000 0.00040 2.00 -
180 180.0000 0.0000 0.00040 2.00 -
200 200.0000 0.0000 0.00040 2.00 =
3. Eccentric or off-center loading
Reference Position
Nominal Value
Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g) (g) (g)
100 100.0000 100.0000 100.0000 100.0000 100.0000
Eccentric Error = 0.0000 (g) e | s | '\ [ .’ !
kA | LT
T —T—
End of report

NaTh___
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. INTRO TSC Company Limited N
INTRO Calibration Center Measuring and Testing Instrument = —<7 mﬁm

V 46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand “haiaon i
SI-TIS 17025
Tel : +66-2363-4417-21 Fax :+66-2363-4427 E-mail : info@intro.co.th GALIBRATION: 17

Certificate of Calibration

Certificate Number : MB1-1844-2022 Page 1 of 2 Pages
Equipment : Electronic Balance
The reported uncertainty is based on a standard uncertainty multiplied by a coverage
Manufacturer : Sartorius factor k, providing a level of confidence of approximately 95 %.The uncertainty
Model : ME36S evaluation has been carried out in accordance with UKAS M3003 requirements.
This calibration certificate documents the traceability to national standards, which
Serial Number : 27206085 realize the units of measurement according to the International System of Units ( SI).
ID Nuinber : N/A This Certificate may not be reproduced other than in full except with the prior written
approval of Calibration Center, Intro TSC Co.,Ltd.
Max Capacity : 31000 (mg)
Resolution : 0.001 (mg)
Customer Reference : LO87 Customer : INTEGRATED RESEARCH CENTER CO.,LTD.
CSRS No.: CSRS19851022 122 Moo 2, T. Thatoom,
Date of Receipt : 28-Oct-22 A. Srimahaphote, Prachinburi 25140
Date of Calibration : 31-Oct-22 Location : WATER LAB IP-1

Condition of this result of calibration
1. Reference Standard instruments :
Instruments Model Serial No. Certificate No. Due Date
Weight set (1 mg to 200 g) Class E2 K-1871/20 10468/3149/20 22-Nov-22
2. This Certification is traceable to the International System of Unit maintained at : -
- National Institute of Metrology (Thailand)
3. This result of calibration was found accurate as shown on date and place of calibration only.

Method : Measurement In-house Method Calibration Procedure No. CP-CL-43 base on UKAS Publication Ref : Lab 14 : 2019

Environmental Conditions :

Temperature : (30 + 10 )°C Humidity : (50 +20) % Air Pressure : (1010 10 ) mbar
Calibrated By : Mr. Lek Intasen Approved Signatory : N{I\\A\_’_
Date of Issued : 3-Nov-22 Ms. Nathee Keamchaiyaphoom

FM-CL-11-05



% INTRO TSC Company Limited
INTRO Calibration Center Measuring and Testing Instrument

¥ 4

Tel : +66-2363-4417-21

46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand
Fax :-+66-2363-4427 E-mail : info@intro.co.th

Certificate Number : MB1-1844-2022

Calibration Result ( Weight ) : Without Adjustment

1. Repeatability of Reading

Page 2 of 2 Pages

Nominal Value Standard Deviation Maximum diff. Between succesive
(mg) (mg) (mg)
30000 0.0008 0.002
2. Error of indication from norminal value
Balance Reading
Nominal Value Balance Reading | Correction Value | Uncertainty (£) factor k
Before Adjust
(mg) (mg) (mg) (mg) (mg)
Unload 0.000 0.000 0.00084 2.00 =
3000 3000.003 -0.003 0.028 2.00 -
6000 6000.007 -0.007 0.040 2.00 -
9000 9000.016 -0.016 0.043 2.00 -
12000 11999.984 0.016 0.10 2.00 =
15000 14999.976 0.024 0.10 2.00 =
18000 17999.967 0.033 0.10 2.00 =
21000 20999.953 0.047 0.13 2.00 =
24000 23999.943 0.057 0.13 2.00 -
27000 26999.938 0.062 0.13 2.00 -
30000 29999.922 0.078 0.13 2.00 @
3. Eccentric or off-center loading
Reference Position
Nominal Value
Position 1 Position 2 Position 3 Position 4 Position 5
(mg) (mg) (mg) (mg) (mg) (mg)
10000 9999.997 9999.998 9999.988 9999.983 9999.988
Eccentric Error = 0.014 (mg) —._:.\\ 1 —7‘ \I I N
S ™
=1 R >
End of report




TISTR ERGERATION'2023

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-66/0173 MTC.No.23-66/0173
Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL FLOWMETER
Manufacturer : Bios International Corporation, USA
Serial No.: 120879
Model : Defender 510 M
Scale range : 50 ml/min to 5000 mi/min
Subdivision : (0.00001, 0.0001, 0.001) I/min
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thailand.
Received date : 13 January 2023 Condition of measured item : Normal

Calibration date : 19 January 2023

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Molbox/PressureTransducer/UpStream| MP-0013-21 25-Jan-23 NIMT
Primary Flow Calibrator S/N 117982 | MW-0011-21 8-Apr-23 NIMT
Primary Flow Calibrator S/N 119521 | MW-0012-21 31-Mar-23 NIMT

Tegaente 2nne
Calibrated by : .........ccevrerereeeer e,

(Mr.Terasak Panna)

=L
=g

- AL e B /
Mechanical Engineéring Standards Laboratory
Ref. 2013266011300154001
Issued Date 19 January 2023

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-rmnail : rumpai@tistr.or.th Website:aww.tistror.th  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




AILAND

ANTISTR CRBRATION 0883

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-66/0173 2/2 MTC.No.23-66/0173

Calibration point : (0.05, 0.5, 1, 1.5, 2) I/min
Ambient condition : Temperature (23 +3)°C , Relative humidity (55 + 15) %

Atmospheric pressure ( 1010+13) hPa

Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UuC Value Standard Value  Temperature Pressure Deviation Uncertainty

(I/min) (I/min) (°C) (hPa) (%) (%)
0.05655 0.055399 24.624  1006.36 +2.08  1.00
0.51386 0.50293 24.659 1006.60 +2.17  0.99
1.0232 1.0974 24.616  1006.84 -6.76 0.86
1.5371 1.5037 24.608 1007.10 +2.22  0.86
2.0531 2.0096 24.591 1007.36 +2.17  0.86

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor k=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

s,

The results relate only to the items tested/calibrated or value assiened.
Advertising the Report/Certificate and pubilicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

. FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office

35 Mu 3 Tarbon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Website:www tistrorth  E-mail ; mtc@tistr.or.th E-mail : sumalee@tistr.or.th




3TISTR

Request No.  22-66 / 0256 MTCNo. PSL-H 0112/66

Certificate of Calibration

Customer : Integrated Research Center Company Limited

122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : HD32.2
Serial Number : 10027484
Manufacturer : Delta OHM
Date of Request : 24 January 2023

Date of Calibration : 6 February 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WL.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by : k

@'/14 T

| s

(Ms. Panit Thummasri)

- B e g
Photometry and Temperature-Standards I_l.aboratory
(s ]

oli=208 0%
Ref. No : 2012266012400292002
Issued Date : 13 February 2023

Page 1 of 4

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govermnor of TISTR.

FM.BL.MTC.Q02 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 5000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:vwww tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




Request No. 22-66 / 0256 MTCNo. PSL-H 0112/66

Description of Unit Under Calibration :

Customer : Integrated Research Center Company Limited
Address : 122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : 10027484
Calibration Required : =~ Temperature at (20, 30, 40) °C
Ambient Condition : Ambient temperature (23 £ 3) C

Relative humidity (55 * 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

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

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 -

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Banskok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand
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CALIBRATION D015
Request No. 22-66/ 0256 MTC No. PSL-H 0112/ 66
Results of Calibration :- ( /) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb ( Tn)

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) °C) °C *°0)

20.1 20.1 0.0 0.50
30.0 29.8 0.2 0.50
39.9 39.7 0.2 0.50

Table : Temperature Measurement @ Dry Bulb (T )

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
0 (°C) °C) *°C)

20.1 20.2 -0.1 0.50

30.0 29.7 0.3 0.50

39.9 39.5 0.4 0.50
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CALIBRATION 0015

Request No.

Results of Calibration :-

22-66 /0256

MTC No.

Table : Temperature Measurement @ Globe Bulb ( Tg )

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C (°C) °0) *F°0)

20.1 20.5 -0.4 0.50
30.0 30.0 0.0 0.50
399 39.8 0.1 0.50

Note :

blackened copper sphere of the instrument.

PSL-H 0112/ 66

1. This calibration was done without removing reservoir cover, white plates and

2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..
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CALIBRATION 0015

Request No. 22-66 /0256 MTC No. PSL-H 0111/66

Certificate of Calibration

Customer : Integrated Research Center Company Limited

122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : HD32.2
Serial Number : 10027485
Manufacturer : Delta OHM
Date of Request : 24 January 2023

Date of Calibration : 6 February 2023

The certifies the above equipment was calibrated in accordance with the recogniséd International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor &£ = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

YTy

LA T

(Ms. Panit Thummasri)

apighai [Singhapiwa)
“{/Director 7

Photometry and Temper&tyfé S-'g.
g 90"

Calibrated by : Approved by : é
/

andards;Laboratory

ix

Ref. No: 2012266012400292001
Issued Date : 13 February 2023
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Request No. 22-66/ 0256 MTC No. PSL-H 0111/66
Description of Unit Under Calibration :
Customer : Integrated Research Center Company Limited
Address : 122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : 10027485
Calibration Required : ~ Temperature at (20, 30, 40) °C
Ambient Condition : Ambient temperature (23 * 3) ¢

| Relative humidity (55 % 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

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

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE
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Request No. 22-66 /0256

Results of Calibration :- ( /) Without Adjustment

Table : Temperature Measurement @ Wet Bulb ( Tn)

MTC No.

PSL-H 0111/ 66

() After Adjustment

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) 0 (°C) *°0)

20.1 20.1 0.0 0.50
30.0 29.7 0.3 0.50
39.9 39.6 0.3 0.50

Table : Temperature Measurement @ Dry Bulb (T )

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) °C °C °0)
20.1 20.1 0.0 0.50
30.0 203 0.5 0.50
39.9 39.4 0.5 0.50
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CALIBRATION 0015

Request No. 22-66/ 0256 MTC No. PSL-H 0111/66

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb ( Tg)

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) °C) (°0) &*°C)

20.1 20.3 -0.2 0.50
30.0 29.8 0.2 0.50
399 39.6 0.3 0.50

Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..
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CALIBRATION 0015

Request No. 22-66 /0256 MTCNo. PSL-H 0113/66

Certificate of Calibration

Customer : Integrated Research Center Company Limited

122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : HD32.2
Serial Number : 10027486
Manufacturer : Delta OHM
Date of Request : 24 January 2023

Date of Calibration : 6 February 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by :

A T

=

(Ms. Panit Thummasri)

il

Photometry and TemperatureStalndai‘ds Laboratory
Ref. No : 2012266012400292003
Issued Date : 13 February 2023
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Request No. 22-66 /0256 MTC No. PSL-H 0113/66
Description of Unit Under Calibration :
Customer : Integrated Research Center Company Limited
Address : 122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : 10027486
Calibration Required : ~ Temperature at (20, 30, 40) °C
Ambient Condition : Ambient temperature (23 £ 3) -

Relative humidity (55 &= 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory
Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

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

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 PT.

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2577 2009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-rail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




'?‘;:I'ISTH
Request No. 22-66 /0256 MTC No. PSL-H 0113/66
Results of Calibration :- ( /) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb ( Tn)

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
Q) (°C) (°C) & °C)

20.1 20.0 0.1 0.50
30.0 29.8 0.2 0.50
39.9 39.7 0.2 0.50

Table : Temperature Measurement @ Dry Bulb (T )

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°0) °C) (°O) *°C)

20.1 20.1 0.0 0.50

30.0 29.9 0.1 0.50

39.9 39.8 0.1 0.50
Page 3 of 4
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CALIBRATION 0015

Results of Calibration :-

Request No.  22-66/ 0256

MTC No.

Table : Temperature Measurement @ Globe Bulb ( Tg )

blackened copper sphere of the instrument.

existing at the time of measurement only.

...end of certificate. ..
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Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
O () °C) #°C)
20.1 20.2 -0.1 0.50
30.0 29.8 0.2 0.50
39.9 39.6 0.3 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

2. The calibration data for instrument in this report is reported within the condition

v
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JIRANATEE ASSOCIATES CO.,LTD.

Jiranatee Associates Co.,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd, Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863992453

E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com

Certificate No. : CL-008-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.
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NSC— TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: TISCH

: TE-5028A

12926

: Used item

: Integrated Research Center Company Limited.

122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140,
Thailand.

: 20 Mar 2023
124 Apr 2023
124 Apr 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

TABULATION OF RESULTS:

123.0£3.0 C
:55.0+15.0 %RH
11010+ 10 hPa

: 24 hours at ambient conditions.
: The average values during measurement are 24.4 “C and 51.3%RH.

The table on next page give the measured values.

Calibrated by:

[ Mr. Sorawit Thachalad
4 Miss littraporn Lertsomphol

NAC

JIRANATE ASSOCIATES CO., 17!

Approved signatory: ...

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as o calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (1) through the VSL (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds te a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement

data - Guide to the expression of uncertainty in
measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number CL-008-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter {(Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [Q]
Plate [Pa] [Ta] [Tm] ¥
m*/min mmHg e °c mmHg inH,0 wdimin

1 0.705 758.329 24.44 23.77 50.462 1122 1.058 0.659
2 1.001 758.356 24.29 23.90 36.610 2.376 1.542 0.954
3 1.117 758.415 24,01 23.47 31.484 3.004 1.734 1.074
4 1.166 758.484 23.86 23.34 29.640 3.290 1.815 1.124
5 1.418 758.544 23.98 Za.51 18.777 5.030 2.245 1.387

Slope (m): 1.62707

Intercept (b): -0.01273

Correlation coefficient (r): 0.99981

Uncertainty (k=2): 0015  m*/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Bp_Orifice Standard Flow [@g]
Plate [Pa] [Ta) [Tm] by
m*/min mmHg € e mmHg inH,0 m*/min

1 0.705 758.329 24.44 2377 50.462 1122 0.664 0.659
2 1.001 758.356 24.29 23.90 36.610 2.376 0.965 0.954
3 1.117 758.415 24.01 23.47 31.484 3.004 1.085 1.073
4 1.166 758.484 23.86 23.34 29.640 3.290 1.135 1.122
5 1.418 758.544 23,98 23.51 18.777 5.030 1.404 1.385

Slope (m): 1.01912

Intercept (b): -0.00799

Correlation coefficient (r): 0.99981

Uncertainty (k= 2): 0.015  m’/min

***End of Certificate of Calibration***

NAC

JIRANATE ASSOCIATES CO., L!
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 135/0166

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23 +£3)°C
Manufacturer :ACO Relative Humidity : (50 + 15) %

Model 7 2127 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 100012

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 13 Jan. 2023
Date of Calibration : 18 Jan. 2023 1 fzw

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luane,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahenyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitemwww tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0219 MTC No. EEL. BP. 135/0166
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 53.92 -0.08 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 i UG +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 2.15 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory
Date of Calibration : 18 Jan. 2023 Industrial Metrology and Testing Service Centre

Date of Issue : 19 Jan. 2023 Ref: 2011266011300149001
End of Certificate 212

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 186 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Website:www tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 137/0166

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited
Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : Delta Ohm Relative Humidity : (50 + 15) %

Model : HD9102 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 10038483

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt ¢ 13 Jan; 2023
Date of Calibration : 18 Jan. 2023 1 HUKJ

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219

MTC No. EEL. BP.

137/0166

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz

Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.99 -0.01 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.7 =1 1:3 + 15 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.02 +0.60 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration 18 Jan. 2023

2!%}/

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkak 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Websitewww tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mic@tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 137/0166

Nominal Output of Unit Under Test = 114 dB re 20u1Pa at 1000 Hz

Acoustic Output in dB re 20p1Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.96 -0.04 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.7 -11.3 +1.5 +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.32 +0.60 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory

Date of Calibration : 18 Jan. 2023 Industrial Metrology and Testing Service Centre
Ref : 2011266011300149003
End of Certificate 3/3

Date of Issue : 19 Jan. 2023

3 . The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and pubilicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand ' ; }
Tel. {66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592 - I ,

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




AITISTR NSC-TISI-TJS: 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 136/0166

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature {234 3)°€
Manufacturer : Rion Relative Humidity : (50 + 15) %

Model :NC-74 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 135046798

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on éctual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 13 Jan. 2023
Date of Calibration : 18 Jan. 2023 1 fZ“V

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sei 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 B592

E-mail : rumpai@tistr.orth Websitevwww tistrorth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219

MTC No. EEL. BP. 136/0166
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1001.5 1.5 sl [ +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.00 +0.50 +3.0%
Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

Calibrated by : e /Z’_ Approved by : :.'
/ 0
(Mr.Weerachai Deechaiyae)
Electrical and El onic Standards Laboratory
Date of Calibration : 18 Jan. 2023 Industrial Metrology and Testing Service Centre

Date of Issue : 19 Jan. 2023

Ref : 2011266011300149002

End of Certificate 22

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website:www. tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-rmail : sumalee@tistr.or.th
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Fruduiiums sewhadieuunnau-figuiey w.a. 2566

List of Instruments Certification for Water Wastewater and Sludge Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Laboratory Instrument/Equipments.
1 Inductively Coupled Plasma- Heavy Metals : Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 30 Nov 22 29 Nov 23 -
Optical Emission Spectrometer Na, SAR, Hg, Fe, Mg, As, Technologies G8015AA / Co.,Ltd. Maintenance
(ICP-OES) Ba, Cd, Pb, Ag, Cr, Se MY18030001 Checklist
2 |Atomic Absorption Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 30 Nov 22 29 Nov 23 -
Spectrometer (AAS) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
3 |UV-VIS Spectrophotometer Phenol, Sulphate, Color (ADMI) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Nitrate -Nitrogen , Ammonia-Nitrogen Technologies MY15410009
4 [UV-VIS Spectrophotometer Fluoride Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
Cyanide 2021-064
5 |UV-VIS Spectrophotometer Total Phosphate Hitachi U-2900 / DQE Services Co.,Ltd. SP23-008 6 Jan 23 5Jan 24 -
Turbidity 21E22-009
6 pH Meter pH Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
Temperature 1230525212 Ministry of Industry, Thailand
7 [Conductivity Meter Conductivity SI Analytics Lab955 / DKSH Technology Limited C24230059 16 Mar 23 14 Mar 24 -
16300356
8  [Analytical Balance Total Solids Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Repeatability 0.01 mg) €009071872 (Thailand-Japan)
9 |Hot Air Oven Total Solids Memmert UF55/ Technology Promotion Association 23TM373 11 Apr 23 9 Apr 24 -
B212.0411 (Thailand-Japan)
10 |pigestor Unit Nitrate -Nitrogen , Ammonia-Nitrogen FOss 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
11 [Distillation Unit Total Kjeldahl Nitrogen (TKN) FOSS KT8100 / FOSS South East Asia 6623 25 Jul 22 24 Jul 23 -
(Kjeldahl Method) Ammonia TECATOR 91889052
12 |Incubator Fecal Coliform Bacteria, E.Coli, Memmert IPP 260 / Technology Promotion Association 23TMT728 27 Apr 23 25 Apr 24 -
Total Coliform Bacteria V616.0066 (Thailand-Japan)
13 |Incubator Fecal Coliform Bacteria, E.Coli, Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
Total Coliform Bacteria V615.0187 (Thailand-Japan)
14 |Water Bath Fecal Coliform Bacteria, E.Coli, Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24 -
Total Coliform Bacteria 1416.0606 (Thailand-Japan)
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List of Instruments Certification for Water Wastewater and Sludge Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Laboratory Instrument/Equipments.

15 |Water Bath Fecal Coliform Bacteria, E.Coli, Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
Total Coliform Bacteria 1416.0612 (Thailand-Japan)

16 [Analytical Balance Fecal Coliform Bacteria, E.Coli, OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23 -
Total Coliform Bacteria C236754745

17 |Auto Clave Fecal Coliform Bacteria, E.Coli, ALP CL-40L / SPC Calibration Center C11230106 9 Jun 23 7 Jun 24 -
Total Coliform Bacteria 810010

18 |Auto Clave Fecal Coliform Bacteria, E.Coli, Memmert CL-40L / Technology Promotion Association 23TMT763 27 Apr 23 25 Apr 24 -
Total Coliform Bacteria 808763 (Thailand-Japan)

Due Date of Calibration*
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES ‘]
Pr ve Mak Checkli J
Agilent Preventive Mal provides factory 1 ded service for your analytical systems to

assure reliable operation and the acouracy of your resulis. Delivered by highly-tralned and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at thelr peak,

For more information about Agilent Technologies services please visit our web site using the following
URL hittp S www agilent com/en-us services/ anabiical-instrument-services

Customer Information
»  Customers should provide all necessary operating supplies upon request of the engineer.,

*  For using HF the instrument should be returned to its standard sample
introduction system.
. A ative should be 1o the engineer while performing the preventive

P
maintenance procedures,

* Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service,

= If & system requires the use of additlonal or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as o repair, which may incur additional

Service Engineer’s Responsibilities

+ OUnly complete/printout pages that relate to the system being serviced.

*  Complete empty fields with the relevant information,

= Complete the relevant checkboxes In the checklist using a *X" or tick mark *+™ in the checkbox,
*  Complete Not Applicable check boxes to indicate services not delivered, as needed.

+ Complete the PM service in the order of the tasks listed.

* Complete the Service Review section together with the customer,

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Technologies
Page | of & . N
bl
Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
P s oo Mt Checkli } 2
General Preparation
@ Discuss any specific questions or issues with the customer prior to starting,
@ Review the instrument logbook,
D_ Perform general external insp of system for cleanli
2 Check for proper Installation of sefety-related parts, assemblies, sensors etc,
B Check for required firmware/software updates and verify with customers if they would like it
installed.
@ For HF application systems, if standard sample introduction system was not installed. ask the

customer to install it yp

E8

Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM,

Inspect and clean the system

EI" Look for any obvious external damage or problems.,

- Inspect water cooling hoses; gas lines and power cord for excessive wear or damage,

& Perform a general internal inspection of the system for excessive dust accumulation, clean if

NPOBSSATY.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the enstomer as the required actions required.

Record the instrument operating conditions in the ICP-0ES Status Results Table,

Replace the polychromator purge filter,

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhzust low for the correct positive extraction at the exhaust duet to insure they meet
minimum specifications

" Replace air inlet dust filter,

Replace high capacity air inlet dust filter element if installed, W&

g Hemove and clean instrument water inlet filter,

EEN0D B

Ho

G8481A Cooling water system

O Sectlon NOT Applicable
o Drain cooling fiuid and remove any particles from the chiller reservoir
@ Remove, clean and reinstall water inlet metal mesh filter,
& Re fill with Polyelear eooling fluld,
Clean the cooling system Air filter and the condenser by compressed air or vacuum cleaner.

[ Tssued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent T'echmiloﬁies
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES .ll
Preventive Maintenance Checklist

System Information
Instrument system name and ID o W VBy
Instrument system site and location UAE 3 ) Flor ‘“r"ll"“*"f""“.f
Litrrsmnrs st prodast 1 s Setal s AE BRcl ik
T 5RO A L. MY RaAbG
2 5 A 2 B0\ - D19 RR
3, 3,
4 4,
5. 5,
8. &,
T %
8. s
B 2.
10, 10.

ICP-OES Conflguration table Cirele the type or write In the type if other

Nebullzer Type SeaSpray (Un;&e_ia other

Cyelonic Single Pass | Cyelonic Double Pass J other

Spray Chamber

Toreh Radial {Dual V!e‘;&‘{ othar

Injéctor Diaméter Zdmm q’1 it} Lmen | 0.8mm | other

Injector Material

Quartz (Cel'am?;‘ﬂ other

Dssued: 3 Febroary 2017, Revision: 1.1 Copyright ® 2017 Agllent Tr‘hnnl:rgir!
Page 2ol &
[ Agilent 5110 and 5100 ICP-OES } -
P i Mot Checkli

SPS 3 Auto Sampler

@ Section NOT Applicable

Power cycle the and verify ful initialization
Inspect X and Z axis belis for wear, Replace is necessary,

Clean X and 2 axis slide shafts,

Using customer's racks and the Agllent sofiware move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

ocooo

SPS 4 Auto Sampler

& Section NOT Applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
mild detergent.

O Clean the suto sampler cover panels, if cover kit is installed, with domestic window cleaner

O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes,

O Checlk the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged connectors.

O Pump Tubing Replacement, Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse boitles

AVS4. 6.7

@ Section NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
0 Check high flow pump for signs of leaks

E

trument Adjustment

Check position of Zn peak, adjust if required.

Check Argon Ratio, adjust to specified value if required.

Perform Detector Callbratlion.

Perform Instrument Calibration.

Run Instrument Performance Test and record results in Instrument Performance Test Results Tahle -
Post PM.

A For systems using ICP Expert version 7.9 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

@ Subsystem Communications Test

d air Flow

U606 e

Issned: 3 February 2017, Revision: 1.1 Copyright @ BT
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Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES ]
et o Lol

@ Water Flow
& Gas Flows

d"_ RF Generator
& Camera Test
g Optics Test

& Nebulizer Test

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radinl Axial®
Zn 213857 nm SRER | 4100 ( W64 D A3TH 0 By %
Mn 257.610 nm SRBR | 110447 FikAR | %07 Do §
ALB86.152 nm SBR 5 4.9 29 V6.8
K 766,401 nm $BR 54 xR 64 5.7

* Axial result is not applicable for GBOLBAA, GBO12AA Rodinl View instrumenta.

Instrument Test Results Table

Note: The Instrument Test results are for systems using 1P Expert version 7.3 and above only.

Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES
2 ; ol

L S—

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurenent Standby Mode Flasma On

Mains Voltage Feh ma VAQ R VAC
Maing Current 0904 A (RRETY A
Instrument Temperature e R Ll RL.T "y
I A Flow {sensor speed) 5.0 Hz V3.0 Hz
Plasma Exhaust Temperature Mo mensurement 27 ol
Water Flow Oscillator No messurement 164 Ly/min
Water Flow Detector ot Lmin 106 Limin
Water Inlet Temperature %0 "0 Bo *C
Folyehmmator Temperature o e 3%.0 "
CCD Temperature -33 .8 ow i e
Therimal Stabilizer LAY 5 0 o
Argon Supply Pressure 71494 ki £%7.33 kPa
Purge Gas Supply Pressure® | £14.90 kP | b4 Ap kP
Option Gas Supply Pressure®l CLLE kPa Wi kPa
Nobulizer Flow No measurement o.70 Lymin
Nebulizer Back Pressure No mensurement Tk 62 Pu
Plasma Gas Flow No measurement Ak L/min
Auxiliary Gas Flow No measurement 1. Bl Ly/min
RF Power No messurement \Rap w
RF Supply Current No measurement B I':ﬂ A
RF Supply Voltage No mensuremeont 184 60y v

*1 If option installed

1ssued: 3 Februnry 2017, Revision: 1.1 Copyright & 2017 Agilent Technologies
Page B of § , '
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Agllent 5110 and 5100 ICP-OES ]
Pr Checkli J

@ Review the service and any test results with the customer.

ﬂ’ Ifthe I firmware was updated, record the detalls of the change in the Service Engineer's
Comments box helow or if necessary, in the customer's 1Q records,

Service cer Comments tio

If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box.

Tost Result
Subsystem Communieations Test Py
Alr Flow e
Watter Flow |In':,-’a
Gas Flows lu,.__\.-.
RF Generator '[OE;‘;'
Camern Test [l*-'\"'.
Opries Test {.hn f
Nabulizer test P2
Tssued: 3 Februnry 2017, Revision: 1,1 Copyright £ 2017 Agrilent Tschml»gus
Page 5 of 8 ‘
5
<23~ Agilent Tachnologies
Agilent 5110 and 5100 ICP-OES ]
Pr .. Alat Ch IRTT J
ICP-OES P List Table
Part erip Part Number | Product /Model # where nsed | Quantity Consumed
GEO10A, GEOTLA,
Accial Pre-Optic Window GROI0-68014 GAOLLA/GROLEA ]
Hadial Pre-Optic Window GEO10-88015 All 1
Polyclear Cooling Fluid GEZOZ-B0010 G8481A
Purge Gas Filter GED10-60156 All ]
Air inlet filter GS000-65002 All |
High Capacity Air Filter GBO10-6018G Cptional
Hotor seal for 8- port valve for .
AVEST GE4D4-80002 GBABIA /GRS
Rotor seal for 4 port valve for ,
AVS4 GR193-60002 GR4DEA
Rinse m.:]ul:ion e rinse station GR410-80123 SPS 4
Z.5mm id x 1m
Bart connector 2.5mm-1.5mm [T GH410-80124 5P54
PVC waste tubingSmm o x Gmm GB410-8018 P
id, 2m
Additional Parts may be regy Trom engincers stock:
X nxis dirive belt S410047500 P53 1
T
Zaxis drive belt B 10047400 BRE3 |
Peristalule pump tibing, FVC
SolvaFlex, 3 bridged, R SEsS l
Restore system
For HF i ask the to their sample i duction system.

Leave system in an idle state: on and purging,

Guidance: If the PM service is perfi d prior to a qualification service, then use the qualification
procedure as a guide for final i et up and check

Service Review

i‘{ Affix the PM sticker to the system or instrument logbook based on the customer's request.
O Complete the Service Engineer Comments section below if there are additional comments.

