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CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 3 Jul 23 Barometric Pressure (mmHg) : 758
Next Cal. Date : 3Jan 24 Relative Humidity (%) : 63.0
Temperature  ( c’) : 33.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. C-030723-BKK_FS1093 Reference Dry Gas Meter ID BKK_FS0629
Dry Gas Meter ID : BKK_FS1093 Serial No. ;1607009
Serial No. : 1706090 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 9 Dec 23
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orifice
Correction Calibration
(mm.H,0)|  Minutes Vr (Liters) Tr vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AH@
15 12.30 150.70 0.00 150.70 34.0 455348.2 | 455200.0 148.20 34.0 34.0 34.0 1.0154 46.5821
25 9.42 150.35 0.00 150.35 35.0 455507.6 | 455360.0 147.60 35.0 35.0 35.0 1.0162 45.8978
50 6.50 150.27 0.00 150.27 35.0 455662.6 | 455515.0 147.60 36.0 36.0 36.0 1.0165 43.6115
80 5.10 150.30 0.00 150.30 35.0 455817.2 | 455670.0 147.20 37.0 37.0 37.0 1.0198 42.8014
120 417 150.45 0.00 150.45 35.0 455971.8 | 455825.0 146.80 37.0 37.0 37.0 1.0196 42.8366
Avg. 1.0175 44.3459
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .

Procedure; 40 CFR 60,APP A METH ,SEC 5.3 & 7

Calibrated by: NY : ‘T Approved by: e

( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist(2) Field Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 3Jul 23 Ambient Temperature (°C) 33
Calibration sheet No. : C-030723-BKK_FS1093 Relative Humidity (%) : 63
Digital Temperature ID BKK_FS1093 Reference Temperature |D BKK_FS1144
Serial No. : 1706090 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 31Jan 23
Location Reference Temperaturel Digital Temperature Error MPE pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 24 -1 +3 Pass
50 49 -1 +3 Pass
100 99 -1 +3 Pass
150 149 -1 +3 Pass
200 198 -2 +3 Pass
250 248 -2 +3 Pass
300 298 -2 +3 Pass
500 499 -1 +3 Pass
Probe 100 99 -1 +3 Pass
120 120 0 +3 Pass
140 139 -1 +3 Pass
Oven 100 100 +3 Pass
120 120 +3 Pass
140 139 -1 +3 Pass
Filter 100 100 0 +3 Pass
120 120 +3 Pass
140 140 +3 Pass
Exit 0 0 +3 Pass
10 9 -1 +3 Pass
20 19 -1 +3 Pass
Meter 0 0 0 +3 Pass
25 25 +3 Pass
50 50 +3 Pass
AUX 0 -1 -1 +3 Pass
25 24 -1 +3 Pass
50 49 -1 +3 Pass
MPE : (Maximum permissible error of measurement) AaNuAanalagoaauadnsiaiaanls
/gzwjf -

Calibrated by :

Approved by :

( Mr.Prasert Surakhan )
Field Scientist (3)

FORM NO.: F 06-027

( Mr.Samart Roo-ngan)

Specialist (1)

REVISION NO.: 2 ISSUE DATE: 9 Feb 23




Stopwatch Calibration Test Report

Calibration Date : 3 Jul 23 Next Cal. Date : 3Jan 24

Barometric Pressure (mmHg) : 759 Temperature (OC) . 27.0

Relative Humidity (%) : 58.0

Reference Stopwatch Data Console Control Meter Data

Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS1093

Model : F808 Model : XC-572-V

Serial No. : - Serial No. : 1706090

Calibration Date : 8 Sep 20

Certificate No. : E-2009018

Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:11 5:00 11 0.00018
2 5:00:10 5:00 10 0.00017
3 5:00:11 5:00 11 0.00018
4 5:00:10 5:00 10 0.00017
5 5:00:12 5:00 12 0.00020
6 5:00:12 5:00 12 0.00020
7 5:00:10 5:00 10 0.00017
8 5:00:10 5:00 10 0.00017
9 5:00:08 5:00 8 0.00013
10 5:00:09 5:00 9 0.00015
Average 0.00017
SD 0.00002
Calibrate by : Approved by : Cr—s e
Mr.Prasert Surakhan Mr. Samart Roo-ngan

Field Scientist (3) Specialist (1)



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS1104 Calibration Date : 3Jul 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030723-BKK_FS1104 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 2 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
DS = o oA
AP (s)

1= =
| CP(A) Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(A or B) = must BE < 0.01
3
Calibrated by : Of(NKJ'l 3 Approved by : e
( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS1105 Calibration Date : 3 Jul 23
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030723-BKK_FS1105 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Test 2 A 12.00 17.20 0.835 -
B 12.00 17.20 - 0.835
Test 3 A 12.00 16.80 0.845 -
B 12.00 16.80 - 0.845
Cp 0.842 0.842
A P(std)
DS = o oA
AP (s)

1= =
| CP(A) Cp(B):| must BE <0.01

Z [Cp (s) — Cp(A4 or B)]

Average deviation(A or B) = must BE < 0.01
3

Calibrated by : WO((NKJ‘]T Approved by : =

( Mr. Worawich Tongpoom ) ( Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

FORM NO.: F 06-025 REVISION NO.: 1 ISSUE DATE: 30 Jun 22




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 3 Jul 23 Nozzle Set ID. : BKK_FS1093
Calibration Sheet No. : C-030723-BKK_FS1106 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD Davg

1 0.300 0.300 0.300 0.000 0.300

2 0.450 0.450 0.450 0.000 0.450

3 0.600 0.600 0.600 0.000 0.600

4 0.790 0.790 0.790 0.000 0.790

5 0.950 0.950 0.950 0.000 0.950

6 1.090 1.090 1.090 0.000 1.090

7 1.250 1.250 1.250 0.000 1.250

8 1.600 1.600 1.600 0.000 1.600
Where : D2 D3
D, D,, Dy = There different nozzle diameters at 60 degrees to

each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
Davg =(D,+D,+D,/3
MEASUREMENT PLANE

Wi S
Calibrated by : r(mmk : Approved by . e = .

( Mr. Worawich Tongpoom ) (Mr.Samart Roo-ngan)

Field Scientist (2) Field Specialist (1)

FORM NO.: F 06-026 ~ REVISION NO.: - ISSUE DATE: 9/1/03




s ey s by AR SARTORILS

Tel: +66 2643 8361-6 , e-mall: service.thalland@sartorius.com z{%m\g m——
NSCTSETIS12025 | oeview RY Sm!”t?
CALIBRATION 0426 LL
= Of Cal ibrati Ali"P'ROVED BY ...
NEXT CAL. DATE 3{&’%
Model Number :  MSE224S-100-DU Certificate No. : 10672
Description ; Analytical Balance Issued Date:  Monday, February 13, 2023
Serial Number: 26207042 Reference No, : 203245
ID No. ; BKK_ENQ002
Manufacturer : Sartorius Page No. : 10f2

Customer Name : ALS Laboratory Group {Thailand)Co., Ltd.

104 Phatthanakan 40,Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250.

Calibrated Place : Balance Room

Calibrated By : Mr. Chonchai Inthana Calibration
Calibration Date : Wednesday, February 08, 2023 Procedure No. : This calibration was conducted by

Using in-house caiibration procedure number (MI-003)

Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 220 g Readability : 0.0001 g Temperature : 23.2°C + 5.0°C
Humidity : 60.0% RH r 10.0%RH

Reasons for calibration Pressure - * _

[ New Instaliation ] Service / Repaired Re-cafibration/ Maintenance Equipment Condition: Good Operate [ Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement {GUMY). The callibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-522-00 Sartorius weight set 1mg - 5000g E2,YCS011-522-00 SPC-RT 02212565 14-Sep-2023
MHB-3825D Humidity/Barometer/Temp Lutron MHB-3825D DKSH 19220444 5-Sep-2023

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with
the prior written approval of the Verification Operation Division *
Sartorius (Thailand) Co., Ltd, Crrs

Mr.Chonchai Inthana(Technical Manager)

VEr—A®

SOP FM 33 03 February 2022



Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

Tel: +66 2643 B361-6 Fax: +66 2643-8367, e-mail: service.thailland@sariorius.com

SARTORIUS

of Calibration

Model Number: MSE2245-100-DU Certificate No. :
Description : Analytical Balance Issued Date :
Serial Number : 26207042 Reference No. :
ID No. : BKK_EN0Q0O2

Manufacturer ; Sartorius Page No. :

Calibration Results : Without Adjustment

23BCI10072

Monday, February 13, 2023

203245

20f2

Repeatability Eccentricity (Off-center loading error)
The reproducibilily is the ability of a weighing instrument te display nearly identical readouls | The off-center loading error is yielded by the difference between the
under constant test conditions when the same load within a measurement series is placed readoul of the foad, i.e. 1/3 or 1/4 of maximim capacily, placed In the
repeatsdiy on the weighing pan in the same manner. The standard deviafion is used to middfe of the weighing pan and befween each of four additional
express reproducibility quantitatively. measurement points { posilions defined according to OIML R76).
Nominal Value : (Low Load) 20.0000 200.0000  INominal value : 50 g
20 ¢ 20.0000 199.9999  |Tolerance 0.0004 g
Tolerance 20.0000 200.0000
0.0001 g 20.0000 199.9999 Difference
20.0001 200.0000 1 _
Nominal Value : (High Load) 20.0000 200.0000 2 | -0.0001
200 g 20.0000 195.9999 3 0.0000
0.0001 g 20,0000 200.0000 16 5 0.0000
20.0001 199.999% H 3 6 -
Standard Deviation 0.00004 0.00005
Linearity
The linearily, also calfed linearily error. Describes the deviation of the characteristic curve of a weighing instrument from the linear slope.
Tolerance  0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9 (9) (9} (9) (9
0.01 0.0100 0.0100 0.0000 0.00014
0.1 0.1000 0.1000 0.0000 0.00014
1 1.0000 1.0000 0.0000 0.00014
2 2.0000 2.0000 0.0000 0.00014
5 5.0000 5.0000 0.0000 0.00014
10 10.0000 10.0000 0.0000 0.00014
20 20.0000 20,0000 0.0000 0.00014
50 50.0000 50,0000 0.0000 0.00015
100 100.0000 100.0000 0.0000 0.00019
200 200.0000 192.9959 -0.0001 0.00030
End of Report.