Agilent Tschnulugles

Issued: 3 February 2017, Revision: 1.1 Copyright & 2017
Page 7ol B

Other Important Customer Web Links

gow to get Information on your product:

Literature Library - hitp.//'www agilent.com/en-us/prod ficp-ges/icp- tems/D 1 [0-icp-

oes#literature
& Need to know more? - Wit/ www.agilent.com/ crosslab/ university!
B Need technieal support, FAQs? - hitpe/ S www agilent com/en-us/support! landing/ icp-oes
O Need Ties? - www agffent e 1i
Service Completion

-' % W woy E0ve
Service request number £PR5ER5TRT Date service completed oy E02
i, T

Agilent signature Howat T Customer shgnature e

Docurent part number; GE014-00075

Issued: 3 Februnry 2017, Revision: 1.1 Copyright @ 2017
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iEp_En Summary
Instrument Modal
Irstrurnent IC:
Ingtrumant Serial Number
Software Varsion
Fimware Version

Tested By
| Tast Completed On

Agilent 51005110 VOV ICP-DES
GA0TIANGED15A

WY18030001

7.3.1.9507

3442

Tes! Before PM

11/30/2022 9:35:22 AM

—

Result Summary
Subsystem Communications Test Skipped
A Flow Test Skipped
‘Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Vatve System Tes! Skippad
Resclution Tast Pass
Bensitivity Test oy
Precision Test Pass
Page 1of4
v
naslumungy
Sensitivity Test Pass
Radial
A Eremant Wavelength Specification  Method  Rato Standard Blank
s (188,980 nm} =450 SRER 1477 11565 685
He (186,026 nm) =410 SREBR M1 1186.3 gr.?
Zn (213,857 nm) 21421.0 SRBR 41005 51958.5 1586
Pb (220,353 nm) =460 SRER 1825 28086 185.7
Wn (257610 nm) = 3518.0 SRBR 110647 2841850 5878
Al (396152 nm) z34 SBR T 430479 5770.5
Ba (483 408 nm} =340 SBR 107.4 1887710.3 174075
K (766481 nm) z18 SBR 5 1008059 186264
Axial
Element Wavalengtn  Specificaion  Method  Ratio Standard Biank
Ag [188.980 nm) 22080 SRER 2345 30564 152:8
Se (186 028 nm) 1680 SRER 2181 38851 el
Zn (206200 nm) 232340 SRBR 12065 158504 144 5
2n (213:857 nm) = 17430 SRBR B364.0 183037 B 478.4
©d {274,438 nrm) =42270 SREBR 77185 1432402 M28
Ph (220.353 nm) 23200 SRBR 5763 144852 5804
Mn (257 810 nm) = 10625.0 SRER 3s421 14112573 19569
Cr (267.718 nm} =1048.0 SRBR 4482 1 1831106 16322
Cu (324,754 nm) 2180 SBR 462 371487 5 TEE2Y
Al {396,152 nm) =B.0 SBR 14.9 275447 4 176528
Ha (453,408 nmj =800 SBR 1806 10081527 3 525198
K {756.481 nm) z240 SBR 368 19271634  50858.1
Page 3of 4
v
nanslumungy

Resolution Test Pass
Elament Wavslangth Specification  Width
M {174.293 nm) £9.40 662
As {188.980 nm) 2820 6.20
© (193 027 nm) 21150 8.35
Mo (202.032 nm) =820 641
Cr (206,158 nrmj = 1340 204
Zn {213 857 nm) 2B70 662
Pl (220,353 nm) =0.50 713
Co (228815 nm) 17.20 17
Ba (230 424 nm) =840 7.21
Mn (257 10 nm) =13.30 850
M [260.568 nm) %2030 1433
Cr ({267 716 nm) =11.00 814
Cu {2724 754 nm) =25.00 18.96
Cu {327.395 nm) £14.20 1124
Sr{338.071 nm) %£33.50 2447
Ba (455403 nm) £ 44.00 3388
Sr (480 733 nm) 23500 7z
Ba (453 408 nm} = 36.00 2548
Ba (614,171 nm) <4200 2547
A {B75,283 nm) = 7400 59,82
K {765.481 nm) £80.00 64.94
Fege 2of 4
Ll
adslunugy
’Tnéhwn Test Pass
Radial
Element gth ficat
Walue % RSD
As (1BB.5E0 nm) =280 082
Se (196,026 nm) =280 om
‘ 20 (213857 nm) <150 043
Ph (220,353 nm) 2280 07e
Mn (257 510 nm} %150 [:1:14)
Al (396,152 nm) =150 048
Ea (493408 nm) %150 089
K (TEE.451 nm) =150 04z
Aol
Element gl i
Walye % RED
As (188,980 nm)} =150 057
He (196,026 nm) =150 076
‘ Zn (206,200 nm) 5180 .61
| Zn {213,857 nm) £1580 05
‘ Cd (214,439 nm) 5150 088
Phb (220,353 nm} £1.50 0.52
Mn (257 510 nm) £150 054
Cr (267718 nm) £1.50 0.54
Cu (324754 nm) =150 [+L:1:]
A5 {396 152 nm) 5 150 08
‘ Ba (4093408 nm) =180 0.85
K (TE6.451 nm) =150 122
[
Page 4 of 4
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Report Summary
Instrumant Model

Agilent 51005110 VDV ICP-DES

Instrument ID GEOT1AGA01EA
Irstrument Sedial Numbar MY 18030001
Software Wersion 7.3.1.9507
| Fimwara Versian 244z
Tested By PM Funclional test
Test Completed On 11/30/2022 11:43.38 AM
Result Summary
Subsystern Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Genarator Test Pass
Camesa Test Pass
Optics Test Skippad
Advanced Valve System Test Skipped
Reschuion Test Skipped
Sensitinty Test Stipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Tost Pass
30°% Air Flow {relative 75% Air Flow {relative
speed) spoed)
14,00 19.00
Water Flow Test Pass
RE Water Flow{Limin)  Camera Water Flow  Water Inkel Temperature
[Limin} °c)
144 1.05 18.51
Page 1of2
v
naslunugu
Report Summary
Instrurnant Moded Agilert 5100/5110 VOV ICP-CES
Ingtrumant 10 GBO11A/GE015A
| Instrument Serial Number WMY18030001
Software Version 7.3.1.9507
Firrware \ersion 3442
Tested By PM Pedornance test
Test Completed On 113002022 12:10:42 PM
Result Summary
Subgystem Communications Test Skippad
Air Flow Tesl Skipped
Water Flow Test Skipped
Gas Flows Test Shipped
RF Generator Test Skipped
Carnera Tast Skipped
Optics Test Pass
Advanced Valve System Test Sxipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Optics Test Pass
Radial Al
Intensity SBT4B08 5822476
Wavelength 737212 737212
Page 1of4
v
naslunugu

[ Gas Flows Test Pass
Mebulizer  Aciumi Flow  Back Auiliary Actual Flow ~ Black
Target Flow Pressure Target Flow Pressure
o7 o7 163,37 200 199 108.49
Makeup Actual Flow  Back Plasma Actus| Flow  Back
Target Flaw Pressure Targel Flow Prassure
200 2.00 1285 18.00 7 2345
RF Genarator Test Pass
RF Power Supply Test Pasead
RF Power Supply (V) 147.437
RF Cscillator Test Passed
RF Oscillator Frequency 0.000
(MHz)
Wark Coll Current (A) 45069
RF Power Supply Current (A} 1.937
Camera Test Pass
Integration Time  Standard Deviation  Status
(mz}
Electronic Ofiset Tast 1000 5.305 Passed
Dark Current Test 8000 0.578 Passed
Array Test 5 0024 Passed
Lmzarity Test 0118 Passad
Page 2ol 2
[
n@sluniugu
[Resolution Test Pass
Element Wavalength  Specification  Width
N (174.213 nm) £9.40 679
As (188980 nm) 2820 608
C (192.027 nm) =11.50 B29
Mo {202.032 nm) £8.20 B6.30
Cr {206,158 nm) 51340 .05
2n (213 857 nm) =&T70 B.77
Ph (220,353 nm) =950 T2
Co (228.815.nm) £17.20 11.67
Ea (230424 nm) =840 T3
Tén (257 B10 nm) 513.30 048
Mn {260,568 nm) 22030 1425
Cr {267.718 nm) =11.00 T84
Cu (324 764 nm) %2500 1899
Cu (327.395 nm} 51420 11.33
Sr (338,071 nm) <3350 24.44
Ba (455 403 nm) =44.00 3388
Sr (460.732 nim) = 36.00 17.51
Ba (453.405 nm) =36.00 25.56
Ba (614,171 nm) £42.00 2496
Ar(B75.283 nm) 74,00 58.38
K {785 481 nm) 50,00 BE.63
Page 2aof 4
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['Sensitivity Test Pass

Radial
Element Wavelength  Specification  Method  Ratie Standard Elank
As (188,580 nm) 2480 SRER 1478 1148.3 548
Se (186,026 nmj) =410 SRER 1118 12228 101.0
Zn (213.857 nm) z 14210 SREBR 43750 52582.3 1437
Ph (220,353 nm) =480 SRER 199.8 27444 1885
Mn (257610 nm) 23518.0 SRER 128017 2855913 4960
Al (396,152 nm) =34 S5BR 89 5288B.6 48738
Ba (483408 nm} =30 SBR 184 6 22872318 148081
K (TEB481 nm) =18 SBR B4 1067018 143508
Auial
Element Wavelength  Specincation  Meinod  Ratio Standard  Blank
As {188.980 nm) 22080 SRBR 2424 70 1548
Se {196,026 nm) 2150.0 SRBR 2261 41345 2883
Zn (206,200 nm) ®2340 SRER 1126.6 137820 1485
Zn {213 B57 nm) = 17430 SRER 4008 1771863 4425
©d (214 438 nm) zaz270 SRER To01.9 125884.2 3216
Ph (220,353 nm) = 3200 SRER 5383 12008.3 L6
Mn (257 610 nm) = 10525.0 SRER B0B4E.2 12879680 17388
Cr (267,716 nm} = 1048.0 SRER 43860 1673366 1424.4
T {324 T54 nm) 2190 SBR 521 3738907 7033.1
Al (386 152 nm) =60 SBR 168 2883877 151124
Ba (453.408 nm) =800 SBR 2252 101734415 449717
K (788.481 nm) z240 SBR 307 18741362 460557

Page3of 4
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Agilent 55 240 280 Series Atomic Absorption
Spectroscapy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems to assure reliable operation and the accuracy of your resulls;

Delivered by highly trained and certified service enginesrs using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you n2ed to reduce unplanned

downtime and keep your systems operating at thesr peak. This checklist will be completed at the
end of the service and provided to you as a record of the installaton

Note: While nor-current production A& Instrument and or accessary modals are not covered
specifically in this docurment it can be used as a basic reference

For moee Information about Agllent Technologles services pleass visit our web site using the
following URL  httpy//www agilent comyen-us/services

ntraduction

Customer Information

1 Custornars should provide all necessary operating supplies upon request of the engineer

2 A customer representative should be avallable to the engineer while parferming the preventive
maintenance pracedures

3 Any parts, not included in the Parts Lists section of this document, are not part of the
recommendad Preventive Maintenance service, nor are they included in the price of this
senvice

4 If & system reguires the use of extra or special procedures and/or parts for the maintenance

sarvice, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revinon 10,00, lsgued. Novernber 2029

& Agir Taohnologies, ng, 2021 “uy, -

,éi Agilent
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| Precision Test Pass _|

Radial

Excment Value % RSD

As (188.980 nm} =280 Q80

Se (196,028 nm) 5260 084

Zn (213,857 nm) =150 020

Pb (220,353 nm) =260 058

M (257810 v} <150 028

Al (398,152 nm) 5150 028

Ba (453,408 nm) <150 050

K (786451 nm) 5150 023
ol

Shel Value % RSD

As (182980 nm) 150 af

Se {196.0268 nm) =150 043

20 (208,200 nm) %1.50 0.45

Zn {213.857 nm) <150 0.37

Cd (214,438 nm) s180 048

Ph {220,353 i) <150 0.48

Win {257 510 nm) =150 074

Cr (267 716 nm) €150 0.28

Cie (324,754 nm) s150 0.51

1336152 nm} =150 045

Ba (493,408 nm) =150 081

K {765,481 nm) s 150 084

Page 4 of 4
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wnasluniugu

CrossLab

Instrurment Fraventive Maintenance Chacklist
Frem g to s

Important Customer Web Links
» For more information about Agllent Technolo:

following LIRL: hitp'dfwww agilent comm/en-u
Tepair

senices, please visit our website usng the
adusts/crossiab-instrument-services/senvice-

» Toacoess Agilent University, visit ittp//'www agilent corm/erossiab/univarsity/ 1o leam abaut
traiming optians, which include online, classroom and onsite delivery.
Atraming specialist can work directly with you to help determing your best options.

o A useful Agilent Resource Conter web page is available. which includes short videos on
maintenance, quick lists of consumables for new instruments, and ather valuable infarmatian
Check aut the Resource Page here: hitpsy/www aglient.com/en-us/agilentresources

« Meed technical support, FAQS: supplies? — visit our Support Hame page at
hitp./fweww, agilent comy searchysupport

= Gef answers Share inzights. Build connections:
Jain the Agilent Community at ity

MMty agilent, com/wele

Service Engineer's Responsibilities

« Contact the customer and ensure hat all necessary supplies are avallable before the
praventive maintenance visit

= Confirm the ability of the instrument to deliver cantinued safe operation as established via the
Agilent A safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this declsion )

« Only select those pages that relate 1o the system or module being serviced.
« Complete empty fields with the relevant information
= Complete the relevant checkboxes in the checklist using efthera X" ar tick mark "v™

»  Check "Section not applicable’ check boxes to Indicaie services1asks oL dellversd, as
appropriate.

= Complete the Preventive Maintenance service in the order of the tasks listed.
o Complete the Sarvice Review section together with the customer

s Complete the fields for page numbers at the foot of each selected page

» Complete the total number of pages field in the Service Completion section

= Ask the custemer to sign the Service Completion section Including the customer's and yaur
slgnature.

This Information is subject to change without notice.

-’: Agilent
nasluemuay




CrssLab

Framn e e D

Instrumant P Ttenance Checidist

Instrumertt Mair

System Information

d Check this box If an Instrument configuration report s attached instead of comgpleting the
table.

Instrument System Name and ID 10 FEAR [ Myraneeo| | URE HEM 1564
Instrumant System Site and i

Laocation Hesyy el Pwshsis U/ UNTTED AT pnd) Eresnesbened
List S T t Preichict Rianbas Iehlm'::tl.almmbcuol'm
! disnp - L mypitse)

2 Tadad myygeon|

3

4

5

&

7

B

a

it Tectralgies o 2001

i~ Agilent
enanslunuau

Agilent
C ross Lab Instrument Preventive Maintenance Checklist

From nagfe a Oherane

£ Procedures

1tive Maint

Pr

FLAME SYSTEM section
0 Section not apolicatie

Electronic components

d Review and confirm instrument configuration deta in SVD

@ Confirm pawer supply valtages using the SVD Paower Supply diagnostic.

O Far Dual Beam instruments - Confirm REC freguency using the SVD RBC frequency
diagnostic.

[ Check the burner adjuster contrals for complete and free movement. I the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide gresse

E’Run SVD tests to exercise all motor drives over the full range of their travel:

& Manochromator drive
" Slit drive

& Lamp selector

O ABA v

Optics components

A" chack that external optical surfaces are clean — Clean or replace as required.
L Lise SVD and perform Maono Wavelength Comection.

@ Usa SVD and perform Siit Calibration.

@ Use SvDand perform Grating Squareness Diagnostic.

@ Usa VD and perform Zero Order Offset/Mono Camection.

@' Use £vD and perform Wavelength Repeatability

Physically inspect selected HC lamps (custorner to supply per their choice} and measurs
the % Gain for each lamp. Advise customer if lamps are showling emission degradation due
1o age.

B check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 lamp s showing emission degradation dus 1o age.

i3 Agilent
nasluatAy

CrossLab
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Instrument Preventive Maintenanoe Checidist

ﬁ/ﬁgilent Ah safe operstion flow chart inspections (to determine if the PM can be performed),

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued,

@ biscuss any specific issues with the customer before starting

U For HF application systems, if standard sample introtuction sysiem wes not installed, ask
the custamer to install it svs

X Rewview the Instrurnent iogboak far recarded probleme and comments
@ Bave instrument control settings before starting the procedure

Q¥ Perform a general inspection of the systam for cleanliness.

@ check for proper installation of parts. assemblies, sensoes et

D/L‘.neck gystem for required instalfation of components, settings as defined oy currant
Service Notas

ﬁ Check for required firmware updates and venfy with customers if they would like them
installed.

D”Um EVD to perform a Full Wavelength Scan for Cu HEL - "As found test 1"
@ Perfarm = Basic Cu ABS test - As found test_2°

D/F'nm the Details page or soreen caplures of the test results and attach to the end of ths
checklist

i3 Agilent
enanslupuny
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Instrument Prevantive Maintenance Checklist

s e jucti j Atormizat

& Inspect the burner interlock plate 1o ensure that the interlock pin is secure and cotrect for
the burner type.

a’clean the burner slot with a clean white card.

& Check the uniformity of the slat width

W Clean the burner if required,

Ef Change the burnaer o-nng

@ Claan the nebulizer, spray chamber and liquid trap

& change all e-rings and seals in the nebulizer, nebulizer Block and spray chamber.

& Check that the pressure refief bung refeases readily

o Change o-rings an the fuel and axidant delvery barhs

& Leave the liquid trap EMPTY and venfy the flarme will not ignite in this state.

z Refill liquid trap and check that overfill dralns freely inte the drain/waste tube,

@ Cheek the drain/waste wube for good drainage. It should not have tight bends, kinks or loops
and the lawer end must be above the liquid level in the waste vessel

d Check and clean the igniter electrada

@ Pressure test for leaks
[ L eak test gashax internal components and connections
E’ Check safety Interlock status and operation using the SV interfock monitoring disgnostic.

B’Ignite & flzme:

B check that you can adjust the nebulizer uptake rate from 4 to 8.5 mL per minute.

L3 Cptimize the instrument ready to perfarm Cu sensitivity test

E/Cleete 8 manual methed to perform a Basic Cu ABS test - “Final Performance Testing *

@ Runa PM campleted sensitivity test for 2 5 ppm copper sample and record the results in
the Af PM Performance test results and measurements table.

eprermiber 30E

e 3 Agilent
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Instrurment P Maintenance Checklist

FURNACE SYSTEM section
,D’.Sect.‘aﬁ ot apglicable
Electronic components

O Review and canfirm instrument configuration data in SVD
O Caonfirm pawer supply voltages using the SVD Power Supply diagnostic.

Mechanical components

O Run YD tests to exercise sll motar drives over the full range of thesr travel
O Monochrometor drive
0O Slit drive
O Lamp selector

Optics components

0 Check that external optical surfaces are clean - Clean or replace as required.

O uUse SVD snd perform Mono Wavelength Comection.

O Use SVD and perform Siit Calibration.

0 Use SVD and perform Grating Squareness Disgrostic.

O Use 5VD and perform Zero Order Offset/Mono Comrection,

O Use SVD and perform Wavelength Repeatability.

0O Physically inspect selected HE lamps (customer to supply per their choice) and measurs
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
1o age

O Inspact the GTA workhesd gas hoses and conrections far leaks.
O Pressure test for gas leaks

O if the cooler system is accessible (stand-alane) check for correct operation and
coalant/water level — this includes any temperature and pressure settings plus filter
clearing (air flow and water).

O inspect the GTA workhead water hoses and connections for keaks
O Chack all graphite components and raplace if necessary.

00, Insuna Wowemoar 2021

t Tectraiogme, ino. 3071

i Agilent
enansluaua

CrossLab

Faors v 1 Dutneee

Instrument Preventive Maintenance Checldist

O Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing

T Piace the T-piece in an ultrasonic bath containing strang detergent 1-5% Decon 30 ar
sinilar, for approximately 510 minutes

O Wash the T-plece under a tap with a strong flow of water.

O Rinsa with distilied water through afl of the inkts in the reverse direction to normal sample
flow.

O Reassemble

E/Secrlqn NOT Applicatie
The Agilent SPS 4 autosampler Is designed to need minimal maintenance
The following maintenance requiraments are suggested to mamtain the performance of the
sutosampler
Q Cleaning the spil tray, rack location mat, end frames and chassis aceessaries with a damg
soft cloth and diluted mild detergent.
O Cleaning the autosampler cover panels with domestic window cleanar.

O Checking the ¥- axis and 2- axis drive belts for cracks, solits, damaged testh, excessive
fraying, color changes or degradation from fumes

O check the X- axis, Theta- axis and 2- axs FFO cables for cracks, incorract pasitioning,
damaged edge or damaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
Far further details refer ta the SPS 4 service manual GB410-90050

Sample preparation system (SPS 3) accessory

Z{Sﬁ:nm NOT Appitcatie

0 Check the x-axis and z-axis iming belts — Replace if there |s are any cracks, splits or color
deteriaration-and beft tension

0O Check bett tenslons - adjust if required

O Chieck the lubrication pad for single x-axis shaft, If pad is dry or custormner has observed any
vibration or erratic movements of the x-axis carrisge, add 1 mL of Dow Corning 200 ® Fluid,
200 C8 into the well,

0 Check the autc-samipler ability tofind tube positions - Calibrate if required

0 Ciean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampered with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Fevimor 1608, innued: M

singen s 2 -4 Agilent
nasluaUAy

CrossLab

From Tt 1 Dot

Instrument Preventive Malntenance Checidist

0 Tube

O Electrodes

0 shroud
O check and elean the end windows on the workhead
O check safety Interdock operation

O Optirnize the instrument ready to perfarm Cu sensitivity test

O Runthe sensitivity test for a 25 ppb copper sample and récord the results in the results
table

2(5e:rbn NOT Applicable
O check condition of the PSD cagillary - replace If necessary

O check condition and aperation of PSD syringe — ensure |t does not have alr locks and
bubbbes.

O Change PSD rinsa bottle o-ring.
0 Check and clean the rinse vessel.

) Check the drain tube for good drainage, it should not Have tight bends, Kinks or loops and
the Iwer end must be abiove the liquid level in the waste vessal

O Ensure that the waste vessel is suitable for use with the furnace aystem.

z’sﬁx.‘“t.‘fl NOT Apphcable

0O Re-torque sorews securing the hubs, presser anms and pump ratars

O Adjust sach roller so that it rotates fraely,

O Wipe clean the pumip rotor rollers and pump ands with a dry clean ciath.

O Ensure that the presser ame and the surfaces near the pump are free from dirt and spills

O Remave the purmp module rear cover and check for the incursion of liguids and any signs of
coragion

0O Re-torque the nuts that fasten the motor mounting plates to the chassis
O Check cligs securing the diluents holder and replace if necessary.
O Disconnect, clean T-piece, and reassemible the tubing using the following steps,

45 Agilent
enansluplunm

CrossLab

P gt e

Instrument Preventive Mainterance Checklist

O Section NOT Applicable

a Inspect VGA gas supply hose

B inspect/replace VEA pump tubing

X Check low gea pressurs interlack setting— adjust If required,

O Check precision orifice gas flow setting — adjust if required

A Check gas requlator pressure to 46 psi (325 kPa) — adjust if required

p’ Clean the extenor surfaces of the accessory with soft lint free cloth. This cloth cen be
dampened with warm water or  mild detergent. Do not use arganic solvents or abrasive
cleaning agents,

UltrAA lamp accessory (external)

& Section NOT Appiicatie
0O check the condition of the power cable.

O Clean the exterior surfaces of the accessary with soft lint free clath. This cloth can be
dampened with warm water ar a mild detergent. Do net use organic solvents or abrasive
claaning agents

Restore System

ﬂjlr you have allered the customer’s instrumentation during the course of PM, restore to the
original status ta allow the customer to conduct their normat activities (e.g., reload the
austomer's method |

Guidance

If the PM service is performed prior to a qualification service, then use the qualification procedure
as a guide for final Instrument set up and checkout

Aesimn 1000, Ionues Novwmos:

4 Agilent
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Agilent

CrossLab CréssLab

Instrument Preventive Maintenance Checkiist Instrument Freveritive Mainterance Checklist
o gt e hacors

o g 1 O

AA consumable and parts list table

Service Review fattmone: ' Consomae | P T
S Attach available reponts/pantouts of 2l tests to this docurmentation. i on =S geindie: || Soisqa e PMsuopbed | oovenan
K Racord the Praventive Maintenance service activity in the customer's records/logboak Teat Sohution - Blank solutlon | B160-7001 B0 65140 240 250 PM suppiied | Common
& Updat It & counters as appropriste Copper, 1000wg/ml, 100mi | 51908279 50 55 140 240 280 . Corrmon
£ Affix the PM sticker to the system or instrument logbook based on the customer's request mfs;""‘” SNUROUE | goyonoadtd | 5055140 240 280 PMuppled | oo

Complete the Service Engineer Comments section if there are additional cormiments. Organic Kit Q010083500 | 50 55 140 240 280 PMsupplied | Flame
B’_Rewlew this service, parts replaced, and test results obtained with the customer ‘wire Nebulizer Cieaning 9910024700 51 §5 140 240 280 eansurmsble Fame
ﬂflf the instrument firmware was updated, record the details of the change in the Service Tuking-Capillary Std Nebs 9010024800 50155 140 240 280 consumable Flame

Engineer's Cormments bax or if necessary, in the customer's I records, Caply T VG N (3] | gt | s a0 220 280 R

[erganics ealy] o Aame
Test Results Glass mpect besds {5/pk] 9910025700 50 55 140 240 280 consmatis Flame
Expected Test L’gg:lgﬁ;_\h“d‘ )| oropzason | sosstaozozsn | consumabe [ oo

FealD saa it ok ol TestReAAL Bumes clearing atrip (100/pk) | 9910053900 [ s0s5140240280 | consumatie | Flame

::::::::::.:‘::‘::ﬂ.a e | — — ;:g'h”‘c:l‘!::' i 2010082600 | 50 55 140 240 280 PMaggled |

Fiama performance tast with 5 pom copper sample :;‘f:: ﬁ‘:\rr F:::;h\ FLIORZENR R AR TR Prtsapeied Commen

Alr facatylona, mixing paddle rermovad Abs vale » 0.5 [ BT Pad sdhesie window (round] | 4810012700 50155 140 240280 PM suppiied Commen

Air facetylere, mixing paddle metalled 10 replicates RRSD<1.0 o4 :::gt:‘rﬁ: window 4910012800 50 55140 240240 P suppliad Comman

Deutarum furnacs optice PRIT Gan teal -

Far peppier at 324 8 nm, & m, 0.5 nm slit widih 1«55% = Electrede kit 41 (02) SM000 | STAI0 PMamplied | Fumscs:

Deuterium fumace performence test with 25 pab copper sample (324.8 m) Shroud (D2) £310002100 GrATZ0 P suzpled Fumace

Precizion %RSD <404 _ Zeeman akctrode kit (1 pr) E310003500 GTAIZD P sumpliad Fumece

freven 018 = Zeeman shrowd 0003500 | GTAT20 PMsugpled | Fumace

Zeaman furmace sneytical performance 25 pb copper sampie (327.4 Am) OHing PSD rinse boltle E910025900 PED120 PM suppliad Fumece

Iecheion Jou0 EAOE = * For engineers who only service AA Instruments 5190-8279 can be used as a cheaper

Abs ke 2010 = alternative for 6610030100,

MER% 0% - Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer,

: -Agilent
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gl SVD Results Report £
Ere.siiﬁll Instrument Preventive Maintenance Checklist VARIAN
RepoartID7 Diagnostic Start Time: 30012023 0752 AM  Diagnostic End Time:I0/010020 Di53-18 Al
Service Engineer C (optional) Customer: UMTED ANAL YSIS AND ENGINEERING CONSULTANF: Nuksan Lueangssngwan
Address: Contact Details; 02-637-8363

Instrument Configuration

Configuration:

Serial Number: MY13160001
Instrument Model: Varian Ad140i240/280

Turret Type: Automatic
Number Of Lamps: 4

Service Completion
Service raquest umber Go0siiii} Date sarvice _Jan 38 2013
Agilet sigrature MNeliam L Custorner signature Chowdlhandn
Tetal nurmber of pagas in this docurment ,_l"’
*, -
.= Agilent

inanslaratAx

Flame Instrument: True
Furnace Instrument: True
Zeeman Present: False
Internal Zeeman: Faise
Internal UltrBA: Falss

Optics Type: Double Beam

D2 BG Correction Fitted: True
Boot Block Version:

Mono Type: Automatic
Gashox Type: v Gas Box
Auto Burner Adjuster: Faise
Mains Frequency: s0
Firmware Version: 211
Photomultiplier Type: Normaligoonm)
PWE Version: 45

EEPROM Data:

Instrument Run Hours: 55326.283

Zero Wavelength Offset: 30.175

Meno Correction: 0.760

Flame Hours: 28287084

D2 Run Hours: 46984.500
D2 Serial Number: not set|
D2 Install Date: 01/01/1970
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Frequency:

Averaging Period: 300

Datapoint Count: 20

Upper Limit;
51.00

Highest Measured Frequency:
5000

Average Frequency:

Lower Limit:
49.00

50.00

Lowest Measured Frequency:
50,00

Resuit: IEZTEYTN

Report Genevated At J0TLI02T 9.54:51 AM

wonanslaeruns- i



Power Supply:

Averaging Period: 30.0
Datapoint Count; 20

Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 1247 13.20 lm
-12.00V Rail -13.20 41,90 -10.80
5.00V Rail 450 5.02 5.50
310.00V Rail 279.00 320.00 341.00

Report Generated At F001/3023 2:54:51 AM

tenanslammynm-

Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324.750
Connected to Socket: 3

Lamp Alignment:

Lower Limit{nm) 224758

[Appvach from Zero Ordar)

Sample 1: 324.828
Sample 3: 324.823
Sample 5: 324.823
Sample 7: 324.823

Sample 9; 324.823

Mean: 324824

Lamp Current(mA): 4
Slit Width(nm): 0.2
Slit Height: Mormal

324.828 Upper Limit(nm)

{Approach from end)
Sample 2: 324.828

Sample 4: 324.823
Sample 6: 324.823
Sample 8: 324,819

Sample 10: 324,819

Standard Deviation: 0.002

LN Passed |

Repart Genarated Al 30012021 :54:51 A

ronanslumun-E8

Beam Balance:

Lamp Type:
Lamp Socket Used:

Peak Selected:
Lamp Alignment:

‘X’ Lamp Screw "Y' Lamp Screw

Sampia Feak !%;‘_rgr_;_l Sample Pask t_f EEE ; ]
£, #N
il \- | \
/ \
4 Sy vd My
7 . o oot \
5 A BT
Paak ?yn {1 B0E \ Pm?m; [ | \
v N " \\
3 Upper Limit: = Uppar Lime ™
RetPri: Ref Pr 2 Raffr 1 RelPr2:
| [{E I 0807
@j Lowear Lint: 1 Lawear Limi:
-
X Lamp Screw Result: [l EEt10] i ¥ Lamp Screw Result: m

Grating Squareness:

Lamp Element(s): Cobalt/Chromium/Copp
Lamp Turret Position: 3
Lamp Current{mA): 10.00
Slit Width{nm): 0.2
1st Order Wavelength(nm): 324.50
Lamp Alignment: RG]

Lower Limit (hm)  Actual (nm)  Upper Limit (nm) Result:

Zero Order -0.10 0.00 010
First Order 324.45 374 80 22515
Second Order 84923 649.55 649.97 m

Report Generated At:  J001/2023 3:54:51 AM 3

tonanslaeruns-RE

Mechanical
Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Miscellaneous: =/
Signal Processing Linearity:

Calculate Mode: New Calc Made

Lower Limit Actual Upper Limit Result:

S0 114 261 297
s1 156 164 191
52 271 206 332 | Passed |
s3 474 507 579 m
sS4 825 97 1008
s5 1435 1528 1754
56 2498 2768 3053 m
ST 4347 4749 5313

Interlocks:

Burner Fitted: IETGREN
N20 Burner Fitted: DT
Flame Shield Closed:

Flame Detect:
GCU Active: IECTTHE

Gas Control Fitted:
Pressure Release Bung Fitted:
Liquid Trap Fitted: FTILGEE

Oxidant Pressure: [IITTTIE
Oxidant Changeover:

Ignition:

Report Genarated At JOUL202T 8:64:51 M

w
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Auto Lamp Recognition:

Lamp 1: Uncodied Lamp/Not Connected

Lamp 5: Nat Supported

Lamp 2: 7 - Silver/CadmiumiLead/Zinc{UItrAd) (Ag/CLamp 6:MNot Supported
Lamp 3: 76 - ConalChramium/CoppediranMangane Lamp 7:INat Suppartec/Ni}

Lamp 4: Uncoded Lamp/Not Connectad

Lamp 8: Nol Supparted

OV Passod |

GTA Temperature Monitoring:

Notes:
Signatures:
UNITED ANALYSIS AND ENGDateRING CONSUL TANukosn Lusangsangwan Date
'
Repart Generated At 30012023 25051 AM [ Laﬂar's‘l’mﬂﬁnmm

Sequential by ime report 30/01/2023 11:03 AM SpectrAa
Page 10l 1
Analyst
Date Started NZ023 11:00 AM GMT: 3001/2023 4:00 AM
Workshest Cu 5 ppen Serssiivity 01
Cammant
Methods o
Computer name  HB4212
Serial Numbar: MY 13160001
Mathod: Cu [Flame)
Sampls O Cane mgll WRED  Mean Abs
Cus 8 ppm Frecisian,~ UNCAL U4 05354
Fesadings
05303 D518 0.5407 0.5358 0.5383 05375
[.5406 08479 05410 05367 No2023

tnanslairauny

Sequential by time report

30/01/2023 10:58 AM

SpecirAd

Page 1o0f1
Analyst
Date Started JOM0N/R023 10:56 AM GMT: 300172023 3:55 AM
Workshast Ca 5 pomn Sansithty
Camment
Mathods Tu
Computer nama  HEWZ1Z
Serial Number: WY 13160001
Mathod: Cu {Flame)
Sanple O Canc moil RS0 Mean Abs
Cu 5 pom PreTest LNCAL at 05596,
Fadings
08824 05592 0.5610 Iwar2oe

enenslununy

Sequential by time report 3000172023 12:41 PM SpectrAd
Page 10of1
Analyst
Date Started ANDZ0RI 1LET PV GMT: 3000172023 5:22 AM
Worksheet
Commant
Methods
Computer name  HEM-212
Sarial Number: MY 13160001
Method: Mg (Vapor)
Sample ID Cone ug'l %RSD  Mean Abs
Hy 10 ek UNCAL 02 0atg
Fasdngs
04710 0178 URERF] F012023

ionanslarauny



D3 Seeviess Co. Ll
m Services 2 Soi Ladprac-Wenghin 53, Ladprao-Wanghis fd., Ladpran, Ladprso, Bangkok 10230
Phame ; +66 {012 538 2054, Email : dgeservieesinfo@gmail.com g s

CERTIFICATE OF CALIBRATION
Certificate No.:  SP23-021 Page 1of5
Customer :  United Analyst and Engineering Consultant Co., Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Suldunmvit Road, Bangehak, Phrakhanong,
Bangkok 10260
Location of ealibration :  Laboratory 315
Equipment :  UV-Vis Spectrophotometer

Manufs er:  Agilent Technol

Model : Cary 60

Serial No.: MY15410009

1D No. NiA

Received Date : 20 Muy 2023

Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument :  Good

Calibrated by : I}—U]ﬁ Approved by : aar e
1 Mr Tammwur Rittidach ) (s, Chonthicks Ssngagern )
Technical Manager Chaality Mannger
Iabommiony, epl wilh e prior o dve DO Services Co. Lad.

DE Services Co. Lod.
DGE | Seryices 12 Sni Ladprac-Wenghin 35, Ladprac-Wamghin R, Ladprnn, Ladpran, Banghok 10230

Phane - +66 (012 538 2054, Email : dgenervicesinfigrmail.com e
REFORT OF CALIBRATION
Certificate No. ¢ SP23-021 Page 2of 5
Environment Condition: Ambient Temperature 25 £5 €
Relutive humidity 55420 WRH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Centificate No. Due date
Ahsobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 55929 22 Qiober 2023
‘Wavelength Standard set 25806 B5916 22 October 2023
‘Wavelength Standard set 25758 95915 22 Oetober 2023

Traceabllity This cenification is traceable to the i System of Unit maintained st National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited
spectral Band Widith of UUC : L5 nm.
Scan Speed of UUC @ 60 nm/min
Scan Tnterval of UUC: 015 nm,
Rexolution of ULIC - Photometric  000K0T Ahs.

Wavelength 0.1 nm.

FhgTOR42 ROL 1] 672021

lﬂﬂmﬂt‘ﬂ’)ﬂﬁ“

DOE Services Co, Lok
m Services ol Ladmir-Wanghin S5, Lacruo-Wanghin R, Ladprao, Ladpems, Rangkok 16230
Phone -+66 (112 $38 2084, Simail ; dgeservioessafio@gmail com P
REFORT OF CALIBRATION
Certificate No. : SP23-021 Page 3 af §
Calik Results : Withoat adj
Photometric Accuracy 5
Wavelength CHMs Values | ULC Reading Correction Uneertalnty Coverage fsctor
(nm.) {Abs) (Abs) (Abs) (Abs) &
(L0000 0000 0.00060 00028 2.00
pers 0.5787 0.5742 00045 00031 2.00
1.04%0 1.0423 00067 00029 2.00
2.1900 21847 L0053 0.0075 2.00
(1O (1000 0.0006 (0028 2.00
- 0.5607 0.5577 00030 0.0034 2.00
1.0247 10234 0.0013 0.0035 200
21229 2171 00058 (.008% 2.00
000060 L0006 L0006 00028 2.00
4 0.5236 0.5184 00052 0.002% 2.00
0.9634 09607 0027 00029 200
1.4743 14715 00048 00081 2.0
0.0000 ~0.0001 0.0001 00028 2.00
. 0.5191 0.5159 0.0032 0.0031 2.00
L0003 0.5980 0.0023 00033 2.00
1.9987 917 0070 (0087 2.00
0.0008 00000 00000 0.0028 2.00
0.5523 0.3501 00022 00030 2.00
24 10RO LOBOR 00001 00030 200
20391 20336 0.0055 00081 2.00
0.0000 00000 00000 0.0028 2.00
& 0.5601 01,5585 0.0016 0.0031 2.00
L0512 L0485 00027 0030 200
19294 19317 0,023 0.0083 2.00

FMME-02 RO1 1112021

lﬂﬂm‘ﬂu'ﬂ’)llfpl

FAE-TOS-G2 BRI 111 L2031

tanms’bimuqu

DQE Services Co_Lid,
il 37 Soi Latpran- Winghin 55, Ladprac- Winghin R, Ladpruo, Ladprao, Rangkak 10230
" Services

Phone : +66 (02 538 2054, Emall : dgessrvicesinfo@gmail.com v

REPORT OF CALIBRATION

Certificate No. :3P23-021 Page 4o0f 5
Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertaluty | Coverage factor
(nm) (Abs) (Abs) (Abs) (Abs) i
00000 00000 0.0000 0.0050 2400
o8 0.7478 0.7436 0.0042 0.0038 2,00
00000 0.0000 0.0000 0.0050 2.00
= 0B686 1.EG48 0.0038 0.0064 2.00
i3 00000 0.00060 0.0000 0.0050 2.00
0.2912 0.2908 0.0004 0.0052 200
00000 0,000 00000 0.0050 2.00
2 11.H448 06308 00050 00058 200

FM-208-00 R1 1712031

mnzm'bimuqu




DOE Services CoLu,
ﬁ Services 1270 Ladmo Wangin 55, Ldpro Wanyhin R, Lacgmo, Ladpra, Binghok 10230
Phone : +66 (012 $38 2054, Email : dgeservicesinfo@gmeil com i Lo
REFORT OF CALIBRATION
Certificute No. : SP23-021 Page Sof §
Wavelength Accuracy :
CRMs Valaes | UUC Reading Correction Uncertalnty Coverage factor

(s} (mm.) {mm.) {mm.) E

24172 2420 -0.28 018 200
1048 795 003 018 200
5741 2875 031 018 200
13406 3135 .36 018 200
60.93 3603 63 418 200
41850 a0 ] [3E] 200
44594 H53 .64 18 .00
453,66 45340 166 118 2,00
46002 459G 042 018 2,00
536.59 5364 19 018 200
637.98 6383 -0.32 .18 2.00
43138 L0 (%] (%] 200
472,50 4ams 000 018 200
513.47 5135 0,03 018 200
51888 529.0 -0.12 018 200
ma 51340 017 018 2,00
58528 5B5.0 035 0.20 2.00
68440 6h4.5 -0.10 018 200
740,72 410 =018 0.z 200
T48.55 74835 o 018 200
807,03 8070 (] 1% 2,00
§79.28 879.5 -0.12 018 2,00

Remark ;- UUC = Ush Usder Callsrasion.

=3 = Noe Avalable

of the coversge factnr k.

< Tnficates non IS4 scoredited
= End of Certificate -

FM-MG-03 ROT 111172021

mﬂms'bimuqu

DOE Services Co_Led,

DQE Services 32 Soi Ladpro-Wanghin 55, Ludprao-Wanghin R, Ladgras, Ladprao, Bangkok 10230

Phons : +64 (012 538 2054, Emall : dgeservicesinfofilgmindl com

REPORT OF CALIBRATION

Certificate No.:  SP23-007 Page 20f 5
Environment Condition :  Ambicnt Temperature 25+5 €

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 95935 22 October 2023
Absobance Stundurd sci 25757 95929 22 October 2023
Wavelength Stondnrd set 25806 95916 22 October 2023
‘Wavelength Standard set 25758 950915 22 Octoher 2023

Traceabllity This cenification is traceable 1w the Intenstional System of Uit misintaioed st Nationol -

Institute of Standards and Technology (NIST} through Starnn Scientific Limited

Spectral Band Widthof UUC: 4.0 nm

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : Photometrie 0,001 Abs.

Wavelength 0.1 am

enaslumuny

FR-TURALE RE1 1711300 ]

DIQE Services Co.Ltd,

DQE ¢, icos ¥ Sl Ludao-Wanghin 35, Ladpmo-Wanghin R, Ladpras, Ladpraa, Hangkok 10230

Phone : +66 (002 338 2054, Email - deeservicesinfodipmail. com

CERTIFICATE OF CALIBRATION

Certificate No, :  SP23-007 Page 1of5

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

Address : 3 Sot Udomsuk 41, Sukk it Road, Bangchak, Phrakk Banghok 10260

Location of calibration :  Laboratory 315

Equi : UV-Vig b

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

1D No, ¢ UAE WAS 006/2552

Received Date : 6 Junuary 2023

Calibration Date : 6 January 2023

Issue Date ;10 January 2023

Condition Instrument 1 Used

Calibrated by : D{ Approved by * et
¥ o ofa T4
{ Mr Tanawur Rittidach } { M5, Chondhichn Sangngem )
Techaical Manager Quality Manager
i bl anly i e and was m date and place
‘The memuremen cypobilny of the lahamnzry and b i e

nasonal wardurds laharsory. This cenificass may ool be reprodueed other than i full excepe with She prior writtos sppeovad of the DOE Services Co., Lid

wenaslunun

FM-TE-02 kAT 1782021

DOE Services Co.Lud,
DOE Services 1259t Ladpao-Wanghin 55, Lidpran-Wanghin R, Ladpras, Ladpeuo, Ranghok 10230
Phone : 66 (02 538 2034, Emall | dgeservicesinf@umail.com
REPORT OF CALIBRATION
Certificate No, : 5P23-007 Page 3 of 5
Calibration Resnlts ; Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncortainty Coverage facior
(mm) (Abs) (Abs) (Abs) {Abs) k
00,0000 0,000 0.0000 0.0028 2.00
03787 0.575 00037 L0031 .00
a0 1.0490 1.044 (L0050 0.0029 2.00
2.1900 2,181 0.0090 0.0080 200
0.0000 LODD LIELAH 0.0028 2.00
#io 0.5607 L5358 0.0027 00034 2.00
1.0247 L.o21 0.0037 L0035 200
21229 2115 0.007% (L0081 2.00
00000 L0 (L0000 0.0028 2.00
05236 0,520 0.0036 (1.0030 2.00
o 0.9634 (.961 0,0024 0.0029 200
1.9763 1.568 0.0083 0.0070 2,
G.0000 1000 [ERUVETE 00028 200
g 0.5191 0518 00011 0.003] 2,00
L0003 1000 0.0003 0.0033 2.00
1.9987 1.9593 0.0057 (L0084 2.00
00,0000 0.000 (03,0000 0.0028 2,00
0.5523 0.552 00003 0.0030 2.00
0 L0809 |.082 -0.0011 00030 200
20391 2.031 (LODE1 (L0080 200
(LOB) 0,000 (L0000 0.0028 200
0.5601 0.562 -0.0019 0.0032 2.00
8 1.0512 1.052 ~0.0008 0.0030 200
1.9204 1923 0.0064 'W
&

FM-708-02 RO| 3/1 172021



DOQE Services Co.Lid
DQE _ 32 Sod Ladprao-Wanghin 55, Ladgrao-Wanghin R, Ladproo, Ladpean, Bonghok 10230
Services
Phone © +66 (012 538 2054, Email : dgeservicesinfolfgmail.com
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy ;
Wavelength CRMs Values TUC Reading Carrection Uncertainty Coverage factor
| (nm.) (Abs) (Abs) (Abs) (Abs) L1
25 00000 0,000 00,0000 0.0050 200
- 0.7478 0,743 00048 0.0057 2.00
a5 0.0000 (0.000 (L0000 0.0050 2.00
B 0.8686 0,861 0.0076 0.0059 200
3y (.0000 0.000 0.0000 0.0050 2000
0.2912 0,291 0.0002 0.0051 2.00
250 0.0000 0.000 0.0000 0.0050 2.00
0.6448 L.639 0.0058 0.0055 200
v
naslunugu
FM-T08-03 RO| 110020
DOE Services Co.Led.

DQE Seryvices 7 Sof Ladpoio-Wanghin 55, Lidprso-Waghin Rd., Ladprao, Ladpruo, Bagkok 10250

Plome :+66 (012 438 2084, Emall : dgeservicesinfoiigmail com s 1
CERTIFICATE OF CALIBRATION
Certifieate No, :  SP23-008 Page 1 of5
Customer :  United Analyst and Engineering Consultant Co. Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukk it Road, hak, Phrakh gkok 10260

Locatlon of callbration :  Laboratory 213

Equi] i UV-Vis Sy pl

Manufacturer :  Hitachi

Muodel : LI-2900

Serial No. = 21E22-009

In No. : UAE.WAT.051/2564
Received Date : 6 January 2023
Calibration Date ;6 January 2023
Issue Date ;10 January 2023
Condition Instrument :  Used

Calibrated by : L.T 1

Approved by :

R I}‘L‘]
{ M. Chonthicha Sangngem )
Qualiry Manager

librated itevs s was found eeursss aa shown oo date wid place of caliBeatlon caly,

{ Mr. Tunawut Ritridach )
Technical Manager

The-calibrti ks appiied cky 1o e

Thie messusenesnd capability o e iboralory wal i trmcability o revogmived matiom) stndards snd o the unit of messerement realized ai fte comesponding
s il the DOE Services Co., Lid

st may wilh the i

enaslumuny

FM-T06-02 ROT 171132021

DOF Services Co,Lud,
DQE i 32 Soi Ladpean-Wanghin 33, Ladprao-Wanghin Bd.. Ladprao, Ladprao, Bangkok 10230
ervices
Phioae ¢ +66 (012 53% 2054, Ermuil : dyeservicesinfis@gmail com
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page Sof§
Wavelength Accuracy :

CRMs Values | UDLC Reading Carrection Tncartainty Caversge factar
(nm.) (nim.} (. (nm.} k
24154 2408 0.74 0,18 2.00
279,40 2785 0,90 SES 200
2RETU IRRA 0.7 nis 2.00
33422 s o072 R E] 2.00
6126 3605 [ [EAH] 2,04
41R.48 4178 .68 021 200
446,70 4459 180 018 2000
453.20 4525 0.70 018 2,00
464106 4595 056 LNE S 100
536.90 5360 .90 018 200
63794 8371 (LE4 LSE} 2,00
44074 440 .74 018 2.00
412 4715 072 018 .00
51370 5130 0.70 018 .00
azaaz 3284 u7z 1% 2
57400 5740 0.60 01z 2.00
SESAR 5846 .58 020 2.00
684,63 BB4.0 0,63 s 2.00
740,27 T40,0 027 020 200
LT THTS 078 0ig 2.00
BOT.16 A6 .66 g .00
ETL.70 ET0.0 .70 0l1g il 1]

Remark © - UL = Unh Under Caliarstion
= NiA = Mot Avalsble

= The nesull exgmaiden uncertaltty of mesarsmen U i statrl as ihe standand vesertnisty. of measuement mubipiied by the coverage el § ,

whtich for 4 normal diembuosion of It

S wenaslunun

IPME-TOR-ET RIBE 0/ 12000

- End of Certificate -

DaE Seryipes 32 S Ladprso-Wanghia 55, Ludpruo- Wanghin 1., Ladgro, Ladprao, Bangkok 10230

DIQE Serviees Co,Lid

Phone : <64 (0)2 538 2054, Email - dgeservicesinfo@gmail. com

REPORT OF CALIBRATION

Certificate No.:  SP23-008 Page 2of 5
Environment Condition :  Ambient Temperature 254 5 s
Relative humidity 55 £ 20 %RH
Calibration method ; In-house method CP-01 Based on ASTM E275-08
Certificd Reference Materials @

Material Serial No, Certificate No, Due date
Absobance Standard set 25760 95935 22 October 2023
Absubance Sundard sei 23757 93929 22 Ociober 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelenth Standard set 25758 95915 22 October 2023

Tr v This Hication is ble 1o the | il System of Unit mainined ot National -

Spectral Band Width of UUC: 1.5 nm.
Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 um.

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

Iution of UUC : P} ic  0.001 Abs

Wavelength 0.1 nm.

enaslununy

FM-THR-0Z RAT 171172020



DGE Services Co.Lod, DO Services o, Lid.
DQE Services 2 Sl Wanghin 55, Ladgrac-Wanghin R, Lagro, Ladgeso, Banghol 10230 / : DQE Sariibad 32 Soi Ludgenc-Wanghin 5, Ladprao-Wanghin Rdl., Ladpean, Ladprao, Bangkok 10230
Phone - +66 (0)2 53 2054, Email + dasservicesinfodigmail som e Pliate ¢ +66 (U}2 330 2054, Email : dqeservicesinfudgmall com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, : SP23-008 Page 3of 3 Certificate No. : 5P23-008 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correetion Uneertainty Coverage factor
Photometric Accuracy :
(nm.} (Abs) (Abs) (Abs) (Abs) &
Wavelength CRMs Values | ULC Reading Correction Uncertainty Coverage factor 00000 0.000 0,0000 0.0050 2,00
{nm.) {Abs) (Abs) (Abs) (Abs) L3 2 0.7478 0.744 0.0038 0.0057 2.00
0.0000 0.000 0.0000 0.0028 2,00 0.0000 0.000 0.0000 0.0050 2.00
i 0.5787 0.574 0.0047 0.0031 200 e 08656 0863 00056 0.0050 200
1.04%0 1.044 (L0050 0.0029 200 0.0000 0,000 0.0000 0.0050 200
2.1900 2182 0.0080 0.0080 2.00 o 02912 0.290 0.0012 0.0051 2.00
(L0000 0,000 0.0000 0.0028 2,00 0.0000 0,000 0,0000 0,0050 200
w0 0.5607 0558 0.0027 00034 2.00 40 0.6448 0,639 0.0058 0.0055 200
1.0247 1.021 00037 0.0035 2.00
21229 2114 (.008% 0.007% 2.00
0.0000 0.000 0.0000 0,0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
e (0.9634 0.960 00034 (0024 2.0
1.9763 1,969 0.0073 0.0070 2,00
(1.0000 0,000 0.0000 0.0028 2.00
0.5191 0516 00031 00031 200
o 1.0003 0.997 0.0033 00033 2.00
1.9987 1.991 0.0077 0.0084 2.00
0.0000 (.000 00000 L0028 2.00
o0 0.5523 0.550 0.0K23 L0030 I
1,0809 1.078 0.0029 0.0030 200
2.0391 2.032 0.0071 0.0080 .00
0.0000 0.000 0,0000 0.0028 .00
0.5601 0.558 0.0021 0.0031 200
23 1,0512 1.049 0,0022 0.0030 200
v 1]
L —— S L S (T TR wnasluniugu
FRTURAIZ B 171738 Ph--2 R 17102

DYE Serviees Co. L. gﬁw@
DOE ¢ ooy S Ladbour Wanihin 5, Latprao-Wanghin . Ldpeu, Lugeas, Bunghk 10210
Phome @ +66 ()2 538 2054, Email : dyeservicesinfoi@pmuil.com
LA NELTISETIS TT0aY
REPORT OF CALIBRATION =
Certificate No, : SP23-({8 Page Sof 5 cahbrat‘on certlﬁcate
Wavelength Accuracy :
CRMs Values UUC Reading Currection Uncertainty Caverage Tactor CB_I‘ﬂﬁGMU Nt B
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT COLLTD.

fmrn.} {om) {romn.} (o) Li Address: 3 Soi Udomsuk &1, Sukhumyit Road,

24172 2410 072 018 200 Bangehack. Prakhancng, Bangksk 10260

27945 2788 0.65 018 200

26781 879 e 018 200 Page 103

13406 1335 056 018 200 T— T

360,93 60,3 043 0.1 100

418,59 4180 058 0.18 10 i s G

445.94 4458 14 018 200

453,66 453.0 0.66 0.18 200 Model: ‘SavanEasy TM 520 pH

460,02 4508 052 0.1% 200

536,59 5365 0.09 018 200 Serial No: s

63798 6380 002 018 200 1D No.: T ——

43138 4306 0.7% 018 200

47250 4720 0,50 0.1% 200 Order No.: 2301846

51347 5130 047 [RES 200

52688 si8s 0.3% 018 o0 Dhperation Noig e

57317 5737 43 018 200 Date of Recelpt: 17 Fabruary 2023

58535 850 035 020 200

684.40 6840 040 018 200 Date of Calibration: 24 Febeusry 2023

74072 40,5 022 020 200 .

TARSS T4R S s (X1 2.0 d by Soakiang Approved by 1. ¥

BOT.03 807.0 003 01E 1200 Selaniist { M Husttapal Mhyormchart

7928 £79.5 -6:22 018 200 ol Diveskon pttr Meeii Libuatey
Remark : - UUC = Unir Under Calinmation Date of lssue: 24 February 2023 far tha Toam

NiA = Moa Avaishle or a comick
~The ressl axpmde] moermingy of messerement U 1s saied s e sanfod enceainty of messursse mukipied by te covmge fusord | E-MWM“. m‘;‘wmm and i ml;llyh recognizad m:::a“_m ard 15 the unis of messmement meloed 3 the

catmmptndng nfoce| slandands Whicwiony. This cetficaln may ot be repmdiced sher fan in Al swongt wkh the prior writen appeovl of the
Mational Food Institutn.

which flor a norml dsirilnen i %

FLS-005 Revision: 07 Cate: 20-04-65

«* tmicases non TISI nocredited v
ndotConttone. WONENSIMAILAN

FM 0613 BO1 1113021
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Frm rmtmnon for ittt Ceasiesrrses Raher Feme e s Haltae o Py A i
Food rdusiral Lstberatoiy Serice Cerier CALIBRATION G081
Calibration Report
P Calibration Report
Caertificate No. 30154800147
Certificats No.: F301346-00191
Equipmant: 1+ Matgr Resolution:  DOtgM 1 tmiv
" Equipmant: 4 Mt Rosglution:  Gtpet | fmi
Manudscturnr:  Mntier Toisdo Modal: SevenEasy TM 520 pH
Manufactures  Memie Tods. Modul: Sevanfasy TM 520 oH
Baral Mo Taanesne Type! Bench on
Sarial Mo Zanas Tyoe! Berchmp
L LR LAE WAT DIR853
10 Na.: UARLWAT 01072809
Date of Callbration: L] Pageaolh
Date of 24 Fabruny 2073 Pagulofs
Locmion: Chemical Calhratan Lahorassry. Natomal Food inettune.
Callbration Results:
Erveirnmens Conman; Ao Tesgermicn | 00 300 | 6 sl ey | S0 8w
1. Calitarmtion of pH Meter | Manusl Turgaratics Compansation w29 °C )
Candition of Equipmesnt: Good Candtion
Candition of this Results of Caliration. Wamenal DG Yoltage Samard Avmrage Indicator Reading Uncertainty Covernge Factor
g v |amiy (L}]
1 : o ekt el ¥ Lid
carabed refnrmnce matnrisl {CHM n £14.120 a4 .00 056 i
2 Refe ) { Cerified R fal 2 A 86 200 .58 200
ngtruments Seepl (1D Wo, Manufacture: Camifizale b, Due Dgtn. a 1774 78 400 058 2
21 0C Vinkage Cabbmer Tinaont Fitn TR0 AT o 2071 [ a1 48 [ [ 200
22 Oigital Theomomoer ar0ecaT Flukn CCESHETTAN 1 Detohee H23 T 0000 n 10 o5 250
23 Thamo-Hegro Metor NFLETH DOT/E FONPE 430 ORI2-0888 8 Apsd 202 L] 815 e o .58 2o
w0 Er ET 1o () 200
2.8 pH bulter 4,008 Primary gH butar Selusan) [ [T PHITBLS  Augom 2024 il il il il 4 200
1 434,197 a4 1400 [E] 200
25 pH buifter £ BES (Primary pH buffer Bshsan) Lo i CPAzam PHITTLS 8 Augem 2074
28 H bufler 10,01 [Frimary gH bl Bcksns) T CPAcam Pz s B Augus 2073 *. T hsni HIETH
[ RNITSSES F T R P ) [reT e gL P——— Bauipment; o Electde Type:  Comoned Bisctmds
5 N Wanutsciurer  Mesier Toindo. Modat:  InLab Solds
Sarini No.: 18I oMo N
31 Instruments No:2.1 Frmugh
of f 4. pM T med pH 10}
B2 inmtmany Mo 22 mrougn NEC-TELTIS s I
23 Inatrusmanis Ha. 2.3 mrugn 70261
Carkitoc Vishie: Awarage Indicatar Rosding T Coverag Fach
.4 Cartfag Sufirnce Manai Ne, 24w 15 Iraaal i v :
. bummeter, wnd The @I G {pH) L my i2pH) in)
CPAcham | AT =
and ISOWEC 1705 Bk Aot 128 (2 208
£BEE aa0 1 B 0.0675 m
1.8 Carshad Safermon Maseral No 27 tmcombiode  BIM SN T Lot D406 3021, B Rafl HE28 Lot 26.08.3021
Eibd FafN H-ZT Lot D406 3021, BeM Rafh H-20 Loth 28 00,2021, 10.008 10.01 180 .29 00098 m
the Standaesf Soluton preparton and cerfhed by CRATNS L is
accrsdtied n 150 17034 and ISOAEC 17058 i i L) Fnz m
4 This sty fot e

5 This e of fmrsd mesoratn

F-L5-012 Revisione 01 Date: 20-04-65

F-C5-012 Revison: 01 Dute: 20-0465 i}

ol L g,
e \ S
TORATIEN D61
Calibration Report Calibration Report
Cartificate No.: 2301846-001-01 Certificate No.: H01846-001-01
Equipment: Digital Themomeler with ATD Equipment: Digital Thermameter with ATE
Resoluton: 01 % Model:  SevenEasy TM 520 pH Resoluion: 0.1 ¢ Madel:  SevenEasy TM 520 pH
Serial No.: 1231155210 ID Mo UAEWAT.D10/2553 Serial No.: 1231155210 IoNo;  UAEWAT.O10/2553
Manufacturer:  Mettier Teleda Manufacturer:  Mettier Toledo
Datu of Calibration: 24 Fabruary 2013 Pogeduls Data of Calibration: 24 Felbiruary 2023 Pagu 5ol §
Location: Chemical Calibration Labaratory, National Food Insttute Calibration point: 15.0, 250and 35.0  °C
Emvironment Condition: Ambient Temperature 25 % & 1 °C Calibration result:
Relative Humidity EL T Y - Thee probe was immersed i liguid bath or dry bath o a minimum  depth of 120 mem.
- Description of proba, madel : - SN: -
Dimension of probe ¢ Diamater 9 mm,, Length 120 mm,,
Condition of this results of Calibration: Sheath material ©  Stainless Steel
1.anmnmod; - In houss method: W-TE-025 by comp \with standard. uuC* Reading o tion Value
- The Calibratian i by with a knawn e Temperature (°C) ey £
frem & standard resistance thermameter, 151 15.015 - 01 011
- The temperature scale in use at this labaratory s the Intemational 250 25.014 0.0 0.1
Termperature scale of 1990 { TT5-50 ). 351 35.016 Y 0.1
2, Referenge Standary Instrument :
Instrument Model Serlal No. | Certificate Mo, | Due Date | Through
HANDHELD THERMOMETER 1573 2118154 ;
Piatinum Resstance Thermometer (PRT) | 58274 877332 GLTONE | G| TIR
Support Equipment ;- Low Temperature Bath (Micro Bath), Model: 7103, 5/N: A39538,ANGS ASS5181.
3. This certificate 15 traceabile to Tnternational System of Units (SI Units),
4, This cartificate was certified only for the instrument we cabibrated, Hatg

5, This result of calibeation was found accurate as shown on date ano place of calibration anly, = LUC™ 2 Uinit Under Calibration
6, Corkdition of Calibrated ftem = Good
7. Resukt of Calibration : IZ] Withoutacjustment [ | aner agjustment
The report uncertainty of measurement was based on standard uncertainty multiphied by coverage factor ke 2,
providing a level of confidence of approximately 35 %.

S s .