SOP FM 33 032 February 2022




Lot No. 23124733-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co., Ltd. Location 1dav HRSG 11
Date 23 Nov 23 Test Operator Anuvat M.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.11 0.44
Low-Level Gas 7.98 7.89 8.00 0.44
Span Gas 16.02 16.11 16.00 0.44
NOyx ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.12 0.11 0.01
Low-Level Gas 56.16 56.11 56.00 0.11
Span Gas 79.77 79.78 79.99 0.21
S02 ANALYZER
Model TELEDYNE API T100H Serial No. 553
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 55.55 55.34 55.23 0.11
Span Gas 79.09 79.67 79.00 0.67
CO ANALYZER
Model TELEDYNE API T300M Serial No. 924
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.11 0.12 0.01
Low-Level Gas 54.22 54.89 54.77 0.12
Span Gas 79.90 78.97 79.24 0.27

Calibrated by

’/rj\ ﬁbr\‘/ll/l/ b ; {

( Mr.Anuvat Moungpair )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




Lot No. 23124733-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf BP Co., Ltd. Location : Uday HRSG 11
Date 23 Nov 23 Test Operator : Anuvat M.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.11 0.44 0.15 0.60 0.16
Upscale Gas 16.11 15.98 0.52 15.89 0.88 0.36
NOx ANALYZER
Cylinder Conc. (ppm) 1 79.77 Span (ppm) : 100
NOyx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.12 0.10 0.02 0.12 0.00 0.02
Upscale Gas 79.78 80.00 0.22 80.11 0.33 0.1
SO, ANALYZER
Cylinder Conc. (ppm) 1 79.09 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.1 0.1 0.12 0.12 0.01
Upscale Gas 79.67 80.78 1.1 79.89 0.22 0.89
CO ANALYZER
Cylinder Conc. (ppm) 1 79.90 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.11 0.12 0.01 0.13 0.02 0.01
Upscale Gas 78.97 79.11 0.14 79.33 0.36 0.22

Calibrated by

( Mr.Anuvat Moungpair )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




ALS EMISSION TEST RESULT

Run # 1
Client Gulf BP Co., Ltd. Location Uday HRSG 11
Date 23 Nov 23 Test Operator Anuvat M.
Start Time 14:25 Finish Time 14:45
SO, Analyzer Model TELEDYNE API T100H Serial No. 553
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 991
CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 924
Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
14:25 14.44 3.58 25.18 0.19 0.66
14:26 14.46 3.59 25.29 0.18 0.65
14:27 14.45 3.59 25.50 0.18 0.63
14:28 14.44 3.59 25.62 0.19 0.63
14:29 14.43 3.59 25.64 0.19 0.64
14:30 14.45 3.59 25.55 0.19 0.65
14:31 14.47 3.60 25.45 0.21 0.61
14:32 14.45 3.58 25.38 0.19 0.64
14:33 14.47 3.58 25.41 0.20 0.62
14:34 14.47 3.58 25.35 0.17 0.61
14:35 14.46 3.58 25.24 0.19 0.61
14:36 14.47 3.59 25.15 0.18 0.60
14:37 14.46 3.58 25.08 0.17 0.62
14:38 14.43 3.59 25.02 0.18 0.62
14:39 14.46 3.58 25.08 0.20 0.62
14:40 14.45 3.58 25.07 0.17 0.62
14:41 14.44 3.59 25.02 0.17 0.58
14:42 14.44 3.59 24.95 0.17 0.60
14:43 14.46 3.59 25.03 0.18 0.60
14:44 14.45 3.58 25.10 0.18 0.61
14:45 14.44 3.58 25.10 0.17 0.57
Average 14.45 3.59 25.25 0.18 0.62
A ﬁ‘\ I
Arnvver

( Mr.Anuvat Moungpair )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 2
Client Gulf BP Co., Ltd. Location Uday HRSG 11
Date 23 Nov 23 Test Operator Anuvat M.
Start Time 14:46 Finish Time 15:06
SO, Analyzer Model TELEDYNE API T100H Serial No. 553
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 991
CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 924
Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
14:46 14.46 3.58 25.13 0.18 0.58
14:47 14.45 3.59 25.22 0.18 0.53
14:48 14.43 3.59 25.35 0.19 0.58
14:49 14.44 3.59 25.50 0.17 0.59
14:50 14.43 3.59 25.60 0.17 0.61
14:51 14.44 3.59 25.61 0.18 0.64
14:52 14.47 3.59 25.47 0.18 0.63
14:53 14.46 3.58 25.10 0.17 0.61
14:54 14.45 3.58 24.91 0.17 0.63
14:55 14.44 3.58 24.95 0.18 0.63
14:56 14.46 3.58 24.97 0.19 0.59
14:57 14.45 3.58 25.02 0.18 0.54
14:58 14.46 3.59 24.98 0.18 0.56
14:59 14.46 3.59 24.92 0.16 0.58
15:00 14.45 3.59 24.92 0.19 0.59
15:01 14.44 3.58 24.94 0.18 0.60
15:02 14.46 3.58 24.92 0.17 0.58
15:03 14.44 3.59 24.89 0.18 0.59
15:04 14.45 3.59 24.97 0.18 0.57
15:05 14.47 3.59 25.02 0.16 0.55
15:06 14.45 3.58 24.92 0.18 0.59
Average 14.45 3.59 25.11 0.18 0.59
A + M
e

( Mr.Anuvat Moungpair )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 3
Client Gulf BP Co., Ltd. Location 1da9 HRSG 11
Date 23 Nov 23 Test Operator Anuvat M.
Start Time 15:07 Finish Time 15:27
SO, Analyzer Model TELEDYNE API T100H Serial No. 553
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 991
CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 924
Time (min) 0, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark
15:07 14.46 3.58 24.84 0.17 0.61
15:08 14.43 3.59 24.79 0.18 0.57
15:09 14.45 3.59 24.84 0.17 0.65
15:10 14.43 3.60 24.90 0.18 0.65
15:11 14.44 3.59 25.16 0.18 0.64
15:12 14.46 3.58 25.24 0.18 0.63
15:13 14.45 3.58 25.14 0.18 0.60
15:14 14.43 3.58 25.03 0.19 0.61
15:15 14.42 3.59 25.06 0.18 0.61
15:16 14.44 3.59 25.21 0.17 0.63
15:17 14.42 3.59 25.30 0.18 0.59
15:18 14.43 3.59 25.30 0.18 0.58
15:19 14.41 3.59 25.31 0.18 0.59
15:20 14.42 3.59 25.29 0.18 0.61
15:21 14.44 3.59 25.13 0.18 0.58
15:22 14.43 3.60 25.08 0.16 0.60
15:23 14.44 3.59 25.09 0.19 0.56
15:24 14.45 3.58 25.06 0.19 0.54
15:25 14.44 3.59 24.91 0.19 0.57
15:26 14.44 3.58 24.97 0.17 0.58
15:27 14.43 3.60 25.11 0.17 0.52
Average 14.44 3.59 25.08 0.18 0.60
A I
,;'ﬁv“«"“»,«’.il“» H

( Mr.Anuvat Moungpair )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 23124735-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co., Ltd. Location 1day HRSG 12
Date 24 Nov 23 Test Operator Anuvat M.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.11 0.00 0.44
Low-Level Gas 7.98 7.89 7.88 0.04
Span Gas 16.02 16.11 16.00 0.44
NOyx ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.12 0.11 0.01
Low-Level Gas 56.16 56.11 55.98 0.13
Span Gas 79.77 79.78 80.12 0.34
S02 ANALYZER
Model TELEDYNE API T100H Serial No. 553
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.11 0.11
Low-Level Gas 55.55 55.34 54.88 0.46
Span Gas 79.09 79.67 78.88 0.79
CO ANALYZER
Model TELEDYNE API T300M Serial No. 924
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.11 0.12 0.01
Low-Level Gas 54.22 54.89 54.13 0.76
Span Gas 79.90 79.87 79.24 0.63