FLS-2 Revison: 01 Date: 20-04-55

F-C5012 Rewdsion: OF Date: 20-04-65




Modet:

Sarial No. (er ID.):
Manufacturer:
Electrode Serial Mo,
Condition:

Customer:

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

&= DKSH

Certificate of Calibration

CONDUCTIVITY METER Certificate No.  C24230058
Lab 855 Issued Data: 16 March 2023
16300356 Job No.: KSPRZ304472
S| Analytics Page: 1of 2
1E0TO0ET Modal :  LF413T Brand : Sl Analytics
In Condition

United Analyst and I Ci ltant G Limited
3 Soi Udemeuk 41 Sukhumvit Road,

B k, P g, Bangkok 10260 Thailand

Temperature 23 ¢ % 1 “c

Humidity 50 %RH % 15 %RH

Ervironment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangehak,
F 10260

Mr.Atachai Ngamchanat
16 March 2023
In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5381-14

This cerlificats Is e to the SI Units by CRM of NIST(SRM) thraugh
CPA chem Co., Ltd, (ISOAEC 17034) Certificate No, 838312, 838313, 638316

=== @gf :

{Mr. Atachai Ngamchanat)
Person In charge

{Mr. Mitinun Srihawan)
Authorized signatory

rmmﬁm-mhmﬁmmnmmwuwnm 1 prowvittis irecantilly of magssemant o

mu_ummu hnmm =2 o
o

a5n.
Thase rests may te afiscted by devimons from specfied condtion. The resuts mhm‘ohnnmlhlad umwm TMNMM
“mw&ummawm1ﬂwm

2613 Buswmw Az,
Fresse +88 1839 To00 E—lmm;w ‘Websta: . dhah Lomvssieniic nadand

Delivering Growth - in Asia and Beyond,

wenanslumuny

CAL-FM-C24-08: 12 Sep 2022

&= DKSH

inflams: KSPR2304472

unsiadeudnmiaiasiaBouaraan

Delivering Growth - in Asia and Beyond,

slimatoada: CONDUCTIMITY METER {u: Lab 855 iamator: 16300356
w1IeARY (T) Frasey (dd)
16 Mar 2023 swnRsIadn 16 Mar 2023 LTI
unh | ivnd und | Taiind
Ganers/
] [m] 1. erwnnsniedo 7] o
= o 2. mvweenn { adldinony, mulu-uanetan) = O
= [m] 3. @O - e ko (On-ON Swicth) = [m]
@ | o | & hoeepss @ | o
| & [m] 5. s (Display, Screen Contrast) = o
[m] (=] 6. usafulvvh (Battery Backup) >= 25 VDC =] [m]
O O 7. dopulaneowiurinu (Wavelength Control) O O
m] (m] 8 Fomymiaku ( Check) [m] m]
o o 8, wwharknfieats (UV < 3,000 hour) o =)
O =) 10, uwaorruflais (Visible < 5,000 hour) O o
B [m] 1. woeiswanufinntng (Carousel Moduie) o u]
oM Meter and Conductivity Meter
= [m] 12, IfinTnin ( Electrode and Connection Cable ) = O
0 [m] 13, sefumsasaiulu Electrode (Level KC1 ) o In|
= o 14, shiadudlaty Electrode (Dust Protection Hood) =] O
O O 15, wduiARTne (Stand) =] ju]
O =] 16, Fmruguiikagn (No Sample) u] [m}
O o 17, sefurneRREsRE (>= 2.5 i 3.0) o o
iirator
m] (m] 1B.  dm Piston Burettes u] u]
[m] ] 18.  Funcbon Rinsing and Dosing u] m]
[m] [m] 20, seUvSRULMAsTnsRLsEnEY (m] m]
Eromeiey 5 1A 25.1°C Tae Conirol Waterbath # 25.0 £0.1°C
Mr.Atachai Mgamchanat
e m wm Senvice Enginear
1 .
U ol R WA S s W Lﬂﬂmﬂuﬁ‘wﬂu

CAL-FM-RI1-03: 20 Jul 2022

&= DKSH

Certificate No.: C24230058 Page: 2of 2

Calibration Results:

Before Adjustment

Standard Unit Urder Calibration Coverage Factor
Carrection Uncertainty ( £ )

Condusctivity Sotution Reading (k)

25000 pSikem 245 pSikem 0500 uSiem 2.00 0.21 pSiem

14130 pSkem 408 pSiem 100 pSiem 2.00 9.0 psiem

113 msiem 1085 mSlem 280  mSicm 2.00 067 mSiem

After Ad] ;oat 1413 uSkm

Standard Unit Uinder Calibration Factor
Comaction i Uncaertainty ( + )

Conductivity Selution Reading (k)

25000 uSfom 248 uSiem 0200 uSiem 200 0.21 usiem

14130 pSfem 1413 uSiem 00 wStem 2,00 9.0 uSiem

1113 m8iem 1088 mSiem 250  mSiem 2,00 067 msiem

The End of Certificate

MMlW\Aﬂﬁl
wwwmm‘mmlmmim .

I e wnanslupunu

Dedivering Growth - In Asla and Beyond, CAL-FM-C24-09: 12 Sep 2022

TECHNOLOGY PROMOTION ASSOCIATION (TH
CORMIRATE SERVICES 3t BQUIFMENT CALIRRATION AN

WECTEATITIE
CALIHRATIN 028

Cert.No.: Z3MM112

Page.: 1of3
. . .
Certificate of Calibration

Equipment : Electronic Balance
Manufacturer ; Wettler Toledo
Model : XSR205
Serial No. @ Coos07 1872
1D Mo : LAEWAD.D1212583
Submitted by : United Analyst and Engineering Consulant Co. Lid

3 Soi Udomsuk 41, Sukhumyit Road,

Bangechak, Phakhanong,

Fangkok 10260
Location : Ealanca Room
Received order : 26 April 2023
Calibration Date : 26 April 2023
Ambient Temperature : 5cwd0’c
Relative Humidity : 30 % 1090 %
Calibrated by : Man Pattanapongpaiboon
Approved by @

Approved Signatory
() Pomnthippa Tameyakul
{ ) Males Butkruaa
{ ) Suwil Imjai
Issue Date : 2 May 2023
The Uncertainties are for a confid, r hility of approxi ly Y545
Equipeems
— '
enanslumunu

A Ammmmas



Equipment : Electronic Balance

Cert.No.: 23MM112
Condition As-Recelved :  Usad ltem

Reference : 2304-04580C-1 e
Procedure used :-
Calibration were condi using in-h p CP-OB1 according to divect
maasurement method against standard weight.
Condition of this result of callbration
1. Reference standard instruments:-
Instruments Model Serial No. 1D Mao. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024
2, This certificate is valid only to the itlem catibrated on date and place of callbration.
3, Thia result of calibration was mace on requesied at the paint specified by customer,
4, This cerfificate s nat certified for any commercial ransaction,
5. This cerification Is traceable to the International System of Unit.
Result of calibration | ) Without Adjustment ({ * ) After Adj by Internal Cali
Range capacity : 0g to 81 9 Resolufion 0.00001 g
81 g to Z0 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
tg) g} (g) (tmg) (k)
a0 BO.COO0S -0.00005 015 2m
200 198.9999 +0.0001 028 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine fn=10)
Applied Weight Standard Deviation
(g} of Reading {g )
a0 0.000007
200 000000

lﬁﬂﬂ"ﬁ‘lﬂlm

TECHNOLOGY FPROMOTION ASSOCIATION (THAILAND-JAFPAN)
CORPORATE SERVICES X EQUIPMENT CALIBRATION AND TESTING SERVICES
S PATTANAKARK ROAD 500 1K, SUANLUAND, SUANLUAND BANGROK 1005

TEL B-I71730020 - FAK, 127195

MBCTIBL T TO2E
CALERATION 1008

Cert, No.: 23TM373

Page: 1of3
Certificate of Calibration ’
Equipment : Hot Air Cven
Manufacturer ; Mammaert
Maodel : UF 55
Serial No, : B212.0411
1D No. : UAE WAD. 0052556
Submitted by @ United Analys! and Engineering Consultant Ca, Lid

3 Soi Udomsuk 41, Sukhumvit Road.
Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2

Received Ordor 11 April 2023
Calibration Date : 11 = 12 April 2023
Ambient Temperature : (26+10) T

Relative Humidity © (50+30)%
Calibrated by : Krisda Malea

Approved by @ %jll.

Approved Sanatory

{ ;) Pomihippa  Tameyakul
(¥ ) Malee Butxruea

() Suwit Imjai
Issue Date : 24 April 2023
Incertaities are for a confid habdlity of il v 95 %

2 Tull. excegt with

Calibration and Testng

onanslumun
A 0053358

Equipmant : Electranic Balance Cert.No.: 23MM112
Condition As-Recelved :  Used llem Page: 3 of 3
Reference : 2304-04590C1

Result of calibration

2, Effect of off center loading
A mass of 100 g was placed to various position on the pan,
The weighing machine reading error abtained s given in the ke

Maximum difference between

Position 1 Pasition 2 Position 3 Position 4 Position § off-center and central loading
(8- la) (g) (g) (g) tg)
-0.0001 00001 0.0000 -0.0001 00001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction  Uncertainty Factor

ta) ta) ta) (tmg} (k)

Unlozd 000000 0.00000 0.014 213

0.05 0.05001 -0.00001 0.015 208

a1 010001 -0.00001 0.015 209

| 1.00001 -0.00001 0.018 204

5 5.00003 -0.00003 0.026 20

a0 20.00008 -0.00008 0.048 2.00

50 S0.00006 -0.00008 0.080 2.00

20 &0.00004 -0.00004 015 200

100 100.0000 0.0000 0.16 200

150 150.0000 0.0000 aza 2.00

200 200.0000 0.0000 029 2.00

The reported uncertainty of measurement was based on a standard uncartainty multiplied by a coverage
factor k , providing a level of confidence of approximately 25 %.

-olo-
'
Lanms‘lumw
~ aaranen
Equipment ; Het Air Oven Cert, No.: 23TM373
Condition As-Received :  Used llem Page: 2of3
Reference © 2304-1560C-1
Procedure Used :-
Calibratlon were using 2 CP-OTO2 ing to direct
method with Data wiich with Detactor ( RTD ) and
Thermocouple Type T,
The temperalure scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument;-
Instrumant Model Serial No. Cert. No. Due Date
1} Data Acquisition 349724 MY50003411 22LM165 26 Nov 2023
2 This cerificats is valid only o the itam calibeated en data snd place of calibraton
3. This ification is to the: | wal System of Unit
Result of Calibration :- [ *) Without Adpusiment
Function of UUC* : Temperature Source
Fresh air setting : Close Envirenment during calibration
Beginning Finished
Temp. (°C ) 27 25
M j REL, Humid, { % ) 45 a1
| AC Supply | Volt ) 221 220
& ©
1 k!
- B Ref. Std. ID No.: @
H $ ?Hra $ Paoint
T Pasition :| (12010 180)°C | {104)°C
Wi e JH /:
z L 1 18-20TC-01 | 20RTD-21
- i H 18-20TC-02 | 20RTD-272
3 18-20TC-03 20RTD-2/3
4 18-20TC-04 20RTD-244
Probe Instaliation Details :  Dimension of Chamber & 10.20TR00 | | ORID20
= BE o 850 m 6 18-20TC06 | 20RTD-216
b= 50 em W= o0 7 18-20TC-07 | 20RTD-27
f= &0 om oo G a 18-20TC-08 | 20RTD-2
Capacity = 030 m 4 fref.) 18-20TC-08 20RTD-213

W,

wnanslueuny
a 1158261
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Verification Certificate

Equipment : Hat Air Cven Cert. No.: 23TM373
Condlitlon As-Received © Used |tarn Paga: 3of3
Reference : 2304-01560C1
Result of Calibration :- 17 ) Without Adiustiment
Function of UUC* : Temparature Source Certificate No.: 2302413-001-01
Fruah air setting - Close :
Client name: UMNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,
Calibration | UG uue* T T Overall Add . do it
Poinl | Setting | Reading|  stability uniformity  (Variation| Factor st 350U e SR b -
(*ch {C) | {°c) {£'C) (°C) {'C) k Bangchack, Prakhanong, Banghkok 10260
104.0 1040 | 1040 0.054 0.58 0.85 2
120.0 1200 | 1200 012 0.89 15 2 Page Lal4
180.0 1800 | 180.0 012 1.5 25 2
Calibrafion Wi Temperature | °C | Equipment: HEATING BLOCK DIGESTION
Paint Position
{c) 1 2 3 4 5 & 7 8 [oqet)| (#cC) Manufacturer: FOSS
1040 | 104512 104.016 | 104.542 | 104.407 [ 103.704 | 103,726 | 104.167 | 104,158 | 104,001 D42
1200 |120.317| 119.768 | 120.524 | 120.232 | 119.363 | 118.208| 119.888| 119,797 [ 119.735 11 Model: 2520
180.0 | 180.678| 179.618| 181,357 | 1B0.671| 179.303 | 170.138| 160.230 | 180,055 | 172,960 1.1 '
Average® : The average of 30 values in each position Serial No.: 917944569
Temperature stability : Ona-half of the greatest of at any one sensar.
P : The of at any senscrs and the measured 1D No.: UAE.WAS.011/2560
temparature at the reference location which ane observed at the same time or at as ciose an abservation time as
jpossible to the pattem or ity within the chamber under sieady-stale conditions. &
Overall Variation : The Differance of the maximum and minimum hroughout Ordierie:: o
UUC* ; Unit Under Calibration i 0
Note © The reporied uncertainty of measurement was included stability and excluded uniformity | Gpets No.: 230 N
The reparted uncertainty of measurement was based on & standand irity iplied by a Date of lept' 28 March 2023
Tactor k. providing a level of confidence of approximately 95 %. i
= Date of Calibration: 30-31 March 2023
Calibrated by Pp by /%/
Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Callbration Laboratory
Date of Issue: 10 April 2023 Responsibla for the Technical Managemant Team
Tha ara for a P y of 95 %,

This Certificate |5 issued in accordance with the condtions of accreditation granted by the Thal Laboratory Accraditation schame which
has asseszed the massurement capstilty of the Bborstory @nd Its traceability to recognized national standards and o the wnits of
measurement realized at the carresponding national standards laboratory, This certificate: may not be reproduced ather than in full
except with the prior writtan aporoval of the Natianal Food Instaute,

%‘.l,u., F-CS-09 Revsion: (1 Date: 20-04-65

tenanslaimuny
a 1156260
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Verification Report Verification Report
Cartificata Na.: J302413-001-01 Cartificats Na_: J303413-001-01
Equipment: HEATING BLOCK DIGESTION Equipment; HEATING BLOCK DIGESTION
Mogel: 2520 Serial No.; 91754469 Model: 2520 Serial No.: 01794469
Resoltion: 1 °C  IDNo: LIAEMWAS.011/2560 Resalbon: 1 °C [0 Moo UAEWAS.O11/2560
Manufacturer: FOS5 Manufacturer;  FOSS
Date of C; il 30-31 March 2023 PageZofd4 Date of C; 30-31 March 2023 Page Jof 4
Calibration point: W0 T
Location: Laboratory Room, NATICNAL FOOD INSTITUTE Calibration result:
Envirenment Condition: Ambient Temperature {25 + 3 ) °C Reporting of Temperature
Relatve Humidity {55 £ 15 ) % Block no, | UUC? Setting | UUCH Reading | oo ooy standard Uncertainty
Line Voltage (220 % 10 ) Vol %) *c) Thermometer (°C} =°c)
i 380 380 0.96 37794 i1
Condition of this results of Calibration: - i - .9 i 1
1. This instrusment was calibrated ty insert standard thenmocuples type R into its heating biock digestian and ] i o L e Lt
companed to temperature otitalned from reference standards thermometes ot cofibrated point, ; ﬁ ﬁg g:: i:jl: ::
- The temperaturs scale used was based on IT5 - 90 . = =5 e I:IIH T llﬁ
- All data show below were final values and the inftial data may be cbtained upon request. = %0 = l.l? 373:‘5 2'1
2. Reference Standard Instrument ; 5 T 0 ula: 508 2'1
Instrument Model Serial No., Certificate No.|  Due Date Through g = 0 0.14 m' : 2'1
Digital ErEy HYASBAISTE MTALEBST MM, Technical " - -
TC22/0044 | 5-May-2023 0 380 380 0.56 378.56 20
with Thermacouple Type & TCALEL183 { CHALEL-103 Center Labaratary e 380 380 T4 7834 30
3. This certficate s traceabia to International system of units (ST Units). Y] ETT) ETTT) DaE TR0 30
4. This certficate was certified only for the instrument we calibratad. 13 380 380 048 377.05 16
5. This result of calitiration was found accurate as shown on date and place of calibration only., 7] 30 80 038 ETERT] 6
6. Corndition of Cadbirated item : Good 15 380 380 0.50 37748 16
UUC* Descripton 16 380 380 DA4B 37833 1.7
TimeofRecord - Hour 30 Minute At 380 °C 17 380 380 0.71 377.60 17
18 380 380 0.35 37677 17
7.ResubofCalibration : [ %] withoutadjustment [ ] Aer agjustment 1 380 380 [ 37706 18
20 380 380 0,41 378.58 1.8

Bote;
= LUC* = Unit Under Calibration
-Immarsicn depth of standard thesmometer in tube leval high of sand & equal heater plate of ULC,
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at keast hall an hour after reaching staady state.

5009 Remvision; 01 Dace: 20-04-65

FCS-00 Rapvigion: 08 Diaher 200455




Fo s S #0055 South Eass Asia

SMLE TS 3388 Sienrat Auliding, 25th — 26 Flacr, Unit No, 3388/30,

JBEAPNSSLATTIS Raema IV Road, Kiangion . Klongtoey, Banghok, Theiisnd 10110

Customer Service Report [ reporto: | 8411 |

Verificati g
erification Report | e VLo T g, T ‘

[oowmer ] UAE oo
[rstrument: 1 k12 [ (T ] G#3qe52

Cartificata No.: 2303413-001-01

HNI‘l Tianh'nnxbnmnr Labour Travel From Customer
Equipment: HEATING BLOCK DIGESTION .-‘ r o k
s * .4
Model: 2520 Serlal Mo 9179468 ﬂ'"lﬂ I Jiocs ¥l ¥

Resolution: | °C IDNo. UAEWAS.011/2560
Manufacturer; FOSS lication Spacial Standars

. Narmal X Courtesy Vist . Installation Temning
Date of Calibration: 30-31 March 2023 Pageacta S R : L e
Calibration paint: 3B Interral Warranty Hapair M ®
Calibration result: Continued | Digital servico x Sales Supmoet 0 Aemnote Othes .
Figure 1. Location of Reference Standard and Black Diagram of Digestion Lintt [—oraus Namber, |

b [t | Ty o [ cormeane | T smalesb ]

Details of Wark / Test Candition / Satus
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- nﬁﬂmlﬂua[ bl g ol - o gyl el Wl s Sim]
~ hisuddsitr adit Sud TF (e ol

= figgm Blgale s OUL Mty ¢ [0 72

_—
rstrument Rendy far Usa [[ox Jraon]

Part No: Batch Descriptian
[Toohige ¥ T 67 290 | Vs (M piF Eivm/dice  TLm Iﬂ

-UC* = Unit Under Calibraton

-Immarsion depth of standard thermometer in tube level high of sand is equal haater plate of ULC.

« Stabiity = One-half of the greatest maximum difference of measured temperatures at one sensars, | confirm this report s accarate and complete
for at least half an hour after reaching steady state,

Signed FOSS | = - Signed Customer T
The regort uncertainty of messurement was based on standard uncertainty muttglied by coverage factor k= 2, Name I Foichen &‘E:_’" 1 L 1
providing a fevel of corfidence of appraximately 95 %,
S — Wil you b 15 porticipale in o brisf survey in arder b tell us avw we ed? o ot e Al

F-C5-00% Revision; D1 Dake: 20-04-53

wenanslumuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMIENT CALIBRATION AND TESTING SERVICES
53U PATTANAKARN ROAD S01 | TAN, SUANLUANG BANGKOK 10250

WBC-TIELTIATIES

TEL, G-2717- 3000020 AN, (27100484 CALIBRATICN 0388 Equipment : Ineusbatar Cert. No.: 23TMT728
Condition As-Recelved : Used ltem Page: 3of3
Reference : 2304-04610C-6
c";- No.: fa‘rrn;?za Result of Calibration :- (*} Without Adjustment
. age: Lo Funetion of UUC* Temperature Source
Certificate Uf Calibl'atlon Fresh air setting : Close
Equipment : neubator Caiibration | UUC* uuc* T T Overall
Paint Setting | Reading stability unifoermity i Factor
Manufacturer : Wemmert 2] (e | 12y Kt (E] {5 L
250 250 250 0.020 081 1.2 2
Maodel : IPP 260 380 36.0 36.0 015 1.4 1.6 2
Calibration T (*€)
Serial No. : VB16.0066 Point Position B
{*G) 1 2 3 4 5 G 7 8 9 (ref)) [2°C)
1D No. © UAE.MIC.032/2559 250 25541 | 25354 | 25388 | 25278 | 24.341 | 24,340 | 24378 | 24.455 | 24.747 0,30
36.0 35275 | 35.351 | 35.768 | 35.041 | 35543 | 35,500 | 36.653 | 36.728 | 36.232 038 |

Submitted by : United Analyst and Engineering Consuftant Ce.,Lid.

Average” : The average of 30 values in each position.
3 Soi Udomsuk 41, Sukhumvit Road,

Temperature stability : One-half of u1e graalast i f aof o ire af any one sensor.
Bangehak, Fhrakhanong, T < Tha of d temp at any sensors and the measured
Bangkok 1ha00 ternpe«alure at the relenance location which are observed al the same time or at &s close an chsenation ime as
Location : Microbiology Laboratory (302) possibie 1o ine the lure pattern or ¥ within the chambar under steady-state conditions,
Overall Variation : The Difference of the maximum and minimum tures throughout
Recelved Order : 27 Agril 2023 UuUG* : Unit Under Calibration
Calibration Date : 27 - 28 April 2023 Mote | The reporied uncerainty of measurement was Included stability and excluded uniformity ,
= o,
::bient?ampme_ralum = ! :: & 13: ) %C The reported uncertainty of measurement was based on a stendard uncartainty muiliplied by a coverage
ative Humidhy : L6040 factor k, praviding & level of af app 95 %,
Calibrated by : Tawatchal Pama
-olo-
Approved by : M'
Approved Signatory
{/ Pomthippa Tameyakul
} Malee Butkrusa
() Suwit imjai
Issue Date : 11 May 2023
The Uncertainties are for a confid probability of approxi iy 95%
This cet full. exceps with the pri
Approval 1 Rwpment. Calitmation and Tesing s ot ,
ndslumugy mmm‘lumu'ﬂﬂh ‘
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Equipment : Incubator Cert. No.: 23TM728
Condition As-Received :  Used llem Page: 20of3
Reference : 2304-04610C-6
Procedure Used :-
Calibration were conducted using P CP-OTO2 ing 1o direct
method with Data ition which with Resi Ti Detector { RTD ).
The temperature scale used was based on |T5-50
Condition of this result of calibration
1. Referance standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348728, MYST013711 22LM83 02 Jul 2023

2, This cerlificate is valid only to the item calibrated on date and place of calibration.
3. This lon is io the System of Unit.

Result of Calibration .- (™} Without Adjustmeant
Function of UUC" : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. { °C ) 25 22
T A REL.Humid. | % ) 76 -5}
’—g 4 AC Supply ( Volt ) 23 231
: :
3 g ) f— Ref. Std.
" 5 TH-’Z 1D No.:
8 | 3 1 22-1BRTD-211
i / 2 18RTD-2/2
Wi © 3 1BRTD-2/3
- Dm& b 4 {BRTD-2/4
- 2 5 1BRTD-2/5
8 1BRTD-2/E
7 18RTD-2I7
Probe Installation Details : Dimension of Chamber : ! s
a= 10 om D= 050 m 8 ety AOEIET
b= 10 cm W= 0.64 m
e= 0 em H= 080 m
Capacity= 028
v
wansralaenulile.
Equipment : Incubator Cert. No.: 23TM378
Candition As-Received :  Usad ltem Page: 26l 3
Reference : 2304-01550C-1
Procedure Used :-
Calibration were cond | using calibrati CcP-0T02 ing o dirsct
methed with Data isition which with Resi T Detector ( RTD ),
The lemperature scale used was based on |TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Mode| Serial No. Cert. No. Due Date
1) Data Acqulsition 34972A MY48001451 ZaLM27 25 Feb 2024

2. This certificate is valid only 1o the item calibrated on date and place of calibration,
3, This ifs is to the Int: al Systam of Unit.

Result of Calibration :- {* ) Without Adjustment

Function of UUC" : Temperature Source

Frash air setting : Mot Available Environment during calibration
| Beginning Finished
Temp. {°C ) 25 76
|REL.Humid. { % } 57 B1
|AC Supply ( Vot ) 220 20
Position : Rel. B,
H 1D No.:
1 19RTD-2/1
2 19RTD-2r2
3 19RTOD-213
4 19RTD-2/4
5 TORTD-2/5
B 18RTD-2/5
T 19RTD-2/7
Prabe Installation Details : Disivensior oF CHamber: a 19RTD-2/8
a= 50 com b= 050 m 8 (ref) 19RTD-2/
be O ow W= 0.64
c= 5D om H= 0.80

m
m
Capacity = 0:26 m

wonanslumn e

3

A,
TECHNOLOGY PROMOTION ASSOCIATION (THALLAND-JAFAN) Sk
CORPORATE ES 5 BOUIFMENT CALIBRATION AND TESTING ES '1//"3"‘\\?
3304 PATTAMAKARN ROAD 501 14, SUANL NLUANG BANGKDK 10250 R i
T 2 271648 CALINATION a¢0

Cert. No.: 23TM378
Page: 1of3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Mammert

Model : PP 280

Serial No. : WE15.0187

1D No. © UAE MIC.003/2559

Submitted by : United Analyst and Engineering Consultant Cao.,Lid.

3 Sal Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Micrabiclogy Laboratory
Received Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temperature : {26+ 10)°C
Relative Humidity : (50430 )%
Calibrated by : Preacha Hlahib

Approved by : %

Approved Signatory
{ ) Pornthippa Tameyakul
(/) Malee Butkrusa
() Suwit Imjai
Issue Date : 24 April 2023

The Uncertaintics are for i confidence probability of approximately 93%

cod ciher than in full, exceps with he priorwritien

Approval of the b leps 3 ¢ Epmipment Calibeation and Tesing Servites,

“tansluauny

Equipment : Incubator Cert. No.: 23TM378
Condition As-Received : Usad Itam Page: 21of3
Reference : 2304-01550C-1

Result of Calibration :- (") Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Mat Available
Calibration| UUC” | uuc* P Overall "
Point | Setting | Reading stability i i Factor
('c) () | (M) (£°C) {°cy {°C) k
350 350 | as0 0.052 0.5 0.60 2
Calibration T (°C)
Paint Position
(c) i | 2 [ 3 T & [ 5 T 6 [ 7 | &8 [oteta] (tcy
350 | 35082 | 35.148 | 34.817 | 35.149 | 34,804 | 35.323 | 34.773 | 35058 | 34802 | 040

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

Temperature stability : One-hall of the greatest maximum of = al any one sensar.
T y: The i of at any sensars and he measured
temperature at the reference location which are chserved at the same fime or at as close an abservation fime as
passible to the temp pattem or b ity within the chamber under steady-state conditions.
‘Overall Variation : The Differance of the i and mini d temp ires throughout of i
UuCc* : Unit Under Callbration

Note | The reported uncertainty of measurement was included siabifity and excluded uniformity

Tha reported uncertainty of measurement was based ona urcartzinty ied by a
factor k, providing a level of confidence of approximately 95 %.

-olo-

naslaetigh.
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Certificate of

Equipment :
Manufacturer :
Modei :

Serial No. :

ID No. :

Submitted by :

Location :
Received Order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
{ /) Malee Butkruea

Issue Date :

HVICES 3 BQUIPMENT CALISRATION AND TES]
UANLUANG, SUANLUANG BANOROK 10250
TEL G271 7-3000-29  FAX. 0¥

WAC-TII-TiEt TS
CaLmnATION S008

STIEE

Cert. No.: 23TM183
Page: 1af 3

Calibration

Water Bath
Memmart
WNE 14
L416.06068

UAE. MIC.002/2560

United Analyst and Engineering Consultant Co._ Lid,

3 Sol Udomsuk 41, Sukhumvit Road,
DBangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory

15 Fabruary 2023
15 Fabruary 2023
[26410)C
(50+30)%

Suwit Imjai

DMak -

Approved Signatory

24 February 2023

The Uncertainties are for a confidence probability of approximutely 95%

Thia eeruit

Appraial

Equipment : Water Bath
Condition As-Recelved : Used ltem
Reference : 2302-02850C-2

Result of Calibration :-  { * ) Without Adjustment
Function of UUGC® : Temperature Source

Cert. No.t 23TM193
Page: 3of3

Calibratian uuc- uuc- Average” Standard Reading | © |

point Setting Reading Position

(] {'C} ('c) 1 [ 2 T s [ a [~ 5 (ref)
445 445 445 44453 | 44437 | 44428 | aa477 | 4sase
Calibration ~ . Coverage

poiit Uniformity | Stability | Uncertainty Faclx:

("c) {°C) {£°€) (£°C) K

44.5 0.078 0.038 015 2

Average® : The average of 30 values In each position.
L

Y : The difference of P

at the reference location which are chserved at the same time or &t a5 close an observation lime as possible

1o di the pattern or |

within the chamber under steady-siate conditions.
Stability : One-half of the grealest maximum di al

uuec® @ Unit Under Callbration
Note : The reperted uncertainty of measurement was incl

ire &t any one probe.

uded stability and excluded uniformity,

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

95 %,

ge facier k, iding a level of of

enaslumugu.

at any sensors and the measured temperature

Equipment : Water Bath Cert. No.: 23TM183
Condition As-Received :  Usad ltem Page: 2of 3
Reference : 2302-028500C-2
Procedure Used :-
c ion wera ducted using In-h b B CP-0T04 ing fo diract

measurement method with Data Acouisition which | with ial Platinum
Thermometer { IPRT ),

The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Refarance standard instrument;-

Instrument Model Serlal No. Cert. No. Due Date

1) Data Acquisition g7z MY5003411 22LM165 26 Nov 2023
2, This certificate is valid only to the item calibrated on date and place of calibration,
3, This wan & tar the Ir System of Uinit,
Result of Calibration :- () Without Adjustment

Funetion of UUC* : Temperature Source

Environmental AC Voltage Supply
(°c) (%RH ) { Valt )
Beginning of Calibration 22 B5 231
Finished of Caiit 23 &1 231
Ref, Std,
Position : 1D No.:
T 1 4B04535-001
-t 2 4804539-002
SGet) 5 e 3 4B04538-003
T e 1 4 4H04538-004
5(rf.) 4B04538-005

Front

CORPORATE SEI

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
) CALIBRATION AND TESTING SERVICES

tanm‘s‘bjmm

ANLLIANG BANGROK 1025

SALBRATION i

Cert. No.: 23TM154
Page: 1of3

Certificate of Calibration

Equipmant :
Manufacturer :
Model :

Serlal No. :

1D No. :

Submitted by :

Location :

Received Order :
Callbration Date :
Ambient Tomperature :
Relative Humidity :

Callbrated by :

Approved by :

Water Bath
Memmert

WHNE 14
L416.0612
UAE. MIC. 0032560

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

Bangchak, Phraknanong,

Bangkok 10260

Microbiology Laboratory

15 February 2023
15 February 2023
(26 10)°C
[60+30)%

Suwit Imjai

Approved Signatary

[ ) Pomnthippa Tameyakul

{+) Males Butkruea

Issue Date ;

24 February 2023

The Uncertainties are for a confidence probability of approximately 95%

a
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Equipment : Water Bath Cert. No.: 23TM184
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2302-02850C-3
Procedure Used :-

Calibration were conducted using in-house calibration f dure CP-OT04 ing o direct
measurement method with Data Acquisition which with Industrial Platinum Resi

Thermometer { IPRT ),
The temparature 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 MY59003411 22LM1B5 26 Nov 2023
2, This cerlificate is vaiid only to the ilem calibrated on date and place of calibration.
3, This cerification is tracaable to the Intemnational System of Unit,
Result of Calibration :- {* 1 Without Adjustment

Function of UUC* : Temperaturs Saurca
Envl I AC Voltage Supply
() (%RH. ) { Valt )
Beginning of Calibration 22 & EEY
Finished of Calibration 22 &3 230
Raf, Std.
Position : 10 Ne:
1 AB04539-001
P 2 4B804538-002
4 3 ABD4539-003
I° 4 4804539-004
B{ref.} 4804539-005
Front
v
wnaslupugy.
=l Certificate of Calibration
T
WSC-TISHTYS VTS
Equipment: Balance Certificate No.: CO1223732
Model: PXE23 IssuedDate: 09 December 2022
Serial No. or D) CZ36754745 Job Ne.: KSPRZZ155TS
Manutacturer. Chaus Page: 100 2
Condition: New
Customer: United Analyst and Engineering Consuitant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkek, THAILAND 10260
© : %'C + 05°C
Humidity 53 %RH & 3.9 %RH
Calibration Place: United Analyst and Engineering Consultant Co., Ltd, {301 Mircobiclogy Room)
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260
Calibrafion By: Mr. Adisal Maknoi
Calibration Date: 09 December
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Tracaability: This cartificate is traceable to the SI Units maintaired by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Lid. Caertificate No. COZ2Z1765
= A
ﬁ/oi/ i b
{Mr. Adisal Maknol) {Mr, Rungrod Jenkittrakulchat)
Person in charge Authorlzed signatory
This cartticats s issusd F orts o g o Uit {36). 2 resvims tracaabilty of measurement o
nimmatonsl of or othar
Tha i obtained from e uncantainty mulliphed by T covarage tacior 2 b
provide & L1 he Cuida 10 Exprasson of Lincertsinty in Messurssant (GLM).
e atbecing by devindon calleeated o samplsd. Tha report shall
ot b reprxducad e in Tl withoun appreal of DKSH Tachndogy Lmiind,
by By ) g
DHEH Testrwslogy Limiied e ql
T2 Brea Ract e, Featanont, B 16 Lanas NAIUAY
Prone: +88 3G TOO00

Defivering Growth - in Asia and Beyond, CAL-FM-CO1-14- 17 Sep 2022

A

Equipment : Water Bath Cert. No.: 23TM134
Condition As-Recelved : Usad ltem Page: 3of3
Reference : 2302-02850C-3
Result of Calibration - | * | Withou! Adjustment
Function of UUC* : Temperalure Source
Gallbration uuGcT uuc” Average® Standard Resding ( G |
point. Setting Reading Position
{e) 1'c} {'c}) 1 [ 2 ] 1 [ a4 [ sqen)
445 44.5 44.8 44520 | 44508 | #4408 | 44552 | 44530
CRUBTANON | \yoiormity | Stability |Uncertainty| SOVer8°
point Factor
(°c) (e (£°C) (£7C) X
44.5 0.077 0.037 0.15 2

Average” ; The average of 30 values in each position,

Uniformity : The i of F at any sensars and the measured temperature
al the referance location which are observed al the same tme or al as closa an absarvation time as possibls
to ine the F patiermn or h withir tha chamber under steady-siate conditions

Stability : One-half of the greatest { i ol d at any one praba.

UUC* : Unit Under Calibration

Note ; The raparied uncerizinty of measurement was Included stability and excluded unlformity.

Tha reparted uncartainty of measuremen! was based on a slandard uncarainty multiplied by a

factor k. providing & level of confid of app 85 %.
~olo-
1
wnasluaud.
&= DKSH
Certificate Mo.; €01223732 Page: 20f 2
Calibration Results:
Without Adjustment
Ecoaniric Error: Waight to be 1/3 or 1/2 of Maximum capacity, taken from tha center of the pan 2 a zero referance.
- . e Nominal Test Valua 200 ")
Raferanca Foints (g)
A 8 c D E
I =1 | i - o000 | oopo | oooo | o.000
Repeatabllity: Determination of ihe standard deviation of weighing balance., Readabilily 0.o01 qg)
Nominal test valus (g} ‘Standard Doviation
50 0.0004
500 0.0005
Errar of from nominal or mass value., 0001 {g)
Nominal Valus | Conventional Mass | Displayed Valus | Errorof indicaticn | Uncartainty 5
("} [} i ) fa)
1 1.0000 1.000 0.000 0.0010 203
5 5.0001 5.000 0.000 0.0010 2.m
10 10,0001 10.000 0,000 0.0010 2m
20 20,0001 20.000 0,000 0.0010 20m
50 50,0001 50.000 0.000 0.0010 20m
100 100.0001 4. 100.000 0.000 0.0011 an
200 200.0004 200.000 0.000 0.0011 a0
300 300.0005 300.000 <0.001 0.0013 am
i 400 400.0008 400,001 0.000 0.0014 20
600 500.0003 500.000 0.000 0.0047 200
BOO 600.0004 600,000 0.000 0.0019 2.00
The End of Carfificata
et on '
S nmslumugu
Phone. 80 2630 000

Dealivering Growth - In Asta and Beyond CAL-FM-COT-14: 12 Sep 2022



&= DKSH &= DKSH

Refar b Cortificate Na.: 01223732 Page: 1 of 2 Rafar to Cartificate No.: CM223732 Page: 2 of 2
Statements of conformity: Statements of conformity:
This conformity cerificate documants the validity of the follawing of basad on the
resilts of corresponding calibration carfificate: Without Adjustment
Tha arror of during are under glven and dillons and Readsbiity; 0001 g
he Ility 65%) within the The given
maasuremeant uncartainty already Includes other all effects by according lo the standard method, UKAS Lab14, Therefore,
1hose parameters have not been assessed separataly. Nominal Value Error of Guard band (w) | Tolerance ()
Indication Col
Tolerance and Decision rules: . tne - ; ool
of the of th device are dona based on direct comparison of the relevant \ 0.000 0.0010 0.002 Pass
results with the and decisbon rufe are prescribed by the customer,
5 0.000 0,000 0.010 Pass
Declslonrule: [J Cholce A Binary Statement for Simple Acceptance Ruds {w = 0), Specfic Risk < 50% PFA, 0 P o ey
[ Cheies B Nondbinary ststement with guard band {w = 1 L), Pass or Fal Specific Risk < 2.5% PFA and 0 0.000 6,000 0,040 Pass
Candition Pass or Candition Fail Specific Risk < 50% PFA. ——
[] Choica G Customer dafined, Customers may define arbiarary multple of r to have appled as guard 50 0.000 0.0010 A Pass
band {w=r L}, 100 0.000 o.0011 0.200 Pass
FREA-ERGsm e 200 .000 00011 0.400 Pass
300 <0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0,000 0007 1.000 Pass
Q\ ﬁtﬁ&k
800 0.000 0.0018 1.200 Pass

Tmmmmummhumumh tor of uss, condifons or Mmproper use.
Authorized signatos
u The End of Statements of conformity
whin Minarary ine T Tell 41 ¥ ity dumarary T Ted 4o
OXEH Technoiogy Linded il S Tachratogy Linded '
T e et nanslumungy Ee et adslunugy
Delivering Growth - In Asla and Beyond. CAL-FM-CO-14; 12 Sap 2022 Delivering Growth - In Asla and Beyond, CAL-FM-CO1-14: 12 Sep 2022

&z DKSH

Without Adjustment

r of incication :.b"u-m:“:m e\ﬁll—w)& . 5 5
o ——— & Certificate of Calibration

@?&
1
/ Equipment: Autoclave Cortificate No.: C11230106
o5 Model: cLoL jssued Date: 11 June 2023
L] Serlal No. (orD: 810010 JbNo:  KSPR23BTTO
0 :___,..-— Manufacturer: ALP Page: 10f 4
T T~ Condition In Condition
B Customer: Uniited Analyst and Engineering C 1t Company Limited.
at 3 Sol Udomsuk 41 Sukhumvit Road,
B kak, Prak 10260 Thailand.
a8 12
1 0 100 ] X e
% Ervorof indication - Unzert(s) = Uncart(-) — Emvironment Condiion:  Temperature: 2°C + LB
————— Lower Upper 1 Humidity: S8 WRH + 4.0 %RH
HipnSpaciien Voltage: 2GVAC + 1.3 VAC
Calibration Piaca: United Analyst and Engineering Consultant Company Limited, (301 Room)

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

Callbration By: Mr. Amamthep Phumpho

Calibration Date: 09 June 2023

The Method used: In house method, CAL-WI-18, base on BS 2646 : Part 5

Traceabillty: This certificate is traceable to the SI Units maintained by National Institute

of Matralogy (NIMT), Thailand thraugh Quality recom Ca., Lid.
Cartificate No.QR23-0066

s 20 @~

(Mr. Amomthep Phumpha) (Mr. Udon Srichana)
Person in charge Authorized signatory
“This cerificain i 10 the intenationsl Syssem of Units {52 It provides irceabity of measuremant o
Wiwatioral or naticnal siandard of oiher recogrtind hatknal stndard Mbomiades.
s tha which is clisined from P standi uncartainy mutpied by the cowrage tackr (k=2) ta
o @ bevad of B, wmnmmmmumhwmm
may b iflecied by ondtions. The resufts relste cafbried or sampiad. Tha report shal
nat pt DHSH Techokagy Limbed,
B e

¥ mapr umseisn 100
naslunugu SR oo tonanslaimuny
12 Sop 2022

Delvering Growth - In Asia and Beyond. CAL-FM-C111



&= DKSH

Page: 2of 4

Certificate Mo.: C11230106

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

# 3: Exhaust port
il
Pt R
-2
estial el Horzamsl sl
el m]
Standard Installation Locations
Standard Locations (#11): Geometric cantar of tha chambar
Standard Locations (W2): Digtance from temparature sensor of UUC 2 (om.}
Standard Locations (#3): Distance from the wall 5 {om.)
Position of Std 1 #e #3
Channel of Loggar 4 & [
Definitions.

indicating Temparatuns: The average reading of indicating device which forms the integral part of the enciosure.
Maasured Temparature: The average reading of standards at any positions or location,

Stabiy: Th

iy half of greatest maxi af

al any one probe.

Wi hnanary enlal e
DKEH Tachnology Limhed

213 ket Asant, Bargehak, Frisioaneng. Banghok 10260
2 o0

wenanslumuny

Detivering Growth - In Asia and Beyond,

€= DKSH

Cerfificate No.: C11230106 Paga: 3of 4
Calibration Resulis:
Without adjustment
Measurament Temperature at Spread Locations, fing of Unit Under Ci : 115.0°C
Measured Correction of
Uncertainty
Locations Temperature uuec.
(') 'C (£"C)

#1 115.34 0.34 0.35

#2 11543 0.43 0.35

#3 11543 0.43 0.35
Temparature Distribution

Temperalure Preasure |  Measured Temperoture ot Spread Locations ;
Desired | Sefting | Indicating | Indicating Lal #2 #3
) {"C) ("C) Mpa ) *C) ("C} (+'C)*
15 15 1150 o0.08 115.34 11643 11543 0.35
Chamber Characterization
i Prassura Measured Stability
('C) Mpa (£"C)
115.0 0.08 018

Note: * Maximum uncertainty of the each position
Record every 10 seconds after reaching steady state or after one achieved complete cycle.

CAL-FM-C11-15: 12 Sep 2022

Certlficate No.: G11230106 Page: 4of 4
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 121.0 °C
Measured Correction of .
Uncertainty
Locations Temperature uuc.
'c) (T} (£°C)
# 121,34 0.34 0.35
#2 121.40 0.40 035
#3 121.26 0.26 0,35
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations i
Desired | Setiing [ Indicating | Indicating # #2 #a
5] ("C) () Mpa (C) ("'C) 'ch (2 "Cy
i1 11 1210 012 121.34 12140 121.26 0.35
Chamber Characterization
g Pressure Measured Stability
(&) Mpa (°C}
121.0 0.12 0.07

Nate: * Maximum uncertainty of the each position
Record every 10 seconds after reaching steady state or after one achleved complete cycle.

The End of Certificate

oA Mnismay enlulad Sdn

DKSH Technokagy Lastsd

FETD rusats e s T s 0280
‘253 Buktumwt Roed. Bespohat, Proshancrg, Bargeok 15581
acria: +68 2630 1000 [

wenanslumuny

Delivering Growth - In Asia and Beyand.

OAL-FM-C11-15: 12 Sep 2022

WAk i meTilal ¢-in
KEH Tucknesogy Lintied

warier1enin pemss s mymeTany 260
233 Sukras e, Phraisanceg, Sarghck 1280
Para: +36 DS1B TO00 [

Delivering Growth - in Asla and Beyond.

TECHNOLOGY PRO
CORPORATE SERVICE
S IATTANAKARN RO,

IPMENT CALIBRATION AND TESTIN

TEL 30 FAN 027|848

wnanslaemuny

CAL-FM-C11-15: 12 Sep

"
P
ITION ASSOCIATION (TIAILAND-JATAN) ﬁgﬂé
; ERVICES % }f»
BOL 1K, SUANLUANG, SUANLUANG BANIKO

MBS TIELTEE NN
CALERATION 003

Cert. No.: Z3TM763
Page: 1of3

Certificate of Calibration

Equipment : Autoclave

Manufacturer : ALP

Model : CL-40L

Serial Ne. : BOBTES

10 Ne, & UAE MIC 026/2563

Submitted by : United Analyst and Enginesring Consultant Co. Lid
3 Soi Ldomsuk 41, Sukhumvit Road,
Rangehak, Phrakhanang,
Bangkok 10260

Location : Micrabiology Labaratory (301)

Received Order : 27 April 2023

Calibration Date : 27 April 2023

Ambient Temperature : (B£10)T

Relative Humidity : (50£30) %

Calibrated by : Preecha Hlahib

Approved by :

{ ,) Pomihippa Tameyakul
{/ } Malee Bulkrues
{ ) SBuwit Imjai

Issue Date :

Approved Signatory

11 May 2023

The Uncertainties are for @ confidence probability of approximately 95%

enenslumugy
A 0053944



Equipment : Autoclave

Equipment : Autoclave

Condition As-Recelved :  Usad ltam Condition As-Recelved : Usad lem
okl PR U Reference : 2304-04610C-2
Procedure Used :- Result of Calibration :- | * } Without Adjustment

[l ware using in-house calibratl dure CP-OT03 ing to direct Function of UUC* ; Temparature Source
measiyrement method with Data which with T Typa T Sat : Tamp = {150 C

The lemperature scale used was based on [TS-80 il period = 15 minute
'::—-—-91'-1'-'«—"':II:::"::";| s "“———-—*“““f““b"f"““ uuc* uuc* ) Average” Stability Pm:_ure Uncortainty] Coverage

: ros stiinderd Instumant- Setting | Reading | Position | Standard Reading Reading Factor
Instrument Model Serial No. Cort. No. Due Date (e (¢ (£ (£°c)| (MPa) (70 e

1 ) Data Acquisition 349724 MY58003411 22LM1ES 28 Nowv 2023 1 715213
2. This cerfificate |s valid only to the item calibeated on date and piace of calibration, 115.0 1150 2 115.166 022 0.08 075 2
4, This cert i to the i Systerm of Unit. a 115260
4. This resull of calibration covers [aboratory autociaves for the sterlization of geods and material which B
could be infectad with organisms categarized as Hazard Group 1, 2 and 3% o Set : = 1210 "C
=1 ization of irig 1o hazard snd as of i second edition, 1580 ) ization pariod = 30 minuts
It doss ot cover autaclavas for use with material infect with organisms in Hazard Group 4. for which uuer |-y Aveage’ o gy | Pressure inty| COverane
complete i arvd Starilization of infectad s S Sotting | Reading | Position | Standard Reading Reading Factor
This result of callbeation does not apply to sterilizers or disinfactars used for medical, dental, pharmaceutical (e) ey (¢ (£°C}| (MPa) | (+°C) K
o vatannary purpases which are directry concemad with patient cans, or those used for fabrics subjected to 1 121260
sterilization which ara raquired 1o be dry al the end of cycle. 1210 1210 z 121224 0z 11 i) 2
Result of Calibration = { * ) Without Adjusiment ] 121.284
Function of UUC* : Temparature Source

Average* : The average of 30 values In each position,
Stabllity : One-half of the greatest i of d at any one probe.

- {76] | (ALY Velt) UUC® : Unit Under Calibration
Begloning of Gellbration | 27 80 220 Note : The reported uncertainty of measurement was included stabillty and exchuded uniformity
Pae Finishad of Colibration 27 58 220
The reported uncertainty of measurement was based on a standard uncerainty multiplied by a
Position Dascription Ret, 8td, covarage faclor k, providing a level of confidence of approximataly 95 %.
L 1D No.:
1= |Center of chambar 18-20TC-04 0
2= |Temperaturs sansor 18-20TC-05
3= |Exhaust port 18-20TC-08

W . Wl

nmsluniugu wnmsluniugu
a 1159968 a 1159967



List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [ Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH YSI LAQUA-PH210 Technology Promotion Association 23CH6 5Jan 23 4 Jan 24 -
HAOD0081 (Thailand-Japan)
2 |DO Meter DO YSI Pro 20i Technology Promotion Association 22TW166 26 Jul 22 25 Jul 23 -
18H110491 (Thailand-Japan)
3 |Conductivity Meter Conductivity YSl Pro30 Technology Promotion Association 22CH1155 31 Aug 22 30 Aug 23 -
18C103131 (Thailand-Japan)




Envi Equipment Service Co., Ltd.

| 10254 Moo 3, Tummbon Bang Ruk Phaithani, Amphur Bang Baa Thoog, MNomthabur 11110
Tel. 098 362 9152, 089 478 T385
E-mail: snfesd
Cenificale No. § EX3-04043
Page : lofé

CERTIFICATE OF CALIBRATION

Customer United Annlyst and Engineering Consuliani Ca,, Ltd.
81 Sl k41, Sukh it Roud, 28 L

Addras Bangkok 10260

Deseription of Equipment Console meter

Munufacturer Apes Instrumen|

Mudel Number NC-572-Y

Serial Nomber aTUT048

I/Control No. to-

Environment Conditions Tempernture  (354£3)°C
Humidity (504 15) % RH

Cul Date 21042023

Isspe Dale TR0

L5 A Whethod {United Seae Smvircemesml Frofection Agessy)

yamt ol Linits (15}

Thiss ceriificae i Imsenti 10 il the fing 10 the

Result of Colibration

s s ——— e LT L L
Servicr Comyuny | imsidad

e el smsceraingies 1 imesienient are espded by dovengs fachoe of =, puoviliey o V1% comfiahunes love

Calibrated by Mr. Samys Sangnil Approved by

Certiffesie Mo, @ EX3-04043
Page : Jof6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-7 No.547425
5-POINT METRIC UNIT

Tk XCATLY [ mime | 2umazons ':_,‘,11’_ Sid Temp | 293 K
z::;:s:rhl aTTE | ;Kﬂ:nm SERZLIM0ES | lﬂd Press Thil mm Hg |
ﬁ:‘hs:ﬂﬂ BODDSTIS 0.999 A | Console Leak Chock | IPASS |

Standardized Datn Dry Gas Maler
I Flowrnte
Gias Meter | Calibration Meter | Value | Varintion | St & Corr | 0212 m'yelmin | Varisthon
(Vmay) | lQu-_-_-nl O woan) | (D) L ¥ LAY) (Lo IAIL\:)_ (AH)
m ' fmin m' w'fmin m/min e MO
.l|.lH | {8 &) KT (R odnae L 45877
i 138 adin 1L 0016 LR
i noln i3 CEU 1043 ﬂ.ll‘i.‘ e
e 0016 1004 L0 fIH.'r ks
L oy 1.onl (1 0019 a7.39
o By [ gas AL 0o 47824
o2 0 26 IL9BR 008 [H>00)
L2k ﬂ_i'-!l 26 0981 0o 0426
| II.IJ.‘\\II I 1269 | n.axy note 0017 0.02%
o,usn 209 029 1478 DR 20
| 0896 | ¥ Avernge

Fur Calibration Factor ¥, the ratio of the reading of the calibration meter o the dry gas meter, neoeptable
tabgranee of individunl yahaes from the wverage is <002

For £ Hg, orifice pressure differential that equatey to 0.75 ofim (0.0212 " fimin) st stndord teg
pressuse, ncespiable twlerance of individual values from the mvemge is 0,7 inches (5. Imm])

| Metor Cansale Tufoemntion

Clertificate No. @ EX3-0a043
Puge 2006

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-7 No.547425
PUNIT

5-POINT METRIC

Consale Model . ; 115
Number Aoy 2208 | G | K
Cansale Serinl Callbruthon | oo
Number | M8 || Reforence No, | SO0 i
DGM Model creaspy | | Harometrie |
Nomrtor | swasex |  Prisre | 7 K | nass |
DG M Serlal Calibration "
NAEEY | mmasns.‘ I_ irorste 1999 | .Culsukmk{'hult PASS
Run Time Metering Consile ibeation Meter
T DGM | Outler | Outlet | Outler | Outlet
Orifles Volume | Yolume Tewp | Temp Volums Volume Temp | Temp |
Elapaet nH Initial Final | Initial | Fimsl | Initinl Final Initial | Final
()] (Pa) Vi) | (Vedd (i) (tast] (Vwi} Vwi} L] {tae)
min mm Hil m' m' o L <} m' m’ o T
(EX1) LAAA35D | #42.4750 g} b4 ] 13457400 | 13LTISH o 3
1228 I | aandzs0 | serso | 2% | 300 | 1dmsi0 | 13d8sTIG | 29 19
Ka3 60 4436210 | 441THIN m b g 1 M.R6532 [RES w 29
K6k b X1 AT | 4429010 b1 ] 18 LASO0THS 13514902 1] 9
(CNES 4n.n A43.907H | 4440870 8 b i 2500 IS AMbd 1] 29
14.15 400 A4LIBTO | 44446TO b 29 14545604 1 (150 N N
10.52 Toa A4 ATSD | 4447550 9 19 13572446 | 13600324 b | b}
150 T 4447550 | 4450050 an 3 136,324 | 15628044 p 24
a0 A450430 | 4452230 M 3 13625807 136056474 pid P ]
040 4453230 ] AAE A ;M 1) 13656474 LRI pid m

Cestificatn No, : F23-04043
Page : dult

Fael

xcsmy | [ Dae |Time | amazezs | W | | S Tenp | 298 K
Calibration . I
_______ 1707048 Referines Ng, | TERZIOWIS Std Press TE0 | mm Heg
1 Nawmber SK25EX TE0HY mmHg K 386
DGM Serial (FEr
Mimbr ] WB[I!‘TIS_ Mukir' Cainsiain nyss _| | Console Leak Check | PASS
Calibratinn Date 212028 Culiboics Weforeee Mo SERZI-0M015
Meter Gamma vs Flowrnie
(M)
- - e -—a
1010 R
(R \
|
= |
E 1000 | \. )
g | o.990, - Chamtiani ¥
= = Mux Allow ¥
i Min Allow ¥
3 oo \
N
.
(TN
0,980
497h
|
[y IESSEE S (S P et
BO00 0005 G010 01E 0030 035 0030 003F
Flowrute Standarndized & Cornecied (m'fmin)
Cunsole Seridl OIS Cansaile Model NCSTRY




Matir Canvale Infarmation

Cenificate No. = E23-04043
Pige - Sof6

Calltritlan Clneditns

(LT o

XCSTY nazen | E | suTemp | 293 K
ATITO4E SERZIHII S St Pres | 760 | mm lg
SKISEX TR mmbg | | K 0386
| 0TS 1.099 Console Leak Chech | PASS
Cafibration Date a3an Crilihrabion Helenmee M SERII-NA0] S
Meter Pressure vs Flowrate
0040
0035
st |
0,025 i
4'/
[T =
0015 : 1
o “han
s |
g — e \
0.000 0,000 a0 60,000 #0000 100,000
MM Cirfice AH {mm H20)
Tm——— ot

—

ENTECIH

Difference For Greater Valus

Instrument description
Instrument madal
Instrument sorial na.

10 na. or contral no,
Manufacturar 3
Probe description 1
Probe model z
Probe sarial

Customer name ]
Customer address 1

Calibration Certificate

e

Certificate No: ¢ 650186
Date of issue ;. 25-Mar-27

ettt

Fiue gas Aafyzer
Testo 3500ew
60A99615

LWAE EFM. 062560
testa SE

LINITED ANALYST AND ENGINEERING CONSULTANT CO. LD,
B Son Udomsui 41, Suimmndt Rei, Bangchk, Phrskhanong, Bangiok 10350

Total pages of cortificate = 3 Fages

Raecelving no. z Lz

Recaéving date. T BMad

] : Gl ASE,10,00,21,00 S, Carbion Manouide 80.97,309.9,1003 pom,

Mibrogen Digwde §0.19,80,62, 2004 ppm, Mibne Cheds 10,089, 150.5.320.6 opmy
Sulgiir Digwda 50.04,100,9,601.1 ppim)

Condition of ULE. 1 Used

Ambient condition Al of the Measirment ware carind out thi stabifzed |abetory

Ealibration place

Calibration procedurs no.

The crifration ific

Temperature {23450

Hamidity <55 % 15 %AH

17131 Soi 47 Yok 4B, Tanngsceqhong, Laksl, Bangkok 10210
WI-CLZBC

sttt s e StEwET (OCETMNY of measem

TLEY wacevtany of

Ao by coversige factor =2 Wikl for a aorm distriotion ennsondy fo & coversge arobshilly of Al 957

Thols seriaficate.

t ity gt fetst

TRl RV Gt may ot e rporrice oifie S il Seans with the Dermssion of e deseng ilonafor.
Calivabion ceriiatas withoo St o sl o Wkl

This cfitvaton ooy aacuments ave fncediiy i v

Inteational System of Uni (S5
Date of callbration
ML Tl

ENTELH INDUSTRIAL SOLUTION CO.LTD

vigrss, ol arcoriing fo Bhe
M-varnl
Mr. Kwarchal Khamdoung M. Mangrich Hermiails
Calibration Techniclan Technical Manager
Fage1ofd e Date M0/16

nasluauay

Viewh 48, Ty

whung, Lakei, Berghoh 10210 THARAND Tal O-2776-8808 Fas, 0-2778-8800

T 1D D10SEIECE5H01 . wwinine o

i@ erkecn.on i

Centificate No, @ EX-D443
Bal'd

THERMOCOUPLES SYSTEM CALIBRATION

Saim i Systent Equipment Infarmaugn

Calitienthan Canditings

P

Cnmsole Midel Numirer XO-572-V Date Time 2HAMZY Ig’éﬂ
o Serial Number aToTs | Calibrutlon Reference No. SERLIA4DL:
DGM Model Number SKISEX Reference Thermometer MGICON
DGM Serial Number MTE Sorinl Number IRME9105
Meter Box Model Number JENCO 765 KF

Muoter Box Serinl Num ber IC 155K8 _!