Calibrated by

A B E ‘,n/(]
s V)
Annar

( Mr.Anuvat Moungpair )

Environmental Field Scientist (2)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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Lot No. 23124735-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf BP Co., Ltd. Location : Uday HRSG 12
Date 24 Nov 23 Test Operator : Anuvat M.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.11 0.11 0.00 0.11 0.00 0.00
Upscale Gas 16.11 15.98 0.52 16.00 0.44 0.08
NOx ANALYZER
Cylinder Conc. (ppm) 1 79.77 Span (ppm) : 100
NOx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.12 0.10 0.02 0.00 0.12 0.10
Upscale Gas 79.78 80.00 0.22 80.00 0.22 0.00
SO, ANALYZER
Cylinder Conc. (ppm) 1 79.09 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.1 0.1 0.12 0.12 0.01
Upscale Gas 79.67 80.00 0.33 80.45 0.78 0.45
CO ANALYZER
Cylinder Conc. (ppm) 1 79.90 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.1 0.12 0.01 0.13 0.02 0.01
Upscale Gas 79.87 79.11 0.76 79.33 0.54 0.22
Calibrated by
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ALS EMISSION TEST RESULT

Run # 1
Client Gulf BP Co., Ltd. Location Uday HRSG 12
Date 24 Nov 23 Test Operator Anuvat M.
Start Time 14:00 Finish Time 14:20
SO, Analyzer Model TELEDYNE API T100H Serial No. 553
NO,/O; Analyzer Model TELEDYNE API T200H Serial No. 991
CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 924
Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
14:00 14.37 3.56 19.70 0.15 1.16
14:01 14.37 3.55 19.01 0.16 1.17
14:02 14.39 3.55 18.78 0.14 1.16
14:03 14.37 3.57 18.84 0.15 1.12
14:04 14.36 3.58 19.02 0.15 1.16
14:05 14.36 3.57 19.21 0.16 1.16
14:06 14.32 3.57 19.27 0.17 1.19
14:07 14.34 3.58 19.32 0.15 1.20
14:08 14.31 3.59 19.43 0.15 1.19
14:09 14.37 3.59 19.44 0.16 1.13
14:10 14.38 3.55 19.08 0.14 1.10
14:11 14.38 3.55 18.79 0.17 1.1
14:12 14.38 3.54 18.78 0.15 1.11
14:13 14.34 3.55 18.84 0.15 1.10
14:14 14.34 3.57 18.96 0.15 1.13
14:15 14.38 3.58 19.03 0.14 1.08
14:16 14.39 3.57 18.89 0.14 1.07
14:17 14.36 3.57 18.61 0.14 1.10
14:18 14.36 3.58 18.59 0.15 1.10
14:19 14.35 3.58 18.70 0.14 1.12
14:20 14.36 3.58 18.81 0.15 1.11
Average 14.36 3.57 19.01 0.15 1.13
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ALS EMISSION TEST RESULT

Run # 2
Client Gulf BP Co., Ltd. Location Uday HRSG 12
Date 24 Nov 23 Test Operator Anuvat M.
Start Time 14:21 Finish Time 14:41
SO, Analyzer Model TELEDYNE API T100H Serial No. 553
NO,/O; Analyzer Model TELEDYNE API T200H Serial No. 991
CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 924
Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
14:21 14.36 3.57 18.85 0.14 1.07
14:22 14.29 3.58 18.93 0.16 1.10
14:23 14.27 3.61 19.53 0.16 1.11
14:24 14.30 3.61 20.03 0.16 1.1
14:25 14.31 3.60 19.93 0.15 1.14
14:26 14.30 3.60 19.73 0.17 1.10
14:27 14.30 3.60 19.75 0.15 1.10
14:28 14.32 3.59 19.77 0.15 1.07
14:29 14.32 3.58 19.71 0.15 1.07
14:30 14.30 3.59 19.61 0.14 1.08
14:31 14.28 3.60 19.70 0.16 1.05
14:32 14.31 3.60 19.95 0.15 1.05
14:33 14.31 3.59 19.84 0.15 1.07
14:34 14.32 3.59 19.49 0.15 1.04
14:35 14.29 3.59 19.32 0.15 1.05
14:36 14.31 3.60 19.57 0.16 1.01
14:37 14.31 3.60 19.71 0.16 1.04
14:38 14.31 3.60 19.59 0.16 1.00
14:39 14.31 3.60 19.48 0.16 1.03
14:40 14.32 3.59 19.49 0.16 1.02
14:41 14.30 3.59 19.52 0.15 1.02
Average 14.31 3.59 19.60 0.15 1.06
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ALS EMISSION TEST RESULT

Run # 3
Client Gulf BP Co., Ltd. Location Uday HRSG 12
Date 24 Nov 23 Test Operator Anuvat M.
Start Time 14:42 Finish Time 15:02

SO, Analyzer Model TELEDYNE API T100H Serial No. 553

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 991

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 924

Time (min) 0O, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark
14:42 14.28 3.60 19.64 0.15 1.06
14:43 14.29 3.60 19.77 0.15 1.01
14:44 14.30 3.59 19.74 0.16 1.03
14:45 14.31 3.59 19.63 0.15 1.00
14:46 14.29 3.59 19.65 0.15 1.02
14:47 14.32 3.60 19.67 0.16 0.99
14:48 14.31 3.61 19.61 0.15 0.94
14:49 14.30 3.61 19.64 0.14 1.04
14:50 14.29 3.61 19.76 0.13 1.02
14:51 14.31 3.59 19.80 0.14 1.00
14:52 14.31 3.59 19.68 0.14 1.02
14:53 14.32 3.60 19.63 0.16 1.03
14:54 14.31 3.60 19.60 0.13 1.02
14:55 14.29 3.60 19.60 0.14 1.00
14:56 14.31 3.60 19.66 0.14 1.06
14:57 14.30 3.59 19.73 0.14 1.00
14:58 14.31 3.59 19.72 0.14 1.03
14:59 14.30 3.61 19.72 0.13 1.01
15:00 14.31 3.61 19.75 0.14 1.03
15:01 14.31 3.60 19.77 0.14 0.99
15:02 14.32 3.59 19.65 0.12 0.97
Average 14.30 3.60 19.69 0.14 1.01
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Lot No. 23124756-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co., Ltd. Location 1dav HRSG 11
Date 23 Nov 23 Test Operator Anuvat M.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.11 0.44
Low-Level Gas 7.98 7.89 8.00 0.44
Span Gas 16.02 16.11 16.00 0.44
NOyx ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.12 0.11 0.01
Low-Level Gas 56.16 56.11 56.00 0.11
Span Gas 79.77 79.78 79.99 0.21
S02 ANALYZER
Model TELEDYNE API T100H Serial No. 553
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 55.55 55.34 55.23 0.11
Span Gas 79.09 79.67 79.00 0.67
CO ANALYZER
Model TELEDYNE API T300M Serial No. 924
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.11 0.12 0.01
Low-Level Gas 54.22 54.89 54.77 0.12
Span Gas 79.90 78.97 79.24 0.27
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Lot No. 23124756-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf BP Co., Ltd. Location : Uday HRSG 11
Date 23 Nov 23 Test Operator : Anuvat M.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.11 0.44 0.15 0.60 0.16
Upscale Gas 16.11 15.98 0.52 15.89 0.88 0.36
NOx ANALYZER
Cylinder Conc. (ppm) 1 79.77 Span (ppm) : 100
NOyx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.12 0.10 0.02 0.12 0.00 0.02
Upscale Gas 79.78 80.00 0.22 80.11 0.33 0.1
SO, ANALYZER
Cylinder Conc. (ppm) 1 79.09 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.1 0.1 0.12 0.12 0.01
Upscale Gas 79.67 80.78 1.1 79.89 0.22 0.89
CO ANALYZER
Cylinder Conc. (ppm) 1 79.90 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.11 0.12 0.01 0.13 0.02 0.01
Upscale Gas 78.97 79.11 0.14 79.33 0.36 0.22
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CEMs Data

ALS
Client Name Gulf BP Co., Ltd. Date 23 Nov 23
Plant Name GBP Location 1das HRSG 11

Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time 802 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
23 Nov 23 13:45 0.22 23.58 0.05 15.04 42.19 23 Nov 23 14:06 0.60 24.94 0.15 15.02 41.90
23 Nov 23 13:46 0.34 23.74 0.09 15.04 42.18 23 Nov 23 14:07 0.60 24.81 0.13 15.02 41.96
23 Nov 23 13:47 0.49 24.11 0.11 15.02 42.28 23 Nov 23 14:08 0.61 24.80 0.13 15.01 41.96
23 Nov 23 13:48 0.62 24.84 0.10 15.00 42.32 23 Nov 23 14:09 0.56 25.09 0.14 15.01 41.97
23 Nov 23 13:49 0.68 25.00 0.08 15.01 42.03 23 Nov 23 14:10 0.39 24.49 0.13 15.02 41.94
23 Nov 23 13:50 0.72 24.15 0.08 15.04 41.96 23 Nov 23 14:11 0.22 24.35 0.08 15.02 41.92
23 Nov 23 13:51 0.73 23.73 0.09 15.05 41.93 23 Nov 23 14:12 0.17 24.30 0.05 15.04 41.94
23 Nov 23 13:52 0.71 23.68 0.08 15.06 41.94 23 Nov 23 14:13 0.19 24.14 0.09 15.04 41.96
23 Nov 23 13:53 0.73 23.36 0.07 15.06 41.95 23 Nov 23 14:14 0.21 2412 0.06 15.05 41.99
23 Nov 23 13:54 0.71 23.66 0.09 15.04 41.92 23 Nov 23 14:15 0.22 23.55 0.07 15.06 41.99
23 Nov 23 13:55 0.72 23.62 0.10 15.05 41.91 23 Nov 23 14:16 0.22 23.47 0.05 15.06 41.98
23 Nov 23 13:56 0.69 23.60 0.08 15.04 41.91 23 Nov 23 14:17 0.22 23.51 0.07 15.05 41.94
23 Nov 23 13:57 0.69 23.63 0.11 15.04 41.91 23 Nov 23 14:18 0.19 23.56 0.06 15.04 41.89
23 Nov 23 13:58 0.70 23.64 0.08 15.05 41.98 23 Nov 23 14:19 0.24 23.81 0.09 15.04 41.86
23 Nov 23 13:59 0.68 23.84 0.09 15.04 41.95 23 Nov 23 14:20 0.37 23.69 0.08 15.04 41.94
23 Nov 23 14:00 0.66 23.67 0.10 15.05 41.91 23 Nov 23 14:21 0.51 23.69 0.08 15.06 41.98
23 Nov 23 14:01 0.64 23.60 0.11 15.04 41.91 23 Nov 23 14:22 0.61 23.76 0.10 15.06 42.01
23 Nov 23 14:02 0.63 23.69 0.12 15.03 41.90 23 Nov 23 14:23 0.69 23.86 0.11 15.05 41.95
23 Nov 23 14:03 0.62 23.60 0.09 15.04 41.89 23 Nov 23 14:24 0.73 24.03 0.07 15.03 41.83
23 Nov 23 14:04 0.63 23.99 0.13 15.02 41.93 23 Nov 23 14:25 0.75 24.08 0.09 15.04 41.90
23 Nov 23 14:05 0.60 24.53 0.11 15.02 41.91 23 Nov 23 14:26 0.75 24.32 0.10 15.04 41.96
Max 0.73 25.00 0.13 15.06 42.32 Max 0.75 25.09 0.15 15.06 42.01
Avg 0.63 23.87 0.09 15.04 41.99 Avg 0.43 2411 0.09 15.04 41.94

Run No: 3 Time Base : 21 min Run No: 4 Time Base : 21 min
Date Time 802 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
23 Nov 23 14:27 0.75 24.21 0.11 15.04 41.97 23 Nov 23 14:48 0.22 24.23 0.09 15.03 41.98
23 Nov 23 14:28 0.71 24.03 0.10 15.04 41.96 23 Nov 23 14:49 0.23 24.20 0.05 15.02 41.96
23 Nov 23 14:29 0.72 24.01 0.10 15.04 41.96 23 Nov 23 14:50 0.23 24.10 0.08 15.04 42.00
23 Nov 23 14:30 0.71 24.00 0.11 15.04 41.94 23 Nov 23 14:51 0.22 23.47 0.08 15.05 41.98
23 Nov 23 14:31 0.70 23.95 0.11 15.04 41.93 23 Nov 23 14:52 0.35 23.51 0.10 15.04 41.98
23 Nov 23 14:32 0.66 24.10 0.11 15.05 41.96 23 Nov 23 14:53 0.50 23.55 0.07 15.04 42.00
23 Nov 23 14:33 0.67 23.72 0.11 15.05 41.98 23 Nov 23 14:54 0.61 23.72 0.11 15.03 41.93
23 Nov 23 14:34 0.67 23.75 0.13 15.05 41.99 23 Nov 23 14:55 0.68 23.71 0.10 15.03 41.91
23 Nov 23 14:35 0.63 23.60 0.11 15.05 41.97 23 Nov 23 14:56 0.72 23.66 0.08 15.05 41.97
23 Nov 23 14:36 0.64 23.55 0.11 15.04 41.95 23 Nov 23 14:57 0.71 23.80 0.09 15.04 41.96
23 Nov 23 14:37 0.62 23.70 0.10 15.02 41.89 23 Nov 23 14:58 0.73 23.60 0.12 15.04 41.96
23 Nov 23 14:38 0.62 23.82 0.11 15.04 41.89 23 Nov 23 14:59 0.74 23.84 0.11 15.03 41.92
23 Nov 23 14:39 0.63 23.86 0.11 15.04 41.93 23 Nov 23 15:00 0.73 23.65 0.08 15.04 41.93
23 Nov 23 14:40 0.64 23.69 0.08 15.04 41.97 23 Nov 23 15:01 0.72 23.67 0.09 15.05 41.95
23 Nov 23 14:41 0.58 23.62 0.10 15.04 42.03 23 Nov 23 15:02 0.70 23.63 0.11 15.04 41.93
23 Nov 23 14:42 0.43 2357 0.11 15.04 41.95 23 Nov 23 15:03 0.69 23.77 0.10 15.05 41.98
23 Nov 23 14:43 0.25 23.34 0.06 15.05 41.97 23 Nov 23 15:04 0.71 23.56 0.10 15.05 41.98
23 Nov 23 14:44 0.25 23.72 0.10 15.03 41.94 23 Nov 23 15:05 0.70 23.67 0.10 15.04 41.97
23 Nov 23 14:45 0.25 23.68 0.07 15.04 41.91 23 Nov 23 15:06 0.69 23.68 0.07 15.04 41.96
23 Nov 23 14:46 0.24 23.90 0.10 15.03 41.95 23 Nov 23 15:07 0.67 23.62 0.11 15.03 41.89
23 Nov 23 14:47 0.20 24.08 0.10 15.03 41.97 23 Nov 23 15:08 0.60 23.83 0.14 15.03 41.90
Max 0.75 24.21 0.13 15.05 42.03 Max 0.74 24.23 0.14 15.05 42.00
Avg 0.55 23.80 0.10 15.04 41.95 Avg 0.58 23.74 0.09 15.04 41.95

Run No: 5 Time Base : 21 min Run No: 6 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
23 Nov 23 15:09 0.49 23.95 0.11 15.02 41.95 23 Nov 23 15:30 0.64 23.84 0.09 15.04 41.91
23 Nov 23 15:10 0.49 24.07 0.10 15.04 41.98 23 Nov 23 15:31 0.71 23.89 0.12 15.04 41.94
23 Nov 23 15:11 0.59 23.94 0.08 15.03 41.98 23 Nov 23 15:32 0.76 23.81 0.12 15.03 41.95
23 Nov 23 15:12 0.66 23.85 0.11 15.04 41.93 23 Nov 23 15:33 0.77 23.74 0.08 15.04 41.96
23 Nov 23 15:13 0.67 24.00 0.11 15.03 41.93 23 Nov 23 15:34 0.77 2354 0.10 15.04 41.95
23 Nov 23 15:14 0.64 24.19 0.13 15.03 41.95 23 Nov 23 15:35 0.73 23.69 0.11 15.04 41.96
23 Nov 23 15:15 0.63 24.20 0.14 15.02 41.94 23 Nov 23 15:36 0.71 23.42 0.11 15.05 41.97
23 Nov 23 15:16 0.62 24.21 0.10 15.03 42.00 23 Nov 23 15:37 0.69 23.90 0.14 15.03 41.95
23 Nov 23 15:17 0.61 24.15 0.12 15.01 41.97 23 Nov 23 15:38 0.67 24.18 0.13 15.02 41.95
23 Nov 23 15:18 0.44 23.85 0.10 15.02 41.95 23 Nov 23 15:39 0.67 24.35 0.15 15.01 41.95
23 Nov 23 15:19 0.26 23.50 0.05 15.02 42.00 23 Nov 23 15:40 0.65 24.65 0.11 15.02 41.98
23 Nov 23 15:20 0.23 23.62 0.08 15.02 41.98 23 Nov 23 15:41 0.65 24.35 0.11 15.03 41.97
23 Nov 23 15:21 0.23 24.07 0.07 15.02 41.96 23 Nov 23 15:42 0.65 24.45 0.11 15.03 41.97
23 Nov 23 15:22 0.22 23.49 0.06 15.04 41.95 23 Nov 23 15:43 0.60 24.15 0.12 15.02 41.96
23 Nov 23 15:23 0.23 2353 0.11 15.03 41.94 23 Nov 23 15:44 0.47 24.06 0.11 15.01 41.96
23 Nov 23 15:24 0.22 23.67 0.05 15.03 41.97 23 Nov 23 15:45 0.27 2397 0.10 15.02 41.97
23 Nov 23 15:25 0.22 23.87 0.09 15.02 41.97 23 Nov 23 15:46 0.25 23.81 0.07 15.02 41.96
23 Nov 23 15:26 0.23 23.96 0.09 15.02 41.96 23 Nov 23 15:47 0.25 23.72 0.08 15.04 41.98
23 Nov 23 15:27 0.25 23.75 0.08 15.03 41.99 23 Nov 23 15:48 0.27 23.59 0.10 15.02 41.95
23 Nov 23 15:28 0.36 23.88 0.07 15.04 41.97 23 Nov 23 15:49 0.27 23.76 0.08 15.02 41.93
23 Nov 23 15:29 0.49 23.70 0.08 15.04 41.94 23 Nov 23 15:50 0.24 23.80 0.08 15.03 41.95
Max 0.67 2421 0.14 15.04 42.00 Max 0.77 24.65 0.15 15.06 41.98
Avg 0.42 23.88 0.09 15.03 41.96 Avg 0.56 23.94 0.1 15.03 41.96




CEMs Data

ALS
Client Name Gulf BP Co., Ltd. Date 23 Nov 23
Plant Name GBP Location 1day HRSG 11
Run No: 7 Time Base : 21 min Run No: 8 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
23 Nov 23 15:51 0.26 23.81 0.08 15.03 41.94 23 Nov 23 16:12 0.61 23.64 0.10 15.03 41.96
23 Nov 23 15:52 0.25 23.87 0.08 15.02 41.93 23 Nov 23 16:13 0.48 23.40 0.11 15.02 41.94
23 Nov 23 15:53 0.28 23.80 0.07 15.03 41.95 23 Nov 23 16:14 0.30 23.72 0.07 15.03 41.95
23 Nov 23 15:54 0.35 24.02 0.07 15.02 41.95 23 Nov 23 16:15 0.26 23.25 0.08 15.04 41.95
23 Nov 23 15:55 0.50 24.11 0.09 15.03 41.93 23 Nov 23 16:16 0.27 23.36 0.09 15.04 41.94
23 Nov 23 15:56 0.64 23.84 0.08 15.04 41.95 23 Nov 23 16:17 0.27 23.31 0.05 15.04 41.98
23 Nov 23 15:57 0.74 23.78 0.11 15.04 41.95 23 Nov 23 16:18 0.24 23.45 0.09 15.03 41.95
23 Nov 23 15:58 0.77 23.93 0.12 15.04 41.97 23 Nov 23 16:19 0.22 23.59 0.08 15.03 41.91
23 Nov 23 15:59 0.74 23.97 0.13 15.04 41.97 23 Nov 23 16:20 0.24 23.45 0.10 15.03 41.92
23 Nov 23 16:00 0.75 23.72 0.11 15.06 41.96 23 Nov 23 16:21 0.28 23.50 0.07 15.03 41.94
23 Nov 23 16:01 0.77 23.57 0.10 15.05 41.95 23 Nov 23 16:22 0.27 23.56 0.08 15.03 41.95
23 Nov 23 16:02 0.74 23.87 0.09 15.04 41.96 23 Nov 23 16:23 0.37 23.86 0.08 15.03 41.97
23 Nov 23 16:03 0.72 23.68 0.08 15.05 41.95 23 Nov 23 16:24 0.52 23.80 0.07 15.04 41.98
23 Nov 23 16:04 0.71 23.54 0.09 15.05 41.99 23 Nov 23 16:25 0.66 23.40 0.09 15.05 41.98
23 Nov 23 16:05 0.68 23.82 0.11 15.04 41.92 23 Nov 23 16:26 0.73 23.56 0.10 15.04 41.99
23 Nov 23 16:06 0.54 23.78 0.09 15.04 41.94 23 Nov 23 16:27 0.76 23.79 0.11 15.03 41.95
23 Nov 23 16:07 0.56 23.63 0.12 15.04 41.95 23 Nov 23 16:28 0.76 23.68 0.09 15.04 41.96
23 Nov 23 16:08 0.64 23.87 0.10 15.03 41.91 23 Nov 23 16:29 0.75 23.65 0.11 15.04 41.96
23 Nov 23 16:09 0.68 23.81 0.11 15.04 41.94 23 Nov 23 16:30 0.74 23.42 0.11 15.04 41.98
23 Nov 23 16:10 0.66 23.71 0.11 15.03 41.95 23 Nov 23 16:31 0.72 23.53 0.10 15.03 41.95
23 Nov 23 16:11 0.64 24.00 0.11 15.03 41.98 23 Nov 23 16:32 0.71 23.69 0.13 15.04 41.97
Max 0.77 2411 0.13 15.06 41.99 Max 0.76 23.86 0.13 15.05 41.99
Avg 0.60 23.81 0.10 15.04 41.95 Avg 0.48 23.55 0.09 15.03 41.96
Run No: 9 Time Base : 21 min Run No: 10 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
23 Nov 23 16:33 0.70 23.52 0.10 15.04 41.95 23 Nov 23 16:54 0.75 23.41 0.11 15.04 41.99
23 Nov 23 16:34 0.66 23.79 0.10 15.03 41.98 23 Nov 23 16:55 0.74 23.42 0.12 15.03 41.94
23 Nov 23 16:35 0.66 23.75 0.14 15.03 41.97 23 Nov 23 16:56 0.72 23.50 0.11 15.02 41.95
23 Nov 23 16:36 0.65 23.75 0.08 15.03 41.93 23 Nov 23 16:57 0.69 23.32 0.13 15.02 41.95
23 Nov 23 16:37 0.64 23.62 0.08 15.04 41.93 23 Nov 23 16:58 0.69 23.47 0.12 15.02 41.96
23 Nov 23 16:38 0.46 23.63 0.09 15.04 41.99 23 Nov 23 16:59 0.61 23.50 0.13 15.02 41.90
23 Nov 23 16:39 0.28 23.34 0.11 15.04 41.97 23 Nov 23 17:00 0.61 23.24 0.10 15.03 41.94
23 Nov 23 16:40 0.26 23.46 0.08 15.05 42.01 23 Nov 23 17:01 0.63 23.07 0.14 15.02 41.95
23 Nov 23 16:41 0.28 23.38 0.07 15.03 41.96 23 Nov 23 17:02 0.65 23.21 0.11 15.01 41.97
23 Nov 23 16:42 0.29 23.40 0.08 15.03 41.95 23 Nov 23 17:03 0.61 22.99 0.09 15.01 41.98
23 Nov 23 16:43 0.26 23.55 0.10 15.02 41.92 23 Nov 23 17:04 0.45 22.87 0.09 15.00 41.98
23 Nov 23 16:44 0.25 23.50 0.09 15.03 41.93 23 Nov 23 17:05 0.29 22.88 0.08 15.00 41.94
23 Nov 23 16:45 0.26 23.46 0.09 15.03 41.93 23 Nov 23 17:06 0.27 23.06 0.08 15.02 41.97
23 Nov 23 16:46 0.27 23.45 0.10 15.03 41.93 23 Nov 23 17:07 0.29 23.20 0.09 15.01 41.98
23 Nov 23 16:47 0.28 23.48 0.07 15.02 41.88 23 Nov 23 17:08 0.27 23.32 0.08 15.01 41.93
23 Nov 23 16:48 0.39 23.34 0.08 15.04 41.93 23 Nov 23 17:09 0.28 23.14 0.08 15.02 41.97
23 Nov 23 16:49 0.52 23.48 0.08 15.03 41.93 23 Nov 23 17:10 0.25 23.07 0.12 15.01 42.00
23 Nov 23 16:50 0.65 23.35 0.10 15.04 41.95 23 Nov 23 17:11 0.26 23.23 0.08 15.00 41.96
23 Nov 23 16:51 0.74 23.61 0.11 15.03 41.93 23 Nov 23 17:12 0.26 23.12 0.10 15.00 41.97
23 Nov 23 16:52 0.79 23.52 0.11 15.04 41.96 23 Nov 23 17:13 0.28 22.89 0.12 15.00 41.96
23 Nov 23 16:53 0.77 23.40 0.14 15.02 41.94 23 Nov 23 17:14 0.38 22.98 0.13 15.00 41.97
Max 0.79 23.79 0.14 15.05 42.01 Max 0.75 23.50 0.14 15.04 42.00
Avg 0.48 23.51 0.10 15.03 41.95 Avg 047 23.18 0.11 15.01 41.96
Run No: 11 Time Base : 21 min Run No: 12 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time 802 NOx co 02 Load
ppm ppm ppm Vol% Mw ppm ppm ppm Vol% MW
23 Nov 23 17:15 0.52 23.13 0.13 15.00 41.96 23 Nov 23 17:36 0.26 22.85 0.08 14.99 41.93
23 Nov 23 17:16 0.63 23.08 0.12 15.01 41.97 23 Nov 23 17:37 0.30 22.67 0.09 14.99 41.91
23 Nov 23 17:17 0.75 23.10 0.12 15.02 41.97 23 Nov 23 17:38 0.39 22.68 0.12 14.99 41.94
23 Nov 23 17:18 0.76 23.09 0.10 15.01 41.98 23 Nov 23 17:39 0.54 22.87 0.14 14.99 41.95
23 Nov 23 17:19 0.76 23.18 0.11 15.01 41.98 23 Nov 23 17:40 0.66 22.98 0.14 14.98 41.93
23 Nov 23 17:20 0.76 23.29 0.09 15.00 41.96 23 Nov 23 17:41 0.77 22.82 0.17 14.99 41.96
23 Nov 23 17:21 0.72 23.35 0.11 15.01 41.96 23 Nov 23 17:42 0.80 22.81 0.12 14.99 41.94
23 Nov 23 17:22 0.71 23.25 0.12 15.01 41.97 23 Nov 23 17:43 0.77 2272 0.14 14.99 41.91
23 Nov 23 17:23 0.69 23.16 0.11 15.01 41.97 23 Nov 23 17:44 0.75 22.61 0.15 14.99 41.97
23 Nov 23 17:24 0.67 23.34 0.13 15.00 41.97 23 Nov 23 17:45 0.71 22.94 0.12 14.97 41.94
23 Nov 23 17:25 0.67 23.12 0.12 15.00 41.95 23 Nov 23 17:46 0.73 2273 0.12 14.98 41.96
23 Nov 23 17:26 0.65 23.15 0.10 15.00 41.92 23 Nov 23 17:47 0.70 22.67 0.12 14.97 41.96
23 Nov 23 17:27 0.62 23.05 0.11 15.01 41.95 23 Nov 23 17:48 0.70 22.79 0.15 14.97 41.96
23 Nov 23 17:28 0.47 22.85 0.11 14.99 41.94 23 Nov 23 17:49 0.63 22.28 0.13 14.98 41.96
23 Nov 23 17:29 0.29 2293 0.11 14.99 41.94 23 Nov 23 17:50 0.55 2233 0.12 14.96 41.96
23 Nov 23 17:30 0.28 22.85 0.10 14.99 41.94 23 Nov 23 17:51 0.45 22.30 0.12 14.97 42.10
23 Nov 23 17:31 0.28 23.01 0.12 14.99 41.95 23 Nov 23 17:52 0.31 2240 0.12 14.97 42.07
23 Nov 23 17:32 0.28 22.88 0.10 14.99 41.95 23 Nov 23 17:53 0.28 22.39 0.10 14.97 42.03
23 Nov 23 17:33 0.27 2278 0.07 14.99 41.94 23 Nov 23 17:54 0.29 2252 0.11 14.97 4212
23 Nov 23 17:34 0.27 22.84 0.09 14.99 41.95 23 Nov 23 17:55 0.27 2243 0.06 14.97 4213
23 Nov 23 17:35 0.26 22.90 0.10 14.98 41.93 23 Nov 23 17:56 0.24 22.59 0.11 14.98 42.20
Max 0.76 23.35 0.13 15.02 41.98 Max 0.80 22.98 0.17 14.99 42.20
Avg 0.54 23.06 0.11 15.00 41.95 Avg 0.53 22.64 0.12 14.98 41.99