Ie Thermocouple Simutator 1

| Charcaland Meter Bax Channel Temperature Rending ( °C )

wetpoint | yg0 [ 250 [ 3s0 [ 930 [ 1990 [ 2600 | 3710 | 4620 | 5930 | 5160 | 10380

Stack 470 | 230 | 360 | ono | 1o | 2ss0 | 3en0 | 760 | ssro | sese | 10ose
| Aux -17.0 130 6.0 b0 1u7n

Probe R IE D

Filter EIENEED D |

Bt | 70 | 20 | 360 |

Tolerance Rungy

Staek 4 L50%  Absolute Meter = 30°C

Probe ¢ 30°C Exif £

Filter L X0C

ENTECH

ffarence For Greater Yalue

Standard References  (Table 1}

wnanslupauay

Calibration Certificate B

Certificate No.: G 550188

Standard Cartificate No, Vendaor Dus date
Duuygen {07 ) 2458 T Vol EHL T Unge dD-Gepds
Ouygen (02 § 10,00 % Val 2453118 Linge 181623
Caeygen | O ) 21,00 % Vs 2426/19 Linge 1EJu-23
ot s (€0 ) BO87 2042721 Linrie - Jun 31
Carbn morance [ €0 3099 pom FITE Linds 2-du
Carban mondadde ( CO ) 1003 ppm 2029721 Linge. BApe-13
Nerogen Dromide | MO ) 10,15 ppm 3T Linde 02-Aug-23
N#trogen Dicodde { NO2 ) B0.62 ppm 30021 Linde. 25-Ju-23
Ntrogen Drotide | NOZ ) 202.2 ppen a239721 Linge 20-3523
Nirc Owide { NO ) 10,08 ppm am Linge 25-1u4-23
Mtrc Owide { NO ) 1504 pom: 257f21 Linge Tr-dun-23
Mitrc Qe { NG ) 3206 pom 2844721 Linge 02-Jul-23
Sulhur Dieseide { 502 ) 50,04 ppm 0521 Linde 26023
Sulphur Diowide { 502 } 100.8 ppm A0 Linge 20-New-22
Sulphur Disedde { 502 ) 601.1 ppm 34721 Linge 20-J4-23
Maasured room conditions
Temperature 218 ¢ Humdity | 506 %RH Pressure 10153 mbae
Calibration conditions
Gas Temoeratioe - 3 T Fowrate | 1,300 miimin [T 10219 mbar
Resulls Before (Table 2}
Standard Mean of Uncartainty
Parameter of Standard Error
Values uue *h
o () 2488 25 b2 020
02 (%ol 1006 107 0,07 040
02 (vel) PN 215 o015 .80
0 {ppm] 097 e -1.97 28
€0 {ppm) s 9 -9 1
00 {ppm) 1003 a1 -5 &}
HOZ (ppm} 1048 8.2 499 15
NG (pami) B2 o h 612 5.0
NO2 (pam) 2022 1ERG 156 a0
NO (o] 10.08 ] -2.08 0
O {ppm) 1508 149 19 50
NO {ppen) 106 6 A6 1
502 (parm) 50,04 51 0as 50
502 {ppmi) 1008 a2 Lt 50
502 (pam} 6011 BOS 39 "
FACL-L9C Ay S oge ol Issued Date 26/00/18

ECH INDUSTRIAL SOLUTION COLLTD

wnaslunuau

Bai

AT Vol A0

T 1D

DICEE3R0355H

whewsiitech oo 1h
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ENTECIH Calibration Certificate B

Dif ferance For Greator Yaius i

Certificate No.: G650185

Results After Adjustment  (Table 3}

Standard Mean of Uncertainty
Parameter of Standard Errer

Values uc 141
02 (%val) 2498 252 L0z [
0P (V) 1000 10,05 (Tg Al
o2 (neunl) 2100 nis ®15 oan
0 {pom) 8097 B0 087 8
0 (ppm) 088 £l a5 1
0 {ppm) 1003 1001 2 k2l
NO2 (pam) 1018 ing o L5
NO2 (ppm} 062 BLS (i} 5.0
NG {ppm} 023 034 12 s
1O {ppm) 10,08 [ 208 £
RO (i 150,89 148 -18 50
RO {pam) 3206 36 46 n
S0 {ipm) 50,04 51 0.96 5.0
S02 {ppen) o0 02 11 5.0
502 {ppr) HILL 605 1] i

Remark : L cmalimol = 1 %wal, , 1 pmalimol = 1 pom,

End of Report

SACL8-C B il Pagn 343 Ivwine Tt 26,402/10
'
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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [ Due date of| Remark
No. Calibration | Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-04043 21 Apr 23 20 Apr 24 -
Hydrogen Sulphide USA. 0707048
Methanethiol
Dimethyl Sulfide
Chloride
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 650186 24 Mar 22 23 Mar 23 -
Oxide of Nitrogen as Nitrogen Dioxide 60899615
Carbon Monoxide




Envi Equipment Service Co., Ltd.

| 10254 Moo 3, Tummbon Bang Ruk Phaithani, Amphur Bang Baa Thoog, MNomthabur 11110
Tel. 098 362 9152, 089 478 T385
E-mail: snfesd
Cenificale No. § EX3-04043
Page : lofé

CERTIFICATE OF CALIBRATION

Customer United Annlyst and Engineering Consuliani Ca,, Ltd.
81 Sl k41, Sukh it Roud, 28 L

Addras Bangkok 10260

Deseription of Equipment Console meter

Munufacturer Apes Instrumen|

Mudel Number NC-572-Y

Serial Nomber aTUT048

I/Control No. to-

Environment Conditions Tempernture  (354£3)°C
Humidity (504 15) % RH

Cul Date 21042023

Isspe Dale TR0

L5 A Whethod {United Seae Smvircemesml Frofection Agessy)

yamt ol Linits (15}

Thiss ceriificae i Imsenti 10 il the fing 10 the

Result of Colibration

s s ——— e LT L L
Servicr Comyuny | imsidad

e el smsceraingies 1 imesienient are espded by dovengs fachoe of =, puoviliey o V1% comfiahunes love

Calibrated by Mr. Samys Sangnil Approved by

Certiffesie Mo, @ EX3-04043
Page : Jof6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-7 No.547425
5-POINT METRIC UNIT

Tk XCATLY [ mime | 2umazons ':_,‘,11’_ Sid Temp | 293 K
z::;:s:rhl aTTE | ;Kﬂ:nm SERZLIM0ES | lﬂd Press Thil mm Hg |
ﬁ:‘hs:ﬂﬂ BODDSTIS 0.999 A | Console Leak Chock | IPASS |

Standardized Datn Dry Gas Maler
I Flowrnte
Gias Meter | Calibration Meter | Value | Varintion | St & Corr | 0212 m'yelmin | Varisthon
(Vmay) | lQu-_-_-nl O woan) | (D) L ¥ LAY) (Lo IAIL\:)_ (AH)
m ' fmin m' w'fmin m/min e MO
.l|.lH | {8 &) KT (R odnae L 45877
i 138 adin 1L 0016 LR
i noln i3 CEU 1043 ﬂ.ll‘i.‘ e
e 0016 1004 L0 fIH.'r ks
L oy 1.onl (1 0019 a7.39
o By [ gas AL 0o 47824
o2 0 26 IL9BR 008 [H>00)
L2k ﬂ_i'-!l 26 0981 0o 0426
| II.IJ.‘\\II I 1269 | n.axy note 0017 0.02%
o,usn 209 029 1478 DR 20
| 0896 | ¥ Avernge

Fur Calibration Factor ¥, the ratio of the reading of the calibration meter o the dry gas meter, neoeptable
tabgranee of individunl yahaes from the wverage is <002

For £ Hg, orifice pressure differential that equatey to 0.75 ofim (0.0212 " fimin) st stndord teg
pressuse, ncespiable twlerance of individual values from the mvemge is 0,7 inches (5. Imm])

| Metor Cansale Tufoemntion

Clertificate No. @ EX3-0a043
Puge 2006

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-7 No.547425
PUNIT

5-POINT METRIC

Consale Model . ; 115
Number Aoy 2208 | G | K
Cansale Serinl Callbruthon | oo
Number | M8 || Reforence No, | SO0 i
DGM Model creaspy | | Harometrie |
Nomrtor | swasex |  Prisre | 7 K | nass |
DG M Serlal Calibration "
NAEEY | mmasns.‘ I_ irorste 1999 | .Culsukmk{'hult PASS
Run Time Metering Consile ibeation Meter
T DGM | Outler | Outlet | Outler | Outlet
Orifles Volume | Yolume Tewp | Temp Volums Volume Temp | Temp |
Elapaet nH Initial Final | Initial | Fimsl | Initinl Final Initial | Final
()] (Pa) Vi) | (Vedd (i) (tast] (Vwi} Vwi} L] {tae)
min mm Hil m' m' o L <} m' m’ o T
(EX1) LAAA35D | #42.4750 g} b4 ] 13457400 | 13LTISH o 3
1228 I | aandzs0 | serso | 2% | 300 | 1dmsi0 | 13d8sTIG | 29 19
Ka3 60 4436210 | 441THIN m b g 1 M.R6532 [RES w 29
K6k b X1 AT | 4429010 b1 ] 18 LASO0THS 13514902 1] 9
(CNES 4n.n A43.907H | 4440870 8 b i 2500 IS AMbd 1] 29
14.15 400 A4LIBTO | 44446TO b 29 14545604 1 (150 N N
10.52 Toa A4 ATSD | 4447550 9 19 13572446 | 13600324 b | b}
150 T 4447550 | 4450050 an 3 136,324 | 15628044 p 24
a0 A450430 | 4452230 M 3 13625807 136056474 pid P ]
040 4453230 ] AAE A ;M 1) 13656474 LRI pid m

Cestificatn No, : F23-04043
Page : dult

Fael

xcsmy | [ Dae |Time | amazezs | W | | S Tenp | 298 K
Calibration . I
_______ 1707048 Referines Ng, | TERZIOWIS Std Press TE0 | mm Heg
1 Nawmber SK25EX TE0HY mmHg K 386
DGM Serial (FEr
Mimbr ] WB[I!‘TIS_ Mukir' Cainsiain nyss _| | Console Leak Check | PASS
Calibratinn Date 212028 Culiboics Weforeee Mo SERZI-0M015
Meter Gamma vs Flowrnie
(M)
- - e -—a
1010 R
(R \
|
= |
E 1000 | \. )
g | o.990, - Chamtiani ¥
= = Mux Allow ¥
i Min Allow ¥
3 oo \
N
.
(TN
0,980
497h
|
[y IESSEE S (S P et
BO00 0005 G010 01E 0030 035 0030 003F
Flowrute Standarndized & Cornecied (m'fmin)
Cunsole Seridl OIS Cansaile Model NCSTRY




Matir Canvale Infarmation

Cenificate No. = E23-04043
Pige - Sof6

Calltritlan Clneditns

(LT o

XCSTY nazen | E | suTemp | 293 K
ATITO4E SERZIHII S St Pres | 760 | mm lg
SKISEX TR mmbg | | K 0386
| 0TS 1.099 Console Leak Chech | PASS
Cafibration Date a3an Crilihrabion Helenmee M SERII-NA0] S
Meter Pressure vs Flowrate
0040
0035
st |
0,025 i
4'/
[T =
0015 : 1
o “han
s |
g — e \
0.000 0,000 a0 60,000 #0000 100,000
MM Cirfice AH {mm H20)
Tm——— ot

—

ENTECIH

Difference For Greater Valus

Instrument description
Instrument madal
Instrument sorial na.

10 na. or contral no,
Manufacturar 3
Probe description 1
Probe model z
Probe sarial

Customer name ]
Customer address 1

Calibration Certificate

e

Certificate No: ¢ 650186
Date of issue ;. 25-Mar-27

ettt

Fiue gas Aafyzer
Testo 3500ew
60A99615

LWAE EFM. 062560
testa SE

LINITED ANALYST AND ENGINEERING CONSULTANT CO. LD,
B Son Udomsui 41, Suimmndt Rei, Bangchk, Phrskhanong, Bangiok 10350

Total pages of cortificate = 3 Fages

Raecelving no. z Lz

Recaéving date. T BMad

] : Gl ASE,10,00,21,00 S, Carbion Manouide 80.97,309.9,1003 pom,

Mibrogen Digwde §0.19,80,62, 2004 ppm, Mibne Cheds 10,089, 150.5.320.6 opmy
Sulgiir Digwda 50.04,100,9,601.1 ppim)

Condition of ULE. 1 Used

Ambient condition Al of the Measirment ware carind out thi stabifzed |abetory

Ealibration place

Calibration procedurs no.

The crifration ific

Temperature {23450

Hamidity <55 % 15 %AH

17131 Soi 47 Yok 4B, Tanngsceqhong, Laksl, Bangkok 10210
WI-CLZBC

sttt s e StEwET (OCETMNY of measem

TLEY wacevtany of

Ao by coversige factor =2 Wikl for a aorm distriotion ennsondy fo & coversge arobshilly of Al 957

Thols seriaficate.

t ity gt fetst

TRl RV Gt may ot e rporrice oifie S il Seans with the Dermssion of e deseng ilonafor.
Calivabion ceriiatas withoo St o sl o Wkl

This cfitvaton ooy aacuments ave fncediiy i v

Inteational System of Uni (S5
Date of callbration
ML Tl

ENTELH INDUSTRIAL SOLUTION CO.LTD

vigrss, ol arcoriing fo Bhe
M-varnl
Mr. Kwarchal Khamdoung M. Mangrich Hermiails
Calibration Techniclan Technical Manager
Fage1ofd e Date M0/16

nasluauay

Viewh 48, Ty

whung, Lakei, Berghoh 10210 THARAND Tal O-2776-8808 Fas, 0-2778-8800

T 1D D10SEIECE5H01 . wwinine o

i@ erkecn.on i

Centificate No, @ EX-D443
Bal'd

THERMOCOUPLES SYSTEM CALIBRATION

Saim i Systent Equipment Infarmaugn

Calitienthan Canditings

P

Cnmsole Midel Numirer XO-572-V Date Time 2HAMZY Ig’éﬂ
o Serial Number aToTs | Calibrutlon Reference No. SERLIA4DL:
DGM Model Number SKISEX Reference Thermometer MGICON
DGM Serial Number MTE Sorinl Number IRME9105
Meter Box Model Number JENCO 765 KF

Muoter Box Serinl Num ber IC 155K8 _!

Ie Thermocouple Simutator 1

| Charcaland Meter Bax Channel Temperature Rending ( °C )

wetpoint | yg0 [ 250 [ 3s0 [ 930 [ 1990 [ 2600 | 3710 | 4620 | 5930 | 5160 | 10380

Stack 470 | 230 | 360 | ono | 1o | 2ss0 | 3en0 | 760 | ssro | sese | 10ose
| Aux -17.0 130 6.0 b0 1u7n

Probe R IE D

Filter EIENEED D |

Bt | 70 | 20 | 360 |

Tolerance Rungy

Staek 4 L50%  Absolute Meter = 30°C

Probe ¢ 30°C Exif £

Filter L X0C

ENTECH

ffarence For Greater Yalue

Standard References  (Table 1}

wnanslupauay

Calibration Certificate B

Certificate No.: G 550188

Standard Cartificate No, Vendaor Dus date
Duuygen {07 ) 2458 T Vol EHL T Unge dD-Gepds
Ouygen (02 § 10,00 % Val 2453118 Linge 181623
Caeygen | O ) 21,00 % Vs 2426/19 Linge 1EJu-23
ot s (€0 ) BO87 2042721 Linrie - Jun 31
Carbn morance [ €0 3099 pom FITE Linds 2-du
Carban mondadde ( CO ) 1003 ppm 2029721 Linge. BApe-13
Nerogen Dromide | MO ) 10,15 ppm 3T Linde 02-Aug-23
N#trogen Dicodde { NO2 ) B0.62 ppm 30021 Linde. 25-Ju-23
Ntrogen Drotide | NOZ ) 202.2 ppen a239721 Linge 20-3523
Nirc Owide { NO ) 10,08 ppm am Linge 25-1u4-23
Mtrc Owide { NO ) 1504 pom: 257f21 Linge Tr-dun-23
Mitrc Qe { NG ) 3206 pom 2844721 Linge 02-Jul-23
Sulhur Dieseide { 502 ) 50,04 ppm 0521 Linde 26023
Sulphur Diowide { 502 } 100.8 ppm A0 Linge 20-New-22
Sulphur Disedde { 502 ) 601.1 ppm 34721 Linge 20-J4-23
Maasured room conditions
Temperature 218 ¢ Humdity | 506 %RH Pressure 10153 mbae
Calibration conditions
Gas Temoeratioe - 3 T Fowrate | 1,300 miimin [T 10219 mbar
Resulls Before (Table 2}
Standard Mean of Uncartainty
Parameter of Standard Error
Values uue *h
o () 2488 25 b2 020
02 (%ol 1006 107 0,07 040
02 (vel) PN 215 o015 .80
0 {ppm] 097 e -1.97 28
€0 {ppm) s 9 -9 1
00 {ppm) 1003 a1 -5 &}
HOZ (ppm} 1048 8.2 499 15
NG (pami) B2 o h 612 5.0
NO2 (pam) 2022 1ERG 156 a0
NO (o] 10.08 ] -2.08 0
O {ppm) 1508 149 19 50
NO {ppen) 106 6 A6 1
502 (parm) 50,04 51 0as 50
502 {ppmi) 1008 a2 Lt 50
502 (pam} 6011 BOS 39 "
FACL-L9C Ay S oge ol Issued Date 26/00/18

ECH INDUSTRIAL SOLUTION COLLTD

wnaslunuau

Bai

AT Vol A0

T 1D

DICEE3R0355H

whewsiitech oo 1h

g, Lakel, Dangkaw 10210 T1IALAND Tol 027708000 ©ax, 0-2776-GA00
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ENTECIH Calibration Certificate B

Dif ferance For Greator Yaius i

Certificate No.: G650185

Results After Adjustment  (Table 3}

Standard Mean of Uncertainty
Parameter of Standard Errer

Values uc 141
02 (%val) 2498 252 L0z [
0P (V) 1000 10,05 (Tg Al
o2 (neunl) 2100 nis ®15 oan
0 {pom) 8097 B0 087 8
0 (ppm) 088 £l a5 1
0 {ppm) 1003 1001 2 k2l
NO2 (pam) 1018 ing o L5
NO2 (ppm} 062 BLS (i} 5.0
NG {ppm} 023 034 12 s
1O {ppm) 10,08 [ 208 £
RO (i 150,89 148 -18 50
RO {pam) 3206 36 46 n
S0 {ipm) 50,04 51 0.96 5.0
S02 {ppen) o0 02 11 5.0
502 {ppr) HILL 605 1] i

Remark : L cmalimol = 1 %wal, , 1 pmalimol = 1 pom,

End of Report

SACL8-C B il Pagn 343 Ivwine Tt 26,402/10
'

ENTECH INDUSTRIAL SOLUTION CO.LTD, mﬂjjluﬁw
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1 Arsenic Digestion, Inductively Coupled Plasma Method™

2 | Barum Digestinn, Inductively Coupled Plasma Methad!

3 Bicchemical Owygen Demand | 1) 5-Day BOD Test, Azide Modification Method'"
2) 5-Day BOD Test, Membrane Electrode Method"!

a Cadmium Digestion, Inductively Coupled Plasma Method"!

5 | Chemical Oxygen Demand Closed Refiu, Colorimetric Method"!

& Colar ADMI Welghted - Ordinate Spectrophotometric
Method"!

7 Copper Digestion, Inductively Coupled Plasma Method™!

8 Free Chiorne lodarmetric Method!"!

g Hexavalent Chromium Filtration, Colorimetric Method”!

10 |Lead Digestion, Inductively Coupled Plasma Method!!!

11 | Manganese Digestion, inductively Coupled Plasma Method™!

12 | Nickle Digestian, Inductively Coupled Plasma Method™!

13 | Oil and Grease Liquid-Liquid, Partition-Gravimetric Method!!!

14 | pH Electrometric Method™

15 | Selenium Digestion, Inductively Coupled Plasma Methad"

16 | Sulfide 2n5 Precipitation, lodemetric Methad™!

17 | Temperature Field Method!"!

18 | Total Chromium Digéstion, Inductivaly Coupled Plasma Method!!!

19 | Total Dissolved Solids Dried at 180 ¢!

20 | Total Kjeldahl Nitrogen Macro Kjeldahl Mathod!!

21 | Total Suspended Selids Dried at 103-105 2"

22 Trivatent Chromium Digestion, Inductively Coupled Plasma Method
Fittration, Colorimatric Mathod, Calculation'’!

23 |ainc Dieestion, Inductively Coupled Plasma Method'!!

R
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gramnTuneiu oo u nau"I-\.riusaq‘nnmmﬁﬁwmﬂauﬂmuﬁlﬁmﬁwmﬂmmu Fahe
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(wewd diwviug)
fEmnunTiguiivousefpuieuailssouniamsusan
dfiiFsenwnusiuRnulasugramn g

auiidsursiouiouafivlsawnmneuoon
3, o maee bodie 8 docare
Wawddadnmiaind erwgdwmall.goth
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fusmaimsmnBidmnnind
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sy dwiau 12 im0

| | s kit
1 Arsenic Digestion, Inductively Coupled Plasma Method™
2 Barium Digestion, inductvely Coupled Plasma Method"!
3 Cadmium Digestion, Inductively Coupled Plasma Methad™!
q Chromium Digestion, Inductively Coupled Plasma Method™
5 Hexavalent Chromium Filtration, Colonmetric Method™!
h Lead Digestion, Inductively Coupled Plasma Method™!
T Manganese Digestion, Inductively Coupled Plasma Method™!
8 Nickel Digestion, Inductively Coupled Plasma Method™
9 pH Electrometric Method
10 | Selenium Digestion, Inductively Coupled Plasma Method!!!
11 Trivalent Chrormium Inductively Coupled Plasma Method, Filtration,

Colorimetric Method; Calculation™!

12 | Zinc Digestion, Inductively Coupled Plasma Method™

ko

1 Arsanic 11 Waste Extraction, Digestion, Inductively Coupled
Plasrma Method 4%

2} Digestion, inductively Coupled Plasma Method™!

2 Barium 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™4%!

2) Digestion, Inductively Coupled Plasma Method™?!

= Cadmium 1) Waste Dxtraction, Digestion, Inductively Coupled
Plasma Method™"

2) Digestion, Inductively Coupled Plasma Method™

4 Chromium 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Methad™**

2) Digestion, Inductively Coupled Plasma Method™

5 Lead 1) Waste bxraction, Uigestion, inductively Coupled
Plasma Method

2) Digestion, Inductively Coupted Plasma Method™

6 Manganese 1} Waste Extraction, Dwestion, inductively Coupled
Plasma Method™*!

2) Digestian, Inductively Coupled Plasma Method™

O

T Nickel...




F AsuEiY iR

7 Hickel 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™

2) Digestion, Inductvely Coupled Plasma Method™

8 |pH Electrometric Method®

9 Selenium 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*

2) Digestion, Inductively Coupled Plasma Methiod™

10 Zinc 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™43!
2) Digestion, Inductively Coupled Plasma Method™

wonasdnags

1. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
A 23" ed, Washingtan, DC : APHA, 2017

2. MIENTHIRANTIL UsEMIANTENTIIERATMATIY, WA, 2548 Fas nnﬁﬁna’iadﬁqa
winTaritla i, 11ofvayun, 25 unteu 2549, wdl 123 mewiins 110

3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, Add Digestion of Sediments Sludges, and Soils.
SW-846 Method 30508, 1596,

4. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, SW-846, 2006,

5. United States Environmental Frotection Agency. Test Methods for
Evaluation Solid Waste Physical/Chemical Methods, Inductively Coupled Plasma - optical
Emission Spectrometry. SW-846 Method 60100, 2018

6. United States Environmental Protection Agency. Test Methods for
Evaluation Solid Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method

$045D, 2004,
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5 Chermical Oxygen Demand

& Chramiurm

T Colar
8 Copper
9 Cyanide

10 | Formaldehyde
11 Free Chiorine

1z Hesxavalent Chromium

13 | Lead

14 Manganese

15 Mercury

16 Hickel

7 Oil & Grease

Ml dau 27 T
i ATINARY Al
1 Arsenic Digastion, nductively Coupled Plasma Method™
2 |Barium Digestion, Inductively Coupled Plasma Method®
3 | Biochemical Owygen Demand | 5-Day BOD Test, Azide Modfication Methad®
4 Cadrmium 1) Digestion, Direct Air-Acetyiene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™
1) Close reflux, Colorimetric Method!

2) Close refiux, Titrmetric Method!

1) Digestion, Direct Ar-fcetylene Flame Method®
2) tigestion, Inductively Coupled Plasma Method™
ADMI Weighted-Crdinate Spectrophotometric Method®!
1) Digestion, Direct AirAcetyiene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Distillation, Colorimetsic Method™

Distiliation, Colorimetric Method™

1) tedometric Method™

2) DPD Colorimetric Method!!

Colorimetric Method'™

1) Digestion, Direct Air-Acetylens Flame Method
2) Digestion, Inductively Cougled Plasma Method™
1} Digestion, Direct Air-Acetylene Flame Method®
2} Digestion, Inductively Coupled Plasma Method™
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

1) Digestion, Direct Alr-Acetylene Flame Method™

FEATION CO.. L
- sy 4
HecromertiRatkiAN1ITng Eitenyu

18 pH |
Q;I P IaUNEIuY 3-244
fwnaimeynd Srsanaile)
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10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method !

11 | Benze{biflucranthene

12 Benzalkfluoranthena

13 Benzaic Acid

16| Benzolalpyrene

15 Benzolgh,iperylene

18 Berylium
17 | BisiZ-chloroethyl)ether

18 | Bisi2-ethylhexylphthalate

19 Bromadichloramethane

b Bromafarm

i Butanal

22 | Butyl benzyl phthalate

23 Cadmium
24 Carbazole

25 Carben disulfide

25 Carbon tetrachloride

Liguid-Liguéd Extraction, Gas Chromatogmaphlc!
Mass Spectrarnetric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Mathad®!

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Methad™

Crgestion, Inductively Coupled Plasma Method™
Liguid-Liquéd Extraction, Gas Chromatographic/
Mass Spectromatric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

Purge and Trap, Gas Chromatoeraphic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
tass Spectrometric Method!

Ligquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™!

Digestion, Inductively Coupled Plasma Method™
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad®

Purge and TR GIRAAF NG IBAYYU
Mass Spectrometric NeyEiTlon 2-244

aiuil ARt ATt
19 | Phendis Distillation, Direct Phiotometric Method™
20 Selenium Digestion, Inducthvaly Coupled Plasma Mathad®
21 | Sulfide lodometric Method®!
22 | Temperature Laboratory and Field Methods™
23 | Total Dissolved Solids Dried at 180 °C*
L Total Kjeldahl Nitrogen Macro Kjeldahl Method™
25 | Total Suspended Solids Dried at 103-105 °C*
26 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flamea Method;
Colorimetric Methad; Calculation
2) Digestion, inductively Coupled Plasma Method;
Colorimetric Method, Calcuiation™
7 | Zinc 1) Digestion, Direct Air-Acatylena Flame Mathod®
2) Digestion, Inductively Coupled Plasma Method"
il S 125 e
d EAEHE Y heried
1 Acenaphthene Liguid-Licwild Extraction, Gas Chromatographic/
IMass Spectrometric Method!
2 Acetone Purge and Trap, Gas Chromatographic/
tass Spactrometric Method!
3| Aldrin Liuid-Liguid Extraction, Gas Chromatoeraphic Methao™
4 Anthracens Liquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spactrometric Methad®l
5 Antimony Digestion, Inductively Coupled Plasma Method™
& Arsenic Digestion, Inductively Coupled Plasma Method®
T Atrazine Liguid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!™
] Barium Drgastion, |
g Benz{alanthracene Liquid-Liqu D
Wass Srectfereyl YT TS ilen sy
Sl vz 2-244
fundimyml asanaio) 10 Benzene...
s
i
At araunie Finse
27 | Chlordane Liguic-Liquid Extraction, Gas Chromatographic Methad®
e p-Chlemsaniline Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method®!
# | Chlobenzene Purge and Trap, Gas Chramatographic/
hass Spectrometnc Method™
30 Chloredibramomethane Purege and Trap, Gas Chromatographic’
Mass Spectrometric Methad™
31 Chievofarm Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
32 2-Chlorophenaol Licauid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
33 | Chromium Digestion, Inductively Coupled Plasma Method®
34 | Checentum () Cigestion, Inductively Coupled Plasma Method,
Colofimetric Method; Calculation'
35 | Chromium M) Colorimetric Method™
36 Chrysene Liguich-Liquicl Extraction, Gas Chromatographic Method™
7 Cyanide Distilation, Calorimetric Methad!®
38 | DoD Lieyul-Lisie Extraction, Gas Chramatographic Methadi®
3% | DDE Liguid-Ligui! Extraction, Gas Chromatogrmphic Method™
40 | ooT Liguict-Liguid Extraction, Gas Chramatogrphic Method™!
41 Dibenz{a,nlanthracens Liquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™
42 | Disn-Butyl phthalate Licyuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
a3 1,2-Dichlorobenzens Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!@
44 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographsc/
Mass Spectrometric Method:
a5 1,8-Dichlombanzana Purge and Tt : mﬁlﬁi B
IMass Spe e .Gll-—l; ! . 1! L
46 | 33 Dichlorbenziding Lo e RS IR S ROHRN T
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a7 1,1-Dichloroethane Furge and Trap, Gas Chromatographic/
Mass Spectramatric Method®
ag 1,2-Dichloroethans Purge and Trap, Gas Chromatographic/ .
Mass Spectrometric Method®!
49 1,1-Dechlompethylens Purge and Trap, Gas Chromatographicd
Mass Spectrametric Method™
50 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
51 | trans-1,2-Dichlovoethylers Purge and Trap, Gas Chromatographic/
Mass Spectrarnetric Methad
52 2,8-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Meathad®!
53 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectromstric Method™!
58 | 1,3-Dehlorapropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
55 1,3-Dichloropropens Purge and Trap, Gas Chromatographic/
Mass Spectrametric Methed
56 | Dieldin Liquic-Liquid Extraction, Gas Chromategraphic Method®
57 Diethyl Phthalste Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
58 2,8-0imethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromatric Method™
50 | 24 Dinitroghenal Liquid-Liquid Extractian, Gas Chromatographic/
Mass Spectrometric Methad'™
60 2 4-Dinitrotoluens Liguid-Liguid Extraction, Gas Chromatographic’
&1 2 g-Oinitrotoluene 1 - " IE 1
62 Ci-n-octyt phihalat Liguid-Li I E S?lﬂ§1;ﬁlﬂﬂw
i & iquid-Licu rol
2 TN 324
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83 | Methanol Liguich- el Extraction, Gas Chromatographic Method
81 | Mathoeychlor Licid-Ligpid] Extraction, Gas Chromstographic Mathed
85 Methyl bromide Furge and Trap, Gas Chromatographicd .
Mass Spectrometric Method!™
B6 Methylene chioride Purge and Trap, Gas Chromatographic/
Mass Spectrametric Mathod™
a7 2-Methylphenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a8 2Z-Methylnaphthalene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectromatric Methed!
a3 Mathyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
90 Maphthalene Purge and Trap Gas Chromatographic/Mass
spactrometric Method™
91 | Mickel Digestian, Inducthvely Coupled Plasma Method?
92 Nitrobenzene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
23 N-Nitrosediphenydamine Ligid-Ligguid Extraction, Gas Chromatographic!
Mass Spectrometric Methad!®
94 N-titrasodi-n-propytamineg Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad!®!
95 | Polychlorinated Biphenyls Liquid-Liguid Extraction, Gas Chromatographic Methoa™
- Arocior 1016
- Aoclor 1221
- Aroclor 1232
= Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260 Enviranmental
9% | Pentachioroghenol LiquichLiguid badical Expe
Mass Spectrgfy 1z
)
'QW}DJ ivnziilou 3-244
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63 | Endosulfan Linuid-Liquid Extraction, Gas Chrematagraphic Method®
60 | Endrin Uik i Extrartion, Gas Chrormatngraphic Methad®
65 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
(1] Fluoranthens Ligqueid-Uigquid Extraction, Gas Chromatosraphic’
Mass Spectrometric Method!
67 | Fluorens Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
88 | Heptachlor Liuic-Liquid Extraction, Gas Chromatographic Methad™
&9 | Heptachlor epoxide LiquickLiquid Extraction, Gas Chromatographic Method™
70 | Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
TL Hewachlore-1,3-butadiens Purge and Trap, Gas Chromatoeraphic!
Mass Spectrometric Method®
72 n-Hexane Purge 2nd Trap, Gas Chromatographic/
Mass Spectrometric Method'™
T3 | HeH LiguicHLiquid Extraction, Gas Chrematographic Methad®
™ | B-HoH LiquicH.iquidd Extraction, Gas Chromatoeraphic Method™
5|y HeH Liquich-Licuiel Extraction, Gas Chrematographic Method™
76 Hexachlorocyclopentadiens Liguid-Liguld Extracticn, Gas Chromatograghic!
Mass Spectrometric Methed™
77 | Hexachloroethane Ligquid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method®!
78 Indena{1,2,3-cd)pyrene Liguig-Liquid Extraction, Gas Chromatographic/
Mass Spectrarmetrc Method!?
79 lsapharane Liguid-Liguiel Extraction, Gas Chromatagraphic/
Mass Spectrometric Method®!
B0 | Lead Digestion,
8l Manganese Digestion, |
B2 Mercury Digestion, ColiDYEd k AR
speciomert BEHANT TNT 12 BN
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97 | pH Electrometric Method™™
kY Phenanthrans Liepid-Lieuied Extraction, Gas Chromatographic/
Mass Spectrametric Method®!
99 | Phanal Liquid-Liguid Extraction, Gas Chromatographic/
IMass Spectrometric Method™
100 | Pyrene Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spactrometric Method™
101 | Selenum Digestion, Inductively Coupled Plasma Method®
102 | Silver Digsstion, Inductively Coupled Plasma Method!!
103 | Styrene Purge and Trap, Gas Chromatograchic/
Mass Spectrometric Method®
108 [ 1,1,2.2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
105 | Tetrachloroethylene Purge and Trap, Gas Chrormatographic/
Mass Spectrametric Method™
106 | Toluene Purgs and Trap, Gas Chromatographic/
Mass Spectrometric Method™
107 | Tawaphene Liquid-Liguild Extraction, Gas Chromatographiic Method®!
108 | TPH [Cs-Ca) Purge and Trap, Gas Chromatographic/
Mass spectrametric Methad!!#
109 | TPH (CaCig) Separatory Funnel Liguid-Liguid Extraction,
Gas Chromatographic Method™!
110 | TPH (CeCasd Separatary Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method™ ™
111 1,2.8-Trichlorcbenzene Purge and Trap, Gas Chromatograchic!
Mass Spectrametric Method™!
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad!
113 | 1,1,2-Trichlioraethana Furge and Trap, Gas Chramatographic/
Mass Spectro Enviranmental
114 | Trchloroathylene Purge and Tr i ical Expor
Lrtess eecrong HENART R 12BN T
s munziloy 2-244
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24,5 Trichlorophenol

2.8 6 Trichlorophenol

1,35 -Trimethylbenzena

Vanadium
Vinyl acetate

Wiyl ehlaride

m-Kylens

o-fylene

prylens

Hylene (Total)

Zinc

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Mathad®

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

Purge and Trap, Gas Chromatographic/’

Mass Spectrometric Method!!