Reference Method Data

ALS
Client Name Gulf BP Co., Ltd. Date 23 Nov 23
Plant Name GBP Location 1day HRSG 11

Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time S02 NOx co 02 co2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
23 Nov 23 13:45 0.38 2512 0.56 14.45 3.59 23 Nov 23 14.06 0.35 25.36 0.71 14.45 3.59
23 Nov 23 13:46 0.37 25.12 0.55 14.47 3.59 23 Nov 23 14.07 0.35 25.82 0.72 14.43 3.59
23 Nov 23 13:47 0.37 25.09 0.49 14.46 3.58 23 Nov 23 14.08 0.35 26.22 0.70 14.44 3.61
23 Nov 23 13:48 0.37 25.14 0.55 14.45 3.58 23 Nov 23 14:.09 0.39 26.26 0.69 14.43 3.60
23 Nov 23 13:49 0.38 2547 0.60 14.42 3.58 23 Nov 23 14:10 0.41 26.29 0.73 14.42 3.60
23 Nov 23 13:50 0.38 25.86 0.57 14.43 3.61 23 Nov 23 14:11 0.43 26.39 0.76 14.44 3.59
23 Nov 23 13:51 0.38 25.95 0.58 14.45 3.59 23 Nov 23 14:12 0.40 26.32 0.73 14.45 3.60
23 Nov 23 13:52 0.38 2561 0.61 14.47 3.59 23 Nov 23 14:13 0.40 26.16 0.69 14.46 3.60
23 Nov 23 13:53 0.36 25.18 0.60 14.45 3.58 23 Nov 23 14:14 0.39 26.02 0.73 14.45 3.59
23 Nov 23 13:54 0.38 24.90 0.63 14.49 3.57 23 Nov 23 14:15 0.41 25.86 0.67 14.47 3.59
23 Nov 23 13:55 0.37 24.78 0.63 14.47 3.58 23 Nov 23 14:16 0.38 25.73 0.68 14.48 3.58
23 Nov 23 13:56 0.36 24.80 0.61 14.45 3.58 23 Nov 23 14:17 0.38 25.38 0.64 14.47 3.57
23 Nov 23 13:57 0.36 24.90 0.60 14.46 3.58 23 Nov 23 14:18 0.39 25.19 0.65 14.49 3.58
23 Nov 23 13:58 0.36 24.93 0.65 14.48 3.59 23 Nov 23 14:19 0.39 25.14 0.70 14.45 3.58
23 Nov 23 13:59 0.36 24.98 0.69 14.48 3.59 23 Nov 23 14:20 0.40 25.19 0.65 14.46 3.58
23 Nov 23 14:00 0.35 25.05 0.68 14.46 3.59 23 Nov 23 14:21 0.38 25.21 0.65 14.45 3.58
23 Nov 23 14:01 0.37 25.18 0.67 14.45 3.59 23 Nov 23 14:22 0.39 25.24 0.68 14.49 3.58
23 Nov 23 14:02 0.35 25.15 0.68 14.47 3.58 23 Nov 23 14:23 0.38 25.15 0.65 14.47 3.57
23 Nov 23 14:03 0.35 25.09 0.68 14.44 3.58 23 Nov 23 14:24 0.39 25.12 0.64 14.46 3.58
23 Nov 23 14:04 0.34 25.10 0.65 14.46 3.59 23 Nov 23 14:25 0.38 25.18 0.66 14.44 3.58
23 Nov 23 14:05 0.35 25.11 0.69 14.44 3.58 23 Nov 23 14:26 0.37 25.29 0.65 14.46 3.59
Max 0.38 25.95 0.69 14.49 3.61 Max 0.43 26.39 0.76 14.49 3.61
Avg 0.37 2517 0.62 14.46 3.58 Avg 0.39 25.64 0.68 14.45 3.59

Run No: 3 Time Base : 21 min Run No: 4 Time Base : 21 min
Date Time S02 NOx Cco 02 co2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
23 Nov 23 14:27 0.38 25.50 0.63 14.45 3.59 23 Nov 23 14:48 0.19 25.35 0.58 14.43 3.59
23 Nov 23 14:28 0.38 25.62 0.63 14.44 3.59 23 Nov 23 14:49 0.17 25.50 0.59 14.44 3.59
23 Nov 23 14:29 0.39 25.64 0.64 14.43 3.59 23 Nov 23 14:50 0.17 25.60 0.61 14.43 3.59
23 Nov 23 14:30 0.39 25.55 0.65 14.45 3.59 23 Nov 23 14:51 0.18 2561 0.64 14.44 3.59
23 Nov 23 14:31 0.41 25.45 0.61 14.47 3.60 23 Nov 23 14:52 0.18 25.47 0.63 14.47 3.59
23 Nov 23 14:32 0.39 25.38 0.64 14.45 3.58 23 Nov 23 14:53 0.17 25.10 0.61 14.46 3.58
23 Nov 23 14:33 0.20 25.41 0.62 14.47 3.58 23 Nov 23 14:54 0.17 24.91 0.63 14.45 3.58
23 Nov 23 14:34 0.17 25.35 0.61 14.47 3.58 23 Nov 23 14:55 0.18 24.95 0.63 14.44 3.58
23 Nov 23 14:35 0.19 2524 0.61 14.46 3.58 23 Nov 23 14:56 0.19 2497 0.59 14.46 3.58
23 Nov 23 14:36 0.18 25.15 0.60 14.47 3.59 23 Nov 23 14:57 0.18 25.02 0.54 14.45 3.58
23 Nov 23 14:37 0.17 25.08 0.62 14.46 3.58 23 Nov 23 14:58 0.18 24.98 0.56 14.46 3.59
23 Nov 23 14:38 0.18 25.02 0.62 14.43 3.59 23 Nov 23 14:59 0.16 24.92 0.58 14.46 3.59
23 Nov 23 14:39 0.20 25.08 0.62 14.46 3.58 23 Nov 23 15:00 0.19 24.92 0.59 14.45 3.59
23 Nov 23 14:40 0.17 25.07 0.62 14.45 3.58 23 Nov 23 15:01 0.18 24.94 0.60 14.44 3.58
23 Nov 23 14:41 0.17 25.02 0.58 14.44 3.59 23 Nov 23 15:02 0.17 24.92 0.58 14.46 3.58
23 Nov 23 14:42 0.17 24.95 0.60 14.44 3.59 23 Nov 23 15:03 0.18 24.89 0.59 14.44 3.59
23 Nov 23 14:43 0.18 25.03 0.60 14.46 3.59 23 Nov 23 15:04 0.18 2497 0.57 14.45 3.59
23 Nov 23 14:44 0.18 25.10 0.61 14.45 3.58 23 Nov 23 15:05 0.16 25.02 0.55 14.47 3.59
23 Nov 23 14:45 0.17 25.10 0.57 14.44 3.58 23 Nov 23 15:06 0.18 24.92 0.59 14.45 3.58
23 Nov 23 14:46 0.18 25.13 0.58 14.46 3.58 23 Nov 23 15:.07 0.17 24.84 0.61 14.46 3.58
23 Nov 23 14:47 0.18 2522 0.53 14.45 3.59 23 Nov 23 15:08 0.18 2479 0.57 14.43 3.59
Max 0.41 25.64 0.65 14.47 3.60 Max 0.19 25.61 0.64 14.47 3.59
Avg 0.24 25.24 0.61 14.45 3.59 Avg 0.18 25.08 0.59 14.45 3.59

Run No: 5 Time Base : 21 min Run No: 6 Time Base : 21 min
Date Time S02 NOx co 02 Co2 Date Time S02 NOx co 02 Cc0o2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
23 Nov 23 15:09 0.17 24.84 0.65 14.45 3.59 23 Nov 23 15:30 0.37 25.06 0.54 14.46 3.57
23 Nov 23 15:10 0.18 24.90 0.65 14.43 3.60 23 Nov 23 15:31 0.36 24.95 0.53 14.43 3.59
23 Nov 23 15:11 0.18 25.16 0.64 14.44 3.59 23 Nov 23 15:32 0.34 24.86 0.52 14.44 3.59
23 Nov 23 15:12 0.18 2524 0.63 14.46 3.58 23 Nov 23 15:33 0.36 24.92 0.53 14.42 3.59
23 Nov 23 15:113 0.18 25.14 0.60 14.45 3.58 23 Nov 23 15:34 0.37 24.98 0.59 14.45 3.59
23 Nov 23 15:14 0.19 25.03 0.61 14.43 3.58 23 Nov 23 15:35 0.36 24.88 0.53 14.45 3.58
23 Nov 23 15:15 0.18 25.06 0.61 14.42 3.59 23 Nov 23 15:36 0.35 24.81 0.51 14.46 3.58
23 Nov 23 15:16 0.17 2521 0.63 14.44 3.59 23 Nov 23 15:37 0.37 24.69 0.51 14.45 3.58
23 Nov 23 15:17 0.18 25.30 0.59 14.42 3.59 23 Nov 23 15:38 0.36 24.70 0.49 14.44 3.58
23 Nov 23 15:18 0.18 25.30 0.58 14.43 3.59 23 Nov 23 15:39 0.37 24.88 0.52 14.44 3.59
23 Nov 23 15:19 0.18 25.31 0.59 14.41 3.59 23 Nov 23 15:40 0.36 25.18 0.54 14.42 3.59
23 Nov 23 15:20 0.42 2529 0.61 14.42 3.59 23 Nov 23 15:41 0.38 25.44 0.52 14.42 3.59
23 Nov 23 15:21 0.42 25.13 0.58 14.44 3.59 23 Nov 23 15:42 0.38 25.54 0.51 14.46 3.59
23 Nov 23 15:22 0.40 25.08 0.60 14.43 3.60 23 Nov 23 15:43 0.36 25.49 0.51 14.44 3.59
23 Nov 23 15:23 0.43 25.09 0.56 14.44 3.59 23 Nov 23 15:44 0.36 25.36 0.45 14.45 3.59
23 Nov 23 15:24 0.43 25.06 0.54 14.45 3.58 23 Nov 23 15:45 0.35 25.35 0.51 14.43 3.58
23 Nov 23 15:25 0.43 24.91 0.57 14.44 3.59 23 Nov 23 15:46 0.36 25.40 0.51 14.43 3.59
23 Nov 23 15:26 0.42 2497 0.58 14.44 3.58 23 Nov 23 15:47 0.36 25.35 0.47 14.44 3.59
23 Nov 23 15:27 0.42 25.11 0.52 14.43 3.60 23 Nov 23 15:48 0.36 25.12 0.48 14.45 3.59
23 Nov 23 15:28 0.41 2522 0.55 14.46 3.59 23 Nov 23 15:49 0.36 2497 0.48 14.44 3.59
23 Nov 23 15:29 0.41 2517 0.51 14.45 3.58 23 Nov 23 15:50 0.36 24.96 0.53 14.42 3.58
Max 0.43 25.31 0.65 14.46 3.60 Max 0.38 25.54 0.59 14.46 3.59
Avg 0.29 25.12 0.59 14.44 3.59 Avg 0.36 25.09 0.51 14.44 3.59




ALS

Reference Method Data

Client Name Gulf BP Co., Ltd. Date 23 Nov 23
Plant Name GBP Location 1das HRSG 11

Run No: 7 Time Base : 21 min Run No: 8 Time Base : 21 min
Date Time S02 NOx co 02 Cc0o2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
23 Nov 23 15:51 0.40 25.04 0.53 14.44 3.58 23 Nov 23 16:12 0.34 24.86 0.54 14.44 3.59
23 Nov 23 15:52 0.42 25.10 0.53 14.45 3.59 23 Nov 23 16:13 0.34 24.88 0.52 14.44 3.59
23 Nov 23 15:53 0.40 25.07 0.52 14.43 3.58 23 Nov 23 16:14 0.34 24.83 0.50 14.44 3.58
23 Nov 23 15:54 0.40 25.02 0.49 14.45 3.59 23 Nov 23 16:15 0.33 24.80 0.51 14.45 3.59
23 Nov 23 15:55 0.39 25.06 0.46 14.43 3.59 23 Nov 23 16:16 0.32 24.77 0.44 14.45 3.59
23 Nov 23 15:56 0.40 25.13 0.45 14.44 3.59 23 Nov 23 16:17 0.33 24.59 0.43 14.45 3.59
23 Nov 23 15:57 0.40 25.19 0.44 14.46 3.59 23 Nov 23 16:18 0.33 24.51 0.46 14.45 3.59
23 Nov 23 15:58 0.40 25.03 0.48 14.42 3.58 23 Nov 23 16:19 0.32 24.59 0.50 14.46 3.58
23 Nov 23 15:59 0.40 24.89 0.47 14.45 3.58 23 Nov 23 16:20 0.33 24.65 0.49 14.45 3.58
23 Nov 23 16:00 0.39 24.91 0.49 14.45 3.59 23 Nov 23 16:21 0.33 24.68 0.56 14.45 3.59
23 Nov 23 16:01 0.38 24.97 0.52 14.46 3.59 23 Nov 23 16:22 0.34 2473 0.50 14.42 3.59
23 Nov 23 16:02 0.38 24.90 0.45 14.47 3.58 23 Nov 23 16:23 0.33 24.74 0.52 14.45 3.60
23 Nov 23 16:03 0.37 24.78 0.48 14.45 3.58 23 Nov 23 16:24 0.33 24.81 0.48 14.44 3.59
23 Nov 23 16:04 0.38 24.78 0.51 14.46 3.58 23 Nov 23 16:25 0.32 24.86 0.48 14.45 3.59
23 Nov 23 16:05 0.39 24.70 0.51 14.47 3.58 23 Nov 23 16:26 0.33 24.80 0.39 14.45 3.59
23 Nov 23 16:06 0.39 2463 0.52 14.45 3.58 23 Nov 23 16:27 0.32 24.64 0.44 14.47 3.59
23 Nov 23 16:07 0.38 2472 0.50 14.47 3.58 23 Nov 23 16:28 0.33 24.61 0.46 14.44 3.60
23 Nov 23 16:08 0.38 24.75 0.48 14.45 3.58 23 Nov 23 16:29 0.33 24.69 0.46 14.46 3.59
23 Nov 23 16:09 0.38 24.78 0.48 14.45 3.59 23 Nov 23 16:30 0.31 24.69 0.42 14.46 3.58
23 Nov 23 16:10 0.39 24.88 0.49 14.46 3.59 23 Nov 23 16:31 0.33 24.67 0.44 14.46 3.58
23 Nov 23 16:11 0.39 24.87 0.50 14.45 3.60 23 Nov 23 16:32 0.34 24.62 0.46 14.46 3.58
Max 0.42 25.19 0.53 14.47 3.60 Max 0.34 24.88 0.56 14.47 3.60
Avg 0.39 24.91 0.49 14.45 3.59 Avg 0.33 2472 0.48 14.45 3.59