Digestion, Inductively Coupled Plasma Method®!
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chramatagraphic/

Mass Spectrometric Methad!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purege and Trap, Gas Chromatographic/

Mass Spectrometric Methad™

Purge and Trap, Gas Chramatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatogrophic/!

Mass Spactrometric Methad!®

Digestion, Inductively Coupled Plasma Method®

EUERELE

Aiesed

Antimany

Benyllium

Cadmium

lsakinetic Sampling, Digestion, Inductively Couplad
Plasma Method™
Isckinetic Sampling, Cigestion, Inductively Coupled
Plasma Method™

Isakinetic Sampling, Digestion, Inductively Coupled
Environmental
and Medical Expert

kel oLl
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5 Carbon Monaxide_.
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nifdhon

ddud

ansuefiy

Aaried

Antirnarny

Arsenic

Harium

Benyllium

Cadrnium

Chromium

Chramium (1If)

Chramium (V)

Cobalt

Coppear

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method" 419 |

2) Digestion, Inductively Coupled Plasma Method™!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method' 414

2} Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 514

2) Digestion, Inductively Couphed Plasma Method™
1) Waste Extractian, Cigestion, Inductively Coupled
Flasma Method™ 41

2) Digastion, Inductively Coupled Plasma Method™'9
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ 414

2) Digestion, Inductively Coupled Plasma Method™ 9
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 419

2) Digestion, Inductively Coupled Plasma Methad™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method 41415

2} Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method a8

1) Waste Extraction, Colerimetiic Method!5t

3) Alkalire Digestion, Colarimetric Methad®15

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog! 514

2) Digestion, inductvely Coupled Plasma Method ™"
1) Waste
Piasma

2) Dighst
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5 Carbon Monoxide Instrumental Analyzer Methoo™
& Chlorine kesorpti pling, len Ct hic Method®™
7 Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
B Cobalt lsckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
] Copper Isokinetic Sampling, Digestion, Direct Alr-Acetylene
Flame Mathod™
10 | Cresal Adsarption Sampling, Gas Chromatographic Methad™
11| Hydrogen Chioride ion Sempling, lan Ct Tic Method
12 | Hydrogen Fluoride Absargtion Sampling, lon Chromatographic Method™
13 Hydrogen Sulfide Absarpdon Sampling, lodometric Method!®
14 Lead Isckinetic Sampling, Digestion, Direct Air-Acetylens
Flame Method™
15 | Manganese lsokinatic, Dizestion, Inductively Coupled Plasma Method™
16 | Mercury Isckinetic Sampling, Digestion, Cold-Vapor Atamic
Absorption Spectrometric Method™
17| Nickel Isokinetic, Digestion, inductively Coupied Plasma Methoo™
18 | Opacity Ringetmann’s Method™
19 Cwicles of Nitrogan Absarpticn Sampling, Phencldisulfonic acid Method =
20 | Selenium Ischinetic, Digestion, Inductively Coupled Plasma Method™
21 | Sulfur Dioside 1) Absorption Sampling, Barkum-Tharin Titrimetric
Methad™
2} Isokinatic Sampling, Basium-Thorin Titrimetric
Method™
2z | sullune Acid tsokinetic Sampling, Bariurmn-Trcrn Tivimetric Method?™
3 |Tn Isokinetic, Digestion, Inductively Coupled Plasma Method™®
20 | Total Suspended Particulate | Isckinetic Sampling, Gravimetric Method™!
25 | vanadium Isakinetic, Dig ey
% Kylene Adsorption Srhakiy M
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11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Mathodl 4
2) Digestion, Inductively Coupled Plasma Method™
12 Mercury 1) Waste Extraction, Oigestion, Cold-Vapor Atomic
Absorption Spectrometric Method
2) Digestion, Cold-Vapor Atomic Absorpticn
Spectrometric Method"¥
13 Peckel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™&
2) Digestion, Inductively Coupled Plasma Method™
14 Selenium 1) Waste Extraction, Dieestion, Inductively Coupled
Plasma Method!&4!
2) Digestion, Inductively Coupled Flasma Method™ 4
15 Sllver 1) Waste Extraction, Cigestion, Inductively Coupled
Plasma Method! 214
2} Digestion, Inductively Coupled Plasma Mathod ™
16 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™ 814
2} Digestion, Inductively Coupled Plasma Metho ™
17 | Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Mathod! 414
2} Cigestion, Inductively Coupled Plasma Methoa™ !
18 | Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method s
2} Digestion, Inductively Coupled Plasma Method™%
sy 124 5wn0s
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1 Arenaphthene Saxhlet Extraction, Gas Chramatagraphic/
i Spect A o
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3 Aldrin Saxhlet Extraction, Gas Chromatographic Method 103
a Anthracens Zewhlat Evtraction, Gas Chramategraphic/
Mass Spectrometric Method!'12% ;
5 Antimory Digastion, Inductively Coupled Plasma Method™#
& Arsenic Digestion, Inductively Coupled Plasma Method™*
7 Atrazine Scxhiet Extraction, Gas Chromatographic Method %29
| Barium Digestion, Inductively Coupled Plasma Method™
9 Benz{alanthracene Soxhlet Extraction, Gas Chromatographicd
Mass Spectrametric Method!h4
10 Benzena Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad™*2!
1 Benzo{bituoranthena Soxhlet Extraction, Gas Chromatographic/
Mass Spectrormetric Method! ™%
12 | Benzolk¥luoranthene Sowhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad ™
13 Benzoic acid Soxhlet Extraction, Gas Chromatographic’
Mass Spectrometric Methad/ 824
e Benzofalpyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 022!
15 Benzoig.h,iperylens Saxhlet Extraction, Gas Chromatographic/
Mass Spectrarmetric Methad 022
16 | Bandlium Digestion, Inductively Coupled Plasma Methed™
17 Bis{2-chlaroethyllether Souhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method =
18 Bisi2-ethylhexyUphthalate Sowhlet Extraction, Gas Chromatographic/
Mass Spectromatric Method! 42
19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!2#4!
mn Bromafarm Purge and Trap, Gas Chramatographic/
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1| Akbrm Liquid-inuid Bxtraction, Gas Chromatosraphic Methad™
Z | Amenic 1} Digestion, Hydride Gereration/Atarmic Absorption
Spectrometric Methoa™
2) Digestion, Inductively Coupled Plasma Method
3 | Barum Cigestion, inductively Coupled Plasma Mathad™
4 | gLBHC Liguid-Limud Extraction, Gas Chromatograptic Method™
5 B~BHC Liguid-Liuic Extraction, Gas Chiomatograshic Method™
& | &aHe Liuic-Liguidt Extracticn, Gas Chtormatograghic Mathod !
7| yamc Liguid-Liquid Extraction; Gas Chromatograghic Methad'™
8 | Blochemical Oxygen Derand | 1) 5-Day BOD Test, Azide Modification Methad™
2) 5-Day BOD Test, Membrane Electrode Method™
9 | Cadmium 1} Digestion, Direct Alr-Acetylene Flame Method™

10 | Chemical Crygen Demand

11 | Chlerdane

12 | Chromium

2) Digestion, Electrotharmal Atamic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupted Plasma Method!®
1) Closed Reflux, Tiimetric Methad!*!

) Closed Reflux, Colormetric Methid

3 Open Reflux, Titrimitric Method™

Liguuid-Llquidl Extraction, Gas Chromatagraphic Method™
1} Digestion, Direct Air-Acstylsne Flame Mettiog™
2) Digestion, Electrothermal Atomic Absorption
Spectrometic Method"

3) Digestion, Inductively Coupled Plasma Methad™

3 | Salonum

40 | Sulfide

21 | Tempenature

22 | Total Dissolved Solids
43 | Total Kjeldahl Nirogen
a6 | Total Suspended Solids
A5 | Trivalent Chromium

13 | Cotar ADMI Welghted Ordiriate Spectrap Method™
14 | Copper 1) Digestion, Dirset Air-Acetylens Flama Msthod™
&) Digestion, Electrothenmal Atomic Alscrption
)
Sep—
\ Plasma Mot
15 | cyanice 1) Gipoiatne Golasrmetis 1gnnod
| 2 AR NS Method™ = wi
16 G007,
.
A | AT W
36 | Ol & Grease 1} Liguic-Liguid, Parttien-Gravimetric Methad™
2) Soxhiet Extraction Method !
37 | pH Electromatric Method™
38 | Phenois 1) Distillation, Chloroform Extraction Methag™!

2) Distillation, Direct Photometric Method™

1) Digottion, Hydnde Geremtien/Atamic Absorption
Spectrometsic Method™

2) Digestion, Inductively Coupled Plasma Method™
1) ladormetric Method™

2) Mithylene Blue Method™

Laboratory and Field Methods™

Dréed at 180 %%

Semi-Micro-Kjeldlaht Method™

Oried at 103105 ¢

1) Digestion, Direct Air-Acetylene Fiame Method:
Caloimetric Method; Catculation™

Z) Digastion. Inductively Coupted Plasma Methad:
Colormetrc Mathee; Cateulation’™

a5 | Zinc 1} Digestion, Direct Alr-Acetylene Flame Method™
2) Ligestion, Electrotharmal Atarric Absorption
Spectrametric Methad'™
] 3) Digestion, Inductively Coupled Plasma Method"!
1l 1w 126 TienTs
!ﬁ sTuRfiy

2 | Acetane

3 | Aldrin

fiyl
1 Uiquid-Liquid Extraction, Gas Chromatographic
Method®!
2} Liguid-Liguicl Extraction, Gas Chiomiatographic/Mass
Spectrometric Mathad™!
Purge and Trap Gas Chramalographic/Mass

e, Ggs Chromatogral
e e S UHIPNADY
Z}W Gas Chromatographic/
Mass Spectrometric Method! 5 ST

& Arthracene..

-ig-
ey wrunfin Amaed
16 |op-DOT Liguid-Liguid Extraction, Gas Chrarmatographic Method™
17 | a,4-00D Liguid-Liguid Extraction, Gas Chromatographic Method™
18 | aa-noe Uiguid-Liguid Extractian, Gas Chromatographic Method™
1% | 4g-pom Liquid-Liquid Extraction, Gas Chmmatographic Method™
06 | Cielsrin Ligud-Liguid Extraction. Gas Chromatographic Method™
21 | Endosulfan | Liguid-Liguid Extraction, Gas Chromatographic Method™
22 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liguid-Liguid Extraction, Gas Chromatngraphic Method™
24 | Endrin Liquid-Liuie Extraction, Gas Chiomatographic Method'™
25 | Endrin aldehyde Liquid-Linuld Extraction, Gas Chromatographic Method'®
26 | Formaldehyde Distiltaticn, Colorimetric Method™
27 | Free Chiorine 1) lodometric Method"
2) OPD Fermus Titrimetric Methad™
28 | Heptachlor Ligulld-Liguld Extraction, Gas Chinmategraghic Methoa™
20 | Heptachlor Epoxide Liuid-Liguid Extraction, Gas Chromategraphic Method™
30 | Hexavalent Chromium 1) Colorimetric Methad™
7) Extraction, Direct Air-Acetylene Flame Method™
31 | Lead 1) Digestion, Direct Alr-Acelylene Flame Method®
2) Oigestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™®
32 | Manganese 1) Digestion, birect Air-Acetylens Flame Method!
2) Digestion, Electrothermal Atemic Absorption
Spectrametnic Method'™
3) Digestion, Inguctively Coupled Plasma Method'™
33 | Mercury Digasticn, Cold-Vapar Atomic Absorpticn Spectrormeatric
Method
34 | Methaxyehlor Liguid-Liguid Extraction, Gas Chrematographic Method™
35 | Mickek 1) ptylers Flame Mz{ho&"" 1 =
2l e ; ai gtomic Absorptig®
sreckaussMER, o WHIRNADY.
5]wmﬁ%“ﬁwpm Plasma Mztmd“'; ¥
36 Ol & Gresse...
=
iy ATy FFnTt
4 | anthracene 1) Liguid-Liguid Extraction, Gas Chromatographic
athod™!
2) Uguig-Liquid Extraction, Gas Chromatograghic/
Wass Spectiomatric Methad™
5 | Artimony Digestion, Inductively Coupled Plasma Method™
& Arzenic 1} Digestion, Hydride Generatisn/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Methiod™
7 | Atrazing Ligquid-Liquid Extraction; Gas Chromateeraphic/
Mass Spectranrietric Method®
B | Barium 1} Digestion, Electrathenmai Atamic Absarption
Spectremetric Method™
2) igestion, Induuctively Coupled Flasma Method"!
9 | Benzizlanthracene 1) Liguid-Liquic Extractian, Gas Chuomatographic
Methad'
2} Liguic-Liquid Extraction, Gas Chromategraphic/
Mass Spectrametric Methad®
10 | Benzeére Purge and Trap Gas Chiomatrigraphic/Mass
Spectrometric Method™
11 | Bereolbfuaranthene 1) Uguid-Ligud Extraction, Gas Chromatoeraphic
Method"
2} Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad"!
12 | Benzolkfluoanthens 1) Liguid-Ligued Extraction, Gas Chromatagraphic
Method!™
2) Liguid-Liquad Extraction, Gas Chromatographic!
Mass Spectromitric Meshod!™!
13 | Benzoic acld Liguid-Liguid Extraction, Gas Chromatographic!
Mass Spectromistric Methed™
14 | Benzelalpyrene 1) Urguid-Liguid Estraction, Gas Chromatograghic

andlfﬂ

2} Li - Chrnrnumgrap -
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Benzoleh.iiperylene

Bieryllium
Bit{2chloroathyllether

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguigh-Liquid Extraction, Gas Chromatographic/
Mizse Spectrometric Melbod™

Digastion, Inductively Coupled Plasma Method™
Liquis-Linuid Extraction, Gas Chromstographics
Mass Spectrometric Method™

3

32

37

L

@

Chlorogibromomethane

Chloroform

2 hiorophenal

Chromium

Chrarmiurm {Iif}

Chramium (V)

Chrysene

Cyanide
280
pon

Purge and Trep Gas Chromatographic/Mass
Spectrometric Method™

Furge and Trap Gas Chromatographic/Mass
Spectromistric Method™

Liguid-Liquid Extraction, Gas Chromatographic!
Mass Spectrometric Method™

1) Gigestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Elactrathermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Mathad™
1} Digestion, Direct Alr-Acetylene Flame Msthod;
Coloriritric Method: Caloulation'™

2) Digastion, Inductively Coupled Plasma Method;
Colorimetric Method; Caleutation®™

1} Colerimetric Method"™

2) Extraction, Alr-Acetylens Flame Method!™

1) Liquid-Liguéd Extraction, Gas Chromatographic
Method™

2} Liuid-Liquid Extractlon, Gas Chromatagraphic/
tass Spectrometric Method

Distillation, Colorimetric Method'™

Liguid-Liguid Extraction, Gas Chromataeraphic Method'”!

1) Liguiel-Liguid Extraction, Gas Chromatagraghic

Method!!

2) Lguid-Liguid Extractian, Gas Chromatograghicd

Mass Spectrometric Mathad”!

1) Liguld-Liquic Extraction, Gas Cromatographic

Wethod!

2) Llepulel-Liquidd Extractian, Gag Chiomatographic/

Mass Specirometric Methad
e -t semGas Chromatographic

£2 Dibenzia hianthracene.,

18 | BislZ-ethylhawyllphthatate Liguig-Liguid Extraction, Gas Chramategranhic/
Mass Spectromietic Method
1% | Beomadichloromethane Purge and Trap Gas Chromatographic/Macy
Spectrometric Method™!
20 | Bremoform Putge and Trap Gas Chromatographic/Mass
Spectromistric Methed™
21 | Hutanol Purge and Trap Gas Chromatographic/Mass
Spectrametric Methad™
22 | Butyl benzyl phthatate Liquid-Liquid Extraction, Gas Chromatographic/
Wass Spectrarietric Method™!
23 | Cadrmium 1) Digestion, Direct Air-Acetylens Flama Misthod®!
2) Digestien, Electiothermal Atomic Absorption
Spectomelric Method™
3} Digestior), Inductively Coupled Plasma Method™
24 | Carbazole Liguid-Liquid Extraction, Gas Chiomatoyrashic!
Mats Spectrometric Method™
25 | Carbon disulfide Purge and Trap Gas Chromatographic/Mass
Spectiomatiic Method™
26 | Carbon tetrachiornide Purge and Trap Gas Chromatographic/Mass
Spectrormetric Mathad!®!
27 | Chlordane 1) Liguie-Liguid Extraction, Gas Cheomatographic
Methed!
2) Liguld-{ iquid Extraction, Gas Chromatogrphic/
Mass Spectrametric Method™
28 | p-Chiorcanilive Lyl feild Extra Gas Chiomiatographicd
Mas, &
29 | Chictobenzene Purgeramd-rret ) W—
et e @ HHTGNAD Y
30 Chlarodibeomemethana. ..
ot
iy ATuaiY Whinret
42 | Cibenz(a, hienthracene 1) Liquic-Liquid Extractian, Gas Chromatographic
Method™
2) Llguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 | Di-n-butyl phthalate Linquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spactrametric Method™
844 | 1 2Dichlorobenzens Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™!
85 | 1,3-Dichicrobenzens Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
85 | 14-Dichiorebenzens Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™
47 | 3,3 -Dichiorobenzidine Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™!
48 | 1,1-Dichloroethane Purgs and Trap Gas Chromatographic/Mass
Spectrometric Method
88 | L2-Dichiveoethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
50 | 11-Dichlorcethylens Purge and Trap Gas Chromatographic/Mass
Spectrormettic Method™
51 | cis-1,2-Dichioroethylens Purae and Trap Gas Chromatographic/Mass
Spectometric Method™
52 | trans-1,2-Dichioreethylene Purge-and Trap Gac Chromatographic/ass
Spectrometric Method™
33 | 24-Denisrophenol Liepied-Linid Extraction, Gas Chrematographic/Mass
Spectrometric Method"
80 | 1.2-Dichioropopane Pusge and Trap Gas Chromatographic/Mass
Spectrarmetrie Method™
55 | 1.5-Dichloropropane Furge and Trap Gas Chromatographic/Mass
Spectrometric Methad
56 | 13-Dichioropropens Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
57 | Dieldrin

dndiu

ATsuRiY

ianed

5%

60

61

62

4

67

Diethyt phihalate

24-Dimethylphanal

24-Dinitropherol

2,0-Dinitretoluena

2, 6-Dinitrotoluene

Bl-n-Ocnyl phihalate

Erdosulfan

Endrin

Fthylbenzens

Flugrantbene

Flugrene

Hegtachlor

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrémetric Method™!

Liguid-Liguid Extraction, Gas Chromatographic/Mass.
Spectrometric Method™

Liguid-Liguld Bxtraction, Gas Chromatographic/Mass
Spectrometric Method'!

Liquid-Liguid Extraction, Gas Chromatographic/Mass -
Spectrometric Method®

Liquid-Liguid Extraction, Gas Chramarcgraphic/Mass
Spectrometric Method™

1) Liguid-Liuid Extraction, Gas Chromatogrephic
Method™

2) Lguld-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

1) Lleuid-Liquid Extraction, Gas Chromatoeraphic
Method'™

2) Liuid-Llgquid Extraction, Gas Chromategraohic!
Mass Spectrometrc Method™

Purge and Trap Gas Chromatoerapnic/Mass
Spectrometric Method'

1) Liquid-Liquid Extraction, Gas Chromatograghic
Method'!

2) Liguid-Liquid Extraction, Gas Chramatographic/
Mass Spactrometrc Method™

1) Liguid-Liguid Extraction, Gas Chromatographic
Methoe

2) Liquid-Liquid Extraction, Gas Chromateigraphic/
Mass Spectrometric Method™!

1) Liquid-Licuid Extraction, Gas Chromatographic
Method"!

R

58 Diethyl phithalate..
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70 Heptachlor epoxide...
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73

74

16

1T

Hepiachlor epodide

Hesachicroberzene

Hexachlors-1, 3 butadigne:

n-Hexare

o-HCH

BHcH

YHCH

Hexachlorooyclopentadisne

1) Liguid-Liquid Extraction, Gas Chromatographic
Methad'™

2) Liguid-Liguid Extraction, Gas Chrormatographles
Wiss Spectrometric Method ™

Liguid-Liguid Extraction, Gas Chromatographic/’
Mass Spectromiatric Method'™®

Purge and Trap Ges Chiromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chrematographic/Mass
Spectromstric Method™

1) Liguid-Liguid Extraction, Gas Chromatographic
Method'™

2) Liguig-Liquid Extraction, Gas Chimatographics
Mass Spectrametiic Method™

1} Uquid-Liquid Extraction, Gas Chrémalegraphic
Method™

2) Liguig-Liguld Extraction, Gas Chiomatographic!
Mass Spectrometrs Method™

1) Liguid-Ligule Extraction, Gas Chomatoeraphic
Mathod

2) Liguid-Liquid Extraction, Gas Chiomatographics
Mass Spectrometric Method™

Liguid-Liguid Extraction, Gas Chramatoeraphic/
Mass Spectiomatric Methad™

T8 | Hemachiorosthans Liguid-Liquid Extraction, Gas Chiomatographic/
Mass Spectrometrlc Method™
19 | Iridencil 2 3-cdlpyrene Llquid-Liguid Extraction, Gas Chromatograghic/
Mass Spectrometric Method™
B0 | lsophorone Liguid-Ligquid Extraction, Gas Chromatneraphic/
Mass Spectromstric Methad
81 | Lead 1) Digestlan, Direct Alr-Acetylene Flame Methiod™
7) Digestion, Electrathermal Atomic Shsorption
ootk ary
chyctel;
UNTIT) AMALVITAND fUS3ifriimy
mmlm-ﬂ
82 Manganess.
-
#aiu TRy ETmrid
56 | Polychlorinated Biphenyls 1) Liquig-Liguid Extraction, Gas Chromatographic
- PCB 1016 Method™
- PCH 1221 2) Liguig-Liquid Extraction, Gas Chromatographic/Mass
- PCB 1252 Spectrometic Mathod
PCH-1262
« PCE 1268
- PCE-1254
- PCE-1260
97 | Pentachlorophenol Liguid-Liguid Extraction, Gas Chromatographic/Mass
Sgectrometrle Method™
98 |pH Electrometric Method™
99 | Prenanthrens 1} Liguid-Liguid Extraction, Gas Chrarmatogtaphic
Method"
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!
100 | Phenct 1) Distillation, Chloroform Extraction Method
2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Mathadl®!
101 | Pyrena 1) Liguid-Liguid Extraction, Gas Chromatographic
Method™
2) Liguid-Liguid Exfraction, Gas Chromatogmphic/iMass
Spectrometric Method®!
102 | Selendum 1) Digestion, Hydride Ganeration/Atomic Absorption
Spectrometric Method™!
| 2) Drgestion, Inductively Couplel Plasma Methad'®
103 | Siver Cligestion, Inductively Coupled Plasma Method™
104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrametric Methad
105 | 1,12 2-Tetrachlorosthane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
106 | Tewachloroethylene

07

| Toluens

Purge and Trap Gas Chromatographic/Mass

Spel
A —

iy ATTuER ATl

82 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2] Digestion, Electrothesmal Atomic Absorption
Spectrametric Method™
3) Digesticr, Inductively Couplad Plasma Methad™

83 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrametric
Methoa™!

84 | Methanol Purge and Trap Gas Chromatographic/Mass
Spectrarmetric Method™

85 | Methowychior Liquin-Liguid Extraction, Gas Chramatographic Method™

86 | Methyl bromide Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Methadf®

B7 | Methylene chioride Purge and Trap Gas Chiomatographic/Mass
Spectrometric Method™

B | 2-Methylphend Liquid-Liguid Extraction, Gas Chromatographic/Mass.
Spectrometric Method”™

89 | Z-methylnaphthaiens 1] Liguid-Liquid Extraction, Gas Chromatographic
Method™
2} Ligguiek: Liquid Extraction, Gas Chromatographic/Mass
Spectramatric Methad

a0 | Methyl ter-butyl sther Purge‘and Trap Gas Chromatographic/Mass
Spectrornatric Method™

21 | Naphthalene 1) Liepic-Liguid Extraction, Gas Chromatographic
Method™
2} Liguid-Liguid Extraction, Gas Chromatoeraphic/ass (
Spectrometric Methad™

92 | Nicket 1) Digestian, Direct AirAcetylene Fiame Methad ! ‘
2} Digestion, Electrothermal Atormic Absorption
Spectromatric Method
3) Digestion, Inductivety Coupled Plasma Method!

93 | Mitrabenzens Lizniic-Liquid Extraction, Gas Chmmatographic/Mass
Spertrome &

| N-Nitrosodiphemylamine it LRy Chiomategraphic/Mass

- a

5 | N-Nitresodi-n-gropylamine = b sl SR R e a}m ﬂ
SpoREERIeIN® 52 - ]

96 Polychlorinated Biphenyls..
“ale-
Ay Arsuniie ATt

108 | Toxaphene 1} Liguie-Liguld Extraction, Gas Chromategraphic
Method™
2} Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrametric Method™!

109 | TPH (Co- Cy) 1} Purge and Trap, Gas Chromatagraphic Method! 4
2} Purge and Trap, Gas Chromatographic/Mass
spectremettic Method=%

110 | TPH (Cos = Cra) Separatary Funnel Liguid-Liguld Extraction, Gas
Chromateeraghic Method! 31

11| TPH G~ Cagd Separatory Funnel Liquid-Liquld Extraction, Gas
Chromatographic Method®?!!

112 | L.24-Trichlorobenzens Purge and Trap Gas Chromatographic/Mass:
Spectrometric Method®!

113 | 1,1,+-Trichlorosthane Purge and Trap Gas Chromatographic/Mass -
Spectrometric Method'

114 | 1,1 2-Trichloroethane Purge and Trap Gas Chromatographic/iMass
Specirametric Method™

115 | Trichloroathylene Purge and Tp Gas Chrarmatographic/Mass.
Spectrarmetric Methos™

116 | 2,45 Trichigrophenal Liquid-Liguid Extraction, Gas Chromatogaphicd
Mass Spectrametric Method'!

117 | 24.6-Trenlomophenol Liguid-Liguid Extraction, Gas Chromatneraphicd
Mass Spectrometric Method™

118 | 1,35-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectrametric Method®

119 | Vanadium Digestian, inductively Coupled Plasma Method™

120 | iyl acetate Purgs and Trap Gas Chromatcgraphic/Mass -
Spectreimetric Method™

121 | Viryl chlodde Purge ard Trap Gas Chromatagraphic/Mass
Spectromistric Method™

122 | m-Rylens Purge and Trap Gas Chromatogmphic/Mass

Tor
123 | odylere an romatagraphic/iass

_Smiﬁ b

108 Toxaphene...

124 p-dylere,,.




@

L arsuafiy

Fehineet

128 | p-¥ylene

125 | ¥ylene [Total)

Purge and Trap Gas Crromatographic/Mass
Spectrarmetric Method!™
Purge and Trap Gas Chromatographic/Mass
Spectrametric Method

126 | Zinc 1) Digestion, Direct Air-Acetylene Fame Method'™
2) Digestion, Elec Atomic
Spectrametric Mathad™
3) Digsstion, Inductively Coupled Plasma Method™
oAy (Jipassun) d1uqu 25 $9uns
Ay EVTuETY At
1 Antimony Tsakinetic Sampling, Digestion, Inductively Caupled
Plasma Method™
2 | Amenic 1) Isckinetic Sampling, Digestion, Hydrids
Generation/Atornic Absorption Spectrametric Method™
2) Isokinetic Sampling; Digestion, inductively Coupled
Plasima Method™
3 | Cadmium 1) lsmikinetic Sampling. Digestion, Oirect ir-Acatylane

4 | Carbon Monoeds
5 Chlarine

& | Chromium

7 | Cobalt
8 | Copper
§ | Cresol

Flame Method'!
2) lsokinetic Sampling, Disestion, Inductively Coupted
Plasma Method™

Instrumenital Analyzes Method™

isokinetic Sampling, lon Chramatogaphic Method™
1) Isokinetic Sampling, Digestion, Direct Alr-Acetylens
Flame Method™!

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methoa'™

Izokinetic Sampling, Digestlon, inductively Coupled
Blagrra Mathod™

1) lsokinetic Sampting, Digestion, Direct Alr-Acetylens
Flame Method™

diu ATy

10 Diaxirs/Furans,.,

TS

ol

1| Aldriny

2 | antienary
3 | Avsenic

4 | Barium

3 | Beryilium
|
[ l Cadmium

T | Chlordane

# | Chramium

1) Wasta Extraction, Separatory Funnel Liguid-Liquid
Extrattion, Gas Chromatographic Method ™!

2 Untrasonic Extraction, Gas Chromatographic
Method! !

Digestion, Inductively Coupled Plasma Methad ™

1) Waste Extraction, Digestion, Hydtlde
Generation/Atomic Absorption Spectrometric
Method?41

&) Waste Extraction, Digestion, Inductively Coupled
Plasrria Method ™4

3) Digestion, Hydride Generaticn/Atomic Absatption
Spectrometric Method ™%

A} Digestion, Inductively Coupied Plasma Mathod ™
1) Waste Extraction, Digestion, Inductively Coupled
Blagrma Method ™14

2) Digestion, Inductively Coupled Piasma Method! ™!
1) Waste Extraction, Digestion. inductively Coupled
Plasma Method™ 1"

2) Digestion, Inductively Cougled Plasma Mathiod ™™
1) Waste Extraction, Digestion, Flarme Atormic Absorption
Spectrometric Method 2417

2)'Waste Extraction, Digestion, Inductively Coupled
Plasma Method™

) Digestion, Flame Atoemic Absorption Spectrametc
N‘E[hﬂd“‘“"

4) Digestion; Inductively Coupled Plasma Method!™*!
1) Waste Extraction, Separatary Funnel Liguid-Liquid
Extraction, Gas Chromatographic Methnd™*#!

2 Ulrasonic Extraction, Gas Chromatographic
Mathoiinz

EEin Y

Fhnsef

15

21

&2

Dicxins/Furans
Hydrogen Chiloride
Hydrogen Fluorids

Hydregen Sulfide
Lead

Marganase

Mickel

Opacity
Crides of Nitrogen

Salanjum

Sulfur Dioxide

Sulfuric Acd
Total Suspended Particulate

Varadium

Hylene

Isokinetsc Sampling™
lsckinetic Sampling, lon Chromatographic Method™
Jsakinetic Sampling, lon Chromategraphic Method®
Absorption Sampling, lodometric Methad™®
1} sokinetic Sampling, Digestion, Direct Alr-Acetylene
Flame Method™™
2} tsokinetic Sampling, Digestion, nductively Coupled
Plasma Method™
1} lsokinetic Sampling, Digestion, Direct Alr-Acetylens
Flame Method™
2} leokinetic Sampling, Digestion, Inductively Cougled
Piasma Method™
lsokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method
1) sokdnetic Sampling, Dieastion, Direct Alr-Acetylens
Flame Method™
2] Isokinetic Sampling, Cirestion, inductively Coupled
Piasma Method*!
Fingelmanin's Method !
1] Afisorption Sampting, Phanoldisulfonic acid Methad™
2) Instrumental Analyzer Mathod™
1] isokinetic Sampling, Digastion, Hydride

ion/ Ao ftion Spec it Method™
2] Isokinetic Sampling, Digestion, Inductively Coupled
Fiasma Method®
1 Absorptian 5.
Methed™
&) Instrumental Analyzer Method™
Isokinetic Sampling, Basium-Thorin Titrimetrlc Method™

tsokinetic Sampling, Gravimetrlc Method™
fion, Inductively Coupled

Banurmy Tharin Titri

lsol

2) AREBETPSRELFY Bhs Chromatographic Method™

Aanifige..

=0

ETuEAY

Fmred

“Chsamiurm (I

Chramium (W)

Cobalt

Copper

28-0

3} Digestion, Flame Atomic Absorption Spectrametric
Method ™1
4} Digestion, Inductively Coupled Plasma Methad ™™
1) Waste Exteaction, Digestion, Flame Atomic Absorption
Spectrometric Method; Waste Extraction, Colorimatric
Method; Calculation™ 151
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methaod, Waste Extraction, Colarimetric Mathod;
Calculation44314
5} Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colormetric Method;
Caleulation A
&) Digestion; Inductively Coupled Piasma Method;
Alkatine Digestion, Colarmetric Method,
CalciilationT 14181
1) Waste Extraction, Colodmetric Method™
2) Alkalire Digestion, Colorimatric Methiod™
1) Waste Exjraction, Cigestion, Inductively Couplad
Plasma Method™*%
2) Digestion, Inductively Coupled Pasma Methog! ™
1) Waste Extraction, Digestion, Flame Atamic Absorption
Spactrametric Methog 4%
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™Y
3) bigestion, Flame Atomic Absorption Spectrometric
Meﬂmﬂ',lﬂ
8) Digastivn, Inductively Coupled Plasma Method™Y
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Mothad™#
2} Uttrasonic Extraction, Gas Chromatosraphic
Method222

fon, Sepa i
1} Wasts Eamal:t azow Funnel Liguic-|iguid

3) Digesticn,




~mei-

iy Myuadly B
15 | DOE 1) Waste Extraction, Sepasatory Furnel Liguid-Liguld
Extraction, Gas Chromatoeraphic Mathad®41
2} Ultrasonic Extraction, Gas Chromatographic
Methad!eat
16 |QOoT 1} Waste Extraction, Separstory Funnel Licuid-Liguin
Extraction, Gas Chromatographic Method™
2} Ultrasanic Extraction, Gas Chromatographic
Methad! 4
17T | Dietdrin 1) Waste Extraction, Separatony Funnel Liguld-Liguid
Extraction, Gas Chromatographic Methad™
21 Ultrasonie Extraction, Gas Chromatographic
Method 02
18 | Endriny 1) Waste Extraction, Separatony Funnel Liguic-Liguid
Extractlon, Gas Chromatagraphic Methad 2%
2) Uttrasonic Extraction, Gas Chramatographic
Mathog! !
19 | Heptachlor 1} Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatosaphic Method™*#
2} Ultrasanic Extraction, Gas Chromatographic
Mmalwl
20 | Lead 1) Waste Extraction, Digestion, Flame Atomic Absorption
Specirarmetc Method o
| 2) Waste Extraction, Digastian, Inductively Coupled
Plasma Method™5
3) Digestion, Flame Atomic Atisoeption Spectiometric
Menmﬂ.ll'.
4) Digestion, Inductively Coupled Plasma Mathad ™
21 | Lindara 1} Waste Extraction, Separatony Funnel Unuid-Liquid
Extraction, Gas Chromatographic Method™*
2) Ultrasenic, Extraction, Gas Chramategraghic
Methog!32
22| Mercury IJ Waste Extraction, Du;eshun. Cold-Vaper Atamic
3! Digestion,.
p
v rsuaiiy Amred
- 22855
Pentachlorbiphanyl
- 23306
Pentachlorabipheny|
~223445.
Heachloretiphesyl
- 3055-
Hexachlorebiphenyl
~ 223,556
Hexachloregiphanyl
-2EAN 55
Hexachlorabiphenyl
-22.33 845
Heptachlarobipheryl
-27344'55-
Heptachlarabiphenyl
<22 3AA 6
Heptachiarobiphenyl
CERSNSE 6
Heptachleroblphemd
|-22334,4.556

27

28
2%

I[ Nonachloratiphenyl
| Pentachlarophencl

Selenum

1) Waste Extractinn, Separatory Furrel Liguld-Liould
Extraction, Gas Chromatographic/Mass Spectrometric
Methad ™

2 Uttrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!

Electrometrie Mathad™ 0

1) Waste Extraction, Digestion, Hydride
Genaration/Atomic Absorption Spectrometric
Methog®4™

2] Waste Ei‘tmctlm Cigeston, Inductively Coupled

4 H!AMH' mmy'euumed Plasma Method™ x4l

30 Silver...

A1dy aTTuEiY

TEhesed

23 | Mathowychlor

24 | Molybdenum

26 | Polychlofnated Bipheryls

- Aroclar 1016

- Arocler 1221

- droclor 1232

- Aroclor 1242

~hroclor 1248

- Aroclor 1254

- Aroclor 1260

+ 2-Chiarebiphenyt

- 2,3 Diehlerabiphenyl

- 2,2/5-Trichiorabiphenyl

- 24" 5-Trichiorobiphenyl

- 2,235 Tetrachlorobiphenyl
2,2 5,5 Tetrachloobiphenyl

L - 23 84 Tetrachtorobiphenyl

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method ™

4) Digestion, inductively Coupled Plasma Method ™%
E) Thermat Decomposition Amalgarmation and Atomic
Absorption Spectromettic Method ™Y

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method™#2%

2) Ultrasonic Extraction, Gas Chromatographic
Methadi#

1) Wasta Extraction, Digestion, inductively Coupled
Plasma Method™™

2) Digestion, Inductively Cougled Plasma Method "™
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™*1

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ 51

3 Digestion, Flame Atomic Absorption Spectrometric
Methed™ 1

4) Digestion, Inductively Coupled Plasma Mathad™ ™
1} Waste Extraction, Separatory Funmel Liquid-Liquid
Extractian, Gas Chromatographic Method ™%

2] Ultrasonic Extraction, Gas Chromatographic
Method!"#452 4l

BAE

oo 6 UHIGNABY

32 | Toxaghene

33 | Trichloroethylena

34 | Vanadidm

35 | Zine

-4Z3485-
Pentachicrobiphienyt
~27055.,
pa-
dnfu AT Aimsel
30 | Sitver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™t
2) Digastion, inductively Coupled Plasma Method ™
31 | Thattium 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method &%

2) Digestian, inductively Coupled Flasma Method ™4
1) Waste Extraction, Separatory Furinel Liquid-Liquid
Extraction, Gas Chromatographic Methad? 4%

2) Ultrasonic Extraction, Gas Chrormatographic
fethod

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method™ =
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod! >

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?"!

2) Digestion, inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Flame Atomic Absorption
spectrometric Method >

2} Waste Estraction, Digestion, Inductively Coupled
Plagma Method!1*

3) Gigestian, Flame Atomic Absorption Spectrometric
Method ™4

4) Digestion, Inductively Coupled Plasms Method ™1

iy asuniie

ELETEREN]

1 [ Acenaphthene

1) Ultrasonic Extraction, Gas Chromatodraphic
Methpd!8

21 Ultrasonic Extraction, Gas Chromatogrephicitess
Spectromatric Methad“m

graphic/Mass

fedh b
e GUUIZNADY

3 pldrin.,
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sl

Aldrin

Anthracens

Antimaony
Arsenic

Atrazing

Earlum

Benzalanthracens

Benzane

Benzolbifluomnthiends

Benzolkfluoranthens

Banzoic acid

Berizcdalpyrene

1) Ultrasaric Extraction, Gas Chromatographic
Method 22
2) Ultrasorile Extraction, Gas Chromatographic/Mass
Spactrametric Method 151
1) Ultrasonic Extraction, Gas Chromatographic
Method!!3#
2) Uttrascnic E: Gas
Spectrometric Method!
Digestion, Inductively Coupled Plasma Method™ '
1} Digastion, Hydride Generation/tomic Abscrpticn
Spectromatic Methad ™
2) Digastion, Inductively Coupled Plasrma Method™
Ultrasonic Extraction, Gas Chromatographic/ass
Spectrametric Method*2
Digestion, Inductivaly Coupled Plasma Method™ Y
1) Ultragonic Extraction, Gas Chiomatographic
Mtw‘w‘
#) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectiomietric Method 079
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!
1} Ultrascinic Extraction, Gas Chramatographic
Methodhes
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectramettic Method! 24
1) Ultrasenic Extraction, Gas Chromatographic
Mathod %8
2 Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!H
Uitrasomic Extraction, Gas Chromatographic/Mass
Spactrometric Methoo!
1) Ultrasanic Extraction, Gas Chromatoeraphic

e

ic/ass

15 Berwole.h lpernylens..

= S

iy

mrunfe

L]

31

33

a7

39

a2

Chloraform

2-Chloroghenol

Chromium

Chromium (1)

Chramiurm (i}
Chrysena

Cyanide
24D
{3/3s]

o3

Dibenzia hianthracens

Purge and Trap, Gas Chromatogsphic/Mass
Spectrometric Method 5%

Ultrasenic Extraction, Gas Chromatographic/Mass
Spectromatric Method! 0%

1} Dligestion, Flame Atomic Abssration Spectrametric
Methog® 4

2) Digestion, Inductively Coupled Plasma Method ™1
1) Digestion, Flarme Atomic Abtorpticn Spectromatric
Methed; Alksline Digestion, Colarimetric Methad;
Calculation 148

2} Digestion, Inductively Coupled Plasma Mathad:
Alkzline Digestion, Colorimetric Methad:
QL:L‘WIF,I.\IJQ:-

Alkaline Digestion, Celarimetric Method™'®

1) Liltrasonic Extraction, Gas Chromatographic
Methad! 54

2} Ultrasenlc Extraction, fas Chromataeraphic/Mass
Spectrametric Method%#

Extraction, Distillatinn, Colarmetric Method =225

\ltrdsonic Extraction, Gas Chromatographic Method !
1) Ultragonic Exraction, Gas Chiomatoaraphic
Klethog 58

2} Ultrasonlc Extraction, Gas Chromalographic/idass
Spectromettic Method! "0

| 1 Uitrasonic Extraction, (2« Chrmmategraphic

Methad!09!

21 Ultrasonic Extraction, Gas Chiomstographic/Mazs
Spectriometric Method!!™%

1) Ultrasonic Bxtraction, Gas Chromatographic

| Mthog =1

2] Uittrzsonic Extraction, Gas Chromatographic/Mass
Spectiometric Method W0
i 8, Gas Chromatographic ey PVWAT

guHIPNNDI
phie/Mass

AR o iy

Sor ; mhoﬂ"“fﬂﬂﬂhl |

43 Dien-butyl phthatate. .

I

-icln-
ARy nrasmfin et
15 | Berzolghperylene 1) Ultrasenic Extraction, Gas Chromategraphic
Meﬁwd“m
2) Utrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! ¥
16 | Beryllium Digestion, inductively Coupled Plasma Method ™
17 | Bis2-chlomethyd lether Ultrasamic Extraction, Gas Chrormatoeraphic/Mass
Spectrometiic Method!*™
18 | Bis(Z-ethylhexyliphthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Sectrometric Method %%
19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method#2
20 | Bromeform Burge and Trap, Gas Chrornatographic/Mass
Spectrometric Method"' 2
21 | Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method! 27
22 | Buwyl benzyl phthalate \ltrasonic Extraction, Gas Chromatodraphic/Mass
Spectrometric Methog!44
23 | Cagmium 1) Digestion, Famse Atomic Absorstion Spectrometric
MethodH1
2) Digestion, Inductively Coupled Plasma Method ™
24 | Carhazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 40
25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectremetric Metho*
26 | Carban tetrachlonde Burge and Trap, Gas Chromatographic/Mass
Spectrometric Method'
21 | Chiordane 1) Ultrasonic Extraction, Gas Chromategraphic
Mathod! b2
2 Ultrasenic Extraction, Gas Chrormatographic/Mass
Spactrometiic Methad !
28 | pLhloreaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromattc Method %
29 | Chlorobenzens Purge : i nm:phic!Maxsb T
Spects AT et 1]
30 | Chiorodibromamethane Purge W%mg}bﬁ} aad
Spectrometric Method! 3™ = qal
31 Chioroform...
-
drhu aTTuAT Bl
43 | Din-butyl phthatate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometiic Method!' ™%
44 | 1,2-Dichiorobenzens Purge end Trap, Gas Chromatographic/Mass:
Spectromatiic Mathod 329
45 | 1,3-Dicherobenzene Furge and Trap, Gas Chromatographic/Mass
Spectrametric Mathad 22
48 | 1,4-Dichlorcbenzene Purge and Trap, Gas Chromatographlc/Mass
Spectrometric Method 2
a7 | 3,3%-Did Ultrasanic Extraction, Gas Chromatographic/Mass
Spactranmetric Method! 028
48 |-1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' 27
49 | 1,2-Dichlorcethare Purge and Trap, Gas Chromatographic/Mass
Spectromatric Methad 4!
50 | 1,1-Dichlarcethylene Purge and Trap, Gas Chiomatographic/Mass
Spectrometiic Method! !
51 | cle-1,2-Dlchlorcethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methed" 2
52 | trane-1,2-Dichloreethyiere Purge and Trap, Gas Chromatographic/Mass
Spartrometric Method™ 25
53 | 24-Dichlorophenct \ltrasonic Extraction, Gas Chromatographic/Mass
Spectrametiic Method 1!
54 | 12-Dichiorpopans Purge and Trap, Gas Chromatographics/fass
Spectrametric Method'*2
55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatograghic/Mass
Spectromatric ftethad 2%
56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Miass
Spectromatric Method! 2
57 | Dreletrin 1} Ultrasonie Extraction, Gas Chromatographic
Method!
2) Uitrasonic Extraction, Gas Chramatographic/Mass
Spectrometric Methad'*4"
58 | Digthyl phthalate t =i -
5¢ | 24-Dimethylpherol

trasarieEtraEThan B S
Spectrometric wmgdmm'ﬁ\ﬂ

60 24-Oimlirophensl..
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65
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| 24-Diritrepheriol

24-Dinitrotolusne
A &-Dinitrotoluene
CE-n-Cetyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluomarthane

Fluorene

Heptachlar

Heptachlor spoxids

Ultrasenic Extraction, Gas Chramatographic/Mass
Spectromatric Mathod 22

Ultrasonic Extraction, Gas Chiarmatagraphic/Mass
Spectrometrc Mathod!®#

Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometre Method! 124

Ultrasonic Extraction, Gas Chmomatographic/Mass
Spectrometric Methog 124

1) Uitrasonic Extraction, Gas Chromiatograghic
MEU“Ud'”Dm

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod ™

1 Ultrasonic Extraction, Gas Chromatoeraphic
Methodf028

2) Ultrasanic Extraction, Gas Chramatographic/Mass
Spectrometric Methoo "™

Purge and Trap, Gas Chramatographic/Mass
Spectrametric Methog™ 2%

1} Ultrasonie Extrattion, Gas Chromatagraphic
Method"*

21U Extraction, Gas £ N
Spegtometric Method!1%0

1) Ultrasanic Extraction, Gas Chramatographic
Mathadlioa

21 Ultragonic Extractinn, Gas Chromatographic/Mass
Spectiomettic Method 42

1} Uttrasonic Extraction, Gas Chromatographic
MEthDd:"-‘m

2 Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mithad'

1) Uttrasanic Extraction, Gas Chromatographic
Methodtiox!
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52

53

Mercury

Methanol

Methoxychior

Methyt bromide

Methylene chloride

2-Methylphenct

ZMezhylnaphthalens

Methyl terk-butyl ethet

HNaphthalene

Iiehsk

Nitrobenzene

N-Nittosadiphenylamine

1) Cigestion, Cold-Vapor Atomic Absarption
Spactrometric Methad™®

2) Digestion, Inductively Coupled Plasma Method ™
3} Thermel Decomposition Amalgamation and Atemic
Absorption Spectmmetric Methog™'®

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Mathog ™%
Hul i E: Gaz
Methodf1a?!

2) Ultrasonic Sxtraction, Gas Chromatographic/Mass
Spectrainetric Method" 2

Purge and Trap, Gas Chromatngraphic/Mass
Spectrometric Method 2

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Mathod 2

Ulsrasanic Extraction, Gas Chromatagrisphic/Mass
Spectometric Methad 24

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectiometric Methed! %=

Pie and Trap, Gas Chromatographic/Mats
Spectrometric Method! 4%

1) Ultraserite Extraction, (as Cheomatographic
MethodiHee

) Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometile Method' 22

1] Digestion, Flarme Atomic Absorplion Spectrometdic
Methogt 14

2) igestion, Inductively Coupled Plasma Method” 1Y
Ultrasanic Extraction, Gas Chiomatographic/Mass
Spectiometric Methad"'*

Ultrasenic Extraction, Gas Chromatographic/Mass

N-Nitresadi-n-propylamine |

Spectromettic Methog!1*#

96 Polychlotinated Bipheryls...

iy AsuARy SEumro
T1 | Hexachlorabenzene 1} Ultrasonic Extraction, Gas Chromatographic
Methog! a2
2) Ultrasonic Extraction, Gas Chromateographic/Mase
Spectrometric Methad%1
72 | Hexachloro-1 3-butadiens Pusrge and Trap, Gas Chromatographic/Mass
Spectrometric Methad
T3 | n-Hesane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' 2%
T4 | oHCH 1} Ultrasenie Extraction, Gas Chromatographic
Method 2%
2) Ultrasonic Extraction, Gas Chromatographic/ilass
Spectrometric Method" %
75 | Pk 1 Ultrasonic Extraction, Gas Chromatagraphic
Methog ™2
2) Ultrasenic Extraction, Gas Chromatosraphic/Mass
Spectrometric Methad! 1%
74 Y-HEH 1} Ultrasonic Extraction, Gas Chromatographic
Mathaal0an
2) Ultrasonie Estractlon, Gas Chiomatographic/Mass
Spectrometric Method!
77 | Hexachlorocyc e | ic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 5%
78 | Hesachiorosthare Ultrasonic Extraction, Gas Chromatograghic/Mass
Spectrometric Mathog! "
79 | Indencl1,23-cdlpyrens 1} Uttrasonic Extractlon, Gas Chromatographic
Method“u“
2} Uitrasanic Extraction, Gas Chrometographic/Mass
Spectrametric Method! 1%
BO | lsophorane Ultrasonic Extraction, Gas Chromatosraphic/hass
Spectromiatric Method! =
81 | lLead 1} Digestion, Flame Atamic Abserption Spectrametric
82 | Mangarese
2) Dlgestion, Inductively Coupled Plasma Mathad ™53,
B3 Mercury.,.
-~
di [—— e
%6 | Polychiorinated Biphenyls 1) Ultrasonic Extraction, Gas Chiomaloeraphic
- Arocior 1016 Method! 04
~Arochar 1221 2} Ultrasonic E ion, Gas Chrar graphic/hlass
- Arecioe 1232 Spectrometric Method 4%
- Arocior 1242
- Aroclor 1248
- Aroclor 1256
- Araclor 1260
Polychioiinated Biphenyis | Ulirssoric Extraction, Gas Chrarmatagraphic Mﬂf&ad;m’
- 2-Chiorabipheny| Cait
- Z,3-Dichlorabiphenyt
- 2,2 5 Trichlerobiphenyl
- 2,0 5-Trichlorobaphenyl

. 2,735 Telrachiorobiphenyl
. 2.2 5,5 Tetrachiorotiphenyl
- 2% 88 Tetrachiarobiphernyl
< 2,2.34,5-
Bentachiombipheny

- 22855
Pentachiorobiphenyl
-2334 6
Pentachigrobipheryl

- 22,508 5
Hexachiorobignenyl
~2,Z34855"
Haxachlorobiphenyl
SEFASE
Hmachlorobiphanyl
-220055-
Hexachlorobipheryl
~Z233AA S
Heptachioroblphenyl
~223A8° 55
Heptachlorobighemyt

- 22,3045 6

Heptachlarobiphenyl
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- 2238556
Heptachinrobiphenyl
-2233 00556
Nemachlorabiphanyl
97 | Pentachlorophencl Uitrasonic Extraction, Gas Chromatograhic/Mass
Spactrometric Methiod 52

1) Ultrasgric Extraction, Gas Chromatographic
Mma!l‘.i\lﬂl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!*#

-] Phenanthrene

99 | Phendt Ultrasanic , Gas Chy araghic/Mass
Spectramnetric Method

100 | Pyrens 1) Uitrasanic Extraction, Gas Chromatographic
MethodHe#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Methiod!'%

101 | Selenium 1) Digestion, Hydride Genefation/Atormic Absarptian
Spectromietric Method =
2) Digastion, Inductively Coupled Plasma Mathod™ 1
102 | Silver Digastion, Inductivaly Coupled Plasma Method 2!
103 | Styrene Purge and Trap, Gas Chromatographic/Mass

Spactrometric Methad™

104 | 1,122 Tetrachiorcethans Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod!?24

Purge and Trap, Gas Chromatographic/Mass

| Spectiomitric Method! =2

Plrge and Trap, Gas Chromatograshic/Mass
Spectrometric Methor 4

Ultrasonic Extraction, Gas Chromatographic Methiad! 1

105 | Tetrachlomsethylene
108 | Tolusne

187 | Tamaphene
108 | TPH (£5-Cy) 1) Purge and Trap, Gas Chromatogranhie Method! 224

2) Purge and Trap, Gas Chrnrrmogmphm’Mass

109 | TPH (C,eCag)
110 | TPHAC g Cx)

Ultlaw%_ﬁ;mtuwph Merhud' il

Purge-and Trap, Gas Chrumatnyap,hicmass
Spectiometric Method!##1 = ‘1\'\

111 | 124 Trchiambenzens

P

112 L1,1-Trichloroethane.,

o

3 momiAnansadi istisenivy. glofiamehinde. fuinfifl o cqanne:
Gouufanrafiord, 2567,

4, APHA, WA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23 ed. Washingtor, DC: APHA, 2017,

5, United States Envimnmental Protection Agericy. Standards of Perfarmance for
New Stationary Sources, 40 CFR 60. Appenidic &, 2019,

. United Stabes Enviranmentsl Protection Agency, Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, SW-846, 1997,

7. United States Envireamental Profection Agency. Test Methaods for Evaluation Selid
Waste Fhysical/Chemical Methods, Acld Digestion of Sediments, Sludees, and Soils,
SW-846 Method 30508, 1994,

8. United States Enviranmental. Pratection Agency, Test Methods for Evalustion Solid
‘Waste Physical/Chemical M 15, Alkaline D 1 for it Chramis
SW-B46 Method 30604, 1596,

8, United States Environmental Protection Agency. Test Methods for Evaluation Sobid
Waste 3. Physical/Chemical Methods: Separatory Funnel Ligquid-Liquid Extraction. SW-846
Methad 3510C, 1996,

10. United States Environmental Protection Asency: Test Mathods for Evaluation Solid
Whasts: Physical/Chemical Methods. Ultrasonie Extraction, SW-846 Method 35500, 2007,

11, United States Enviranmarntal Pratection dgency. Test Methods for E\:aluation Solid
Waste Physcal/Chemical Methods. Purge and Trap for Aqueous Samples. SW-846 Method
S030C, 2003

12. United States Environmentat Protection Agency. Test Methods for Evaiiation Solid
Waste Physical/Cremical Methods, Closed System Purge and Trap and Extraction for
Volatile Organics in Soll and Waste Sample. SW-846 Method 50354, 2000

13, United States Erviranmental Protectlon Acsncy, Test Methods for Evaluation Solid
Waste Priysical/Chemical Methods, Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 60100, 2014,

18. United States Enviranmental Protection Agency, Test Metheds for Evaluation Solid
Waste Physlcal/Chermiical Metheds, Flame Atomit Absarption Spec t SW-848
Method 70008, 2007,

15, United States Environmental Protection Agency, Test Methads for Evaluation Solid
Waste Physicat/Chemical Methods. Arseni Gaseous Hydﬂde). -BA46

Method 70614, 1992.
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Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 25

Purge and Trap, Gas Chromatographle/Mass
Spectrometric Method 25

Purge and Trap, Gas Chromatograghiciass
Spectrametic Method! 4

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method 12

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrametric Method22%

Purgs and Trap, Gas Chromatographic/Mass
Spectrometric Methad

Digestien, Inductively Coupled Plasma Method™ '
Purge and Trap, Gas Chromategraphic/Mass
Spectrometric Method!!

Purge and Trap, Gas Chromatographie/Mass
Spectrometric Method#7

112 | 1L.1.1-Trichlaroethans

11

i

1,1.2:Trichlergethane

114 | Trichloroethylene

115 | 2,85 Trichlorophenal

116 | 2,48 Trichloroshenal

17 | L35 Trimethylbenzens

118 | Varadium
119 | Viryl acetate

120 | Vinyl chloride

121 | m-dylene Burge and Trap, Gas Chromatoeraphic/Mass
Spestrometric Method =

122 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 22

123 | p-Rylene Purge and Trap, Gas Chromatographic/Mass
Sgectrametric Methad#45

124 | Xylene [Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'

125 | Zlhe 1) Digestion, Flame Atomic Absarption Spectromatric
wm?.‘ﬂ!

| 2) Digestion, Inductively Coupled Plasrma Methog™
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16. United States Envisonmental Protection Agency, Test Methots for Evaluation Solid
Waste Physicaw/Chemical Methods. Chromium, Hexavalent (Colorimetric). 5W-B46 Method
TI96A, 1992

17. Unlted States Environmental Protection Agency. Test Methods for Evaluation Solia
Waste Physical/Chamical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technique), SW-846 Method 74704, 1994,

18, United States Erviranmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Cremical Methods, Mercury in Solid or Semisolid Waste (Manusl Cotd-
Wapor Technigue). SW-846 Method 74718, 1598

19, United States Environmental Protection Agency, Test Methods for Evaluation Salid
Waste Physical/Chernical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic ption Spectropt SW-B46
Method 7473, 2007,

20 United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads. Selenlum (Atomic Absorption, Borahydrid
Reduction). SW-846 Method 7742, 1994,

21, United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methiods. Nonhalogenated Organics Using GO/FID. SW-846
Method BO150, 2003,

22, Unted States Enviconmental Fromection Agency, Test Methads for Bvaluation Selid
Waste Physical/Chemical Methods. Orzanochlorine P Ides by Gas Ct graphy
SW-B46 Method BOS1R, 2007,

23. United Statés Enviranmental Protection Agency. Test Methods for Evalustion Solid
Waste Physical/Chermical Méthods. Potychlerinated Biphenyis (PCBs) by Gas
Chromatography, SW-846 Method B0B2A. 2007.

24, United States Environmental Frotection Agency. Test Methods for Evaluation Soiid
Waste Prysical/Chemical Methods, Polynuclear Aromatic Hydrocarbons. SW-844 Method
8100, 1980,

25, Linited States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods: Velatlle Organic Compounds by Gas Chromatography/
Mass Spectrometry, SW-846 Method 82600, 2018,

26. United States Environmental Protection Agency, Test Metheds for Evaliation Solia
Waste Physical/Chemical Methods. Semivolatiie Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-844 Methnd EZ‘-'\IIE 2018

27, United States Environmental P
Waste Physical/Chernical Methods, Chiarin *
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28. United States Environmental Protection Asency. Test Methods for Evaluation Solid
Waste Physical/Chemical Mathods. Total and Amenable Cyanide : Distlllation, SW-846
Methad 9010C, 2004.

29, United States Ervironmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methads, Cyanide Extraction Procedure for Solids and Ofts, SW-
846 Method 90134, 2014,

30. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Warste Physical/Chemical Methods. Cyanide Tn Waters and Extracts wsing Thrimetric and
Manual Sp et Proced SW-B4s Method 5014, 2014,

31, United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Cherrical Methods. pH Electrometric Measurement, SW-B48 Method
9040C, 2004,

32 United States Environrmental Protection Agency. Test Methads for Evaluation Sotd
Waste Physical/Charmical Methods, Soil snd Waste pH. SW-B46 Method 90450, 2ma;,l,rﬁ,,'g
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