Run No: 9 Time Base : 21 min Run No: 10 Time Base : 21 min
Date Time S02 NOx Cco 02 C0o2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
23 Nov 23 16:33 0.32 24.65 0.44 14.45 3.59 23 Nov 23 16:54 0.31 24.45 0.42 14.46 3.58
23 Nov 23 16:34 0.32 24.65 0.40 14.47 3.59 23 Nov 23 16:55 0.29 24.42 0.43 14.45 3.60
23 Nov 23 16:35 0.33 24.60 0.36 14.45 3.59 23 Nov 23 16:56 0.33 24.45 0.41 14.47 3.59
23 Nov 23 16:36 0.32 24.65 0.41 14.47 3.58 23 Nov 23 16:57 0.30 24.43 0.35 14.45 3.59
23 Nov 23 16:37 0.32 24.81 0.41 14.45 3.57 23 Nov 23 16:58 0.31 24.44 0.37 14.46 3.59
23 Nov 23 16:38 0.31 24.85 0.40 14.46 3.58 23 Nov 23 16:59 0.32 24.48 0.41 14.46 3.59
23 Nov 23 16:39 0.32 24.83 0.44 14.46 3.59 23 Nov 23 17:00 0.32 24.45 0.41 14.45 3.59
23 Nov 23 16:40 0.34 2473 0.39 14.46 3.58 23 Nov 23 17:01 0.30 24.41 0.38 14.46 3.60
23 Nov 23 16:41 0.33 2472 0.42 14.48 3.59 23 Nov 23 17:02 0.31 24.27 0.34 14.45 3.59
23 Nov 23 16:42 0.33 24.67 0.40 14.45 3.57 23 Nov 23 17:03 0.32 24.19 0.34 14.43 3.59
23 Nov 23 16:43 0.33 2459 0.39 14.44 3.58 23 Nov 23 17:04 0.30 24.18 0.36 14.43 3.60
23 Nov 23 16:44 0.32 2456 0.39 14.46 3.59 23 Nov 23 17:05 0.31 2413 0.32 14.44 3.60
23 Nov 23 16:45 0.31 24.60 0.39 14.43 3.60 23 Nov 23 17:06 0.31 24.06 0.40 14.43 3.61
23 Nov 23 16:46 0.33 24.61 0.37 14.45 3.59 23 Nov 23 17:07 0.31 24.08 0.40 14.45 3.61
23 Nov 23 16:47 0.32 24.61 0.38 14.46 3.58 23 Nov 23 17:08 0.31 24.15 0.41 14.43 3.60
23 Nov 23 16:48 0.33 24.60 0.44 14.46 3.59 23 Nov 23 17:09 0.31 24.31 0.41 14.44 3.59
23 Nov 23 16:49 0.33 2456 0.45 14.46 3.59 23 Nov 23 17:10 0.31 24.40 0.34 14.44 3.60
23 Nov 23 16:50 0.31 2452 0.41 14.45 3.58 23 Nov 23 17:11 0.31 24.32 0.38 14.43 3.60
23 Nov 23 16:51 0.32 24.51 0.37 14.46 3.60 23 Nov 23 17:12 0.32 2422 0.37 14.41 3.60
23 Nov 23 16:52 0.32 24.49 0.38 14.45 3.59 23 Nov 23 17:13 0.32 24.20 0.35 14.44 3.61
23 Nov 23 16:53 0.32 24.48 0.39 14.47 3.59 23 Nov 23 17:14 0.30 24.14 0.40 14.43 3.61
Max 0.34 2485 0.45 14.48 3.60 Max 0.33 24.48 043 14.47 3.61
Avg 0.32 24.63 0.40 14.46 3.59 Avg 0.31 24.29 0.38 14.44 3.60

Run No: 11 Time Base : 21 min Run No: 12 Time Base : 21 min
Date Time S02 NOx co 02 C0o2 Date Time S02 NOx co 02 Cc02
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
23 Nov 23 17:15 0.29 24.04 0.42 14.42 3.60 23 Nov 23 17:36 0.28 23.91 0.48 14.41 3.62
23 Nov 23 17:16 0.32 24.01 0.44 14.42 3.60 23 Nov 23 17:37 0.30 23.95 0.46 14.42 3.61
23 Nov 23 17:17 0.31 24.01 0.45 14.40 3.60 23 Nov 23 17:38 0.29 23.93 0.48 14.40 3.61
23 Nov 23 17:18 0.31 23.98 0.43 14.44 3.61 23 Nov 23 17:39 0.29 23.82 0.49 14.42 3.61
23 Nov 23 17:19 0.30 24.01 0.42 14.44 3.61 23 Nov 23 17:40 0.29 23.75 0.52 14.41 3.62
23 Nov 23 17:20 0.32 24.08 0.42 14.42 3.60 23 Nov 23 17:41 0.29 23.71 0.48 14.41 3.62
23 Nov 23 17:21 0.29 24.19 0.42 14.43 3.60 23 Nov 23 17:42 0.30 23.77 0.51 14.39 3.62
23 Nov 23 17:22 0.30 24.19 0.47 14.42 3.60 23 Nov 23 17:43 0.29 23.81 0.47 14.40 3.62
23 Nov 23 17:23 0.31 24.19 0.40 14.43 3.60 23 Nov 23 17:44 0.27 23.75 0.43 14.41 3.61
23 Nov 23 17:24 0.30 2414 0.38 14.43 3.60 23 Nov 23 17:45 0.28 23.65 0.44 14.41 3.61
23 Nov 23 17:25 0.28 2412 0.39 14.41 3.61 23 Nov 23 17:46 0.29 23.63 0.46 14.40 3.62
23 Nov 23 17:26 0.29 24.10 0.35 14.41 3.61 23 Nov 23 17:47 0.29 23.71 0.46 14.40 3.62
23 Nov 23 17:27 0.31 24.10 0.38 14.41 3.60 23 Nov 23 17:48 0.28 23.73 0.44 14.42 3.62
23 Nov 23 17:28 0.30 24.06 0.40 14.43 3.60 23 Nov 23 17:49 0.29 23.70 0.40 14.41 3.61
23 Nov 23 17:29 0.30 24.03 0.39 14.42 3.60 23 Nov 23 17:50 0.28 23.66 0.41 14.42 3.61
23 Nov 23 17:30 0.29 24.00 0.41 14.41 3.61 23 Nov 23 17:51 0.28 2353 0.39 14.41 3.62
23 Nov 23 17:31 0.29 24.01 0.41 14.42 3.61 23 Nov 23 17:52 0.28 23.44 0.43 14.40 3.62
23 Nov 23 17:32 0.30 24.04 0.46 14.42 3.61 23 Nov 23 17:53 0.28 23.43 0.39 14.43 3.62
23 Nov 23 17:33 0.29 24.03 0.45 14.43 3.61 23 Nov 23 17:54 0.28 23.50 0.41 14.42 3.62
23 Nov 23 17:34 0.30 23.99 0.44 14.42 3.61 23 Nov 23 17:55 0.30 23.59 0.40 14.41 3.62
23 Nov 23 17:35 0.30 23.89 0.48 14.41 3.61 23 Nov 23 17:56 0.27 23.56 0.38 14.43 3.62
Max 0.32 2419 0.48 14.44 3.61 Max 0.30 23.95 0.52 14.43 3.62
Avg 0.30 24.06 0.42 14.42 3.61 Avg 0.29 23.69 0.45 14.41 3.62




Lot No. 23124758-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co., Ltd. Location 1day HRSG 12
Date 24 Nov 23 Test Operator Anuvat M.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.11 0.00 0.44
Low-Level Gas 7.98 7.89 7.88 0.04
Span Gas 16.02 16.11 16.00 0.44
NOyx ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.12 0.11 0.01
Low-Level Gas 56.16 56.11 55.98 0.13
Span Gas 79.77 79.78 80.12 0.34
S02 ANALYZER
Model TELEDYNE API T100H Serial No. 553
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.11 0.11
Low-Level Gas 55.55 55.34 54.88 0.46
Span Gas 79.09 79.67 78.88 0.79
CO ANALYZER
Model TELEDYNE API T300M Serial No. 924
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.11 0.12 0.01
Low-Level Gas 54.22 54.89 54.13 0.76
Span Gas 79.90 79.87 79.24 0.63

Calibrated by

L )

A
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( Mr.Anuvat Moungpair )
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Lot No. 23124758-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf BP Co., Ltd. Location : Uday HRSG 12
Date 24 Nov 23 Test Operator : Anuvat M.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.11 0.11 0.00 0.11 0.00 0.00
Upscale Gas 16.11 15.98 0.52 16.00 0.44 0.08
NOx ANALYZER
Cylinder Conc. (ppm) 1 79.77 Span (ppm) : 100
NOyx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.12 0.10 0.02 0.00 0.12 0.10
Upscale Gas 79.78 80.00 0.22 80.00 0.22 0.00
SO, ANALYZER
Cylinder Conc. (ppm) 1 79.09 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.1 0.1 0.12 0.12 0.01
Upscale Gas 79.67 80.78 1.1 80.45 0.78 0.33
CO ANALYZER
Cylinder Conc. (ppm) 1 79.90 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.11 0.12 0.01 0.13 0.02 0.01
Upscale Gas 79.87 79.11 0.76 79.33 0.54 0.22

Calibrated by

A A
/ \, \ [ /
Anuwvar

( Mr.Anuvat Moungpair )

Environmental Field Scientist ( 2 )
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CEMs Data

ALS
Client Name Gulf BP Co., Ltd. Date 24 Nov 23
Plant Name GBP Location 1day HRSG 12
Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time 802 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
24 Nov 23 13:05 0.38 17.91 0.00 14.41 42.93 24 Nov 23 13:26 0.32 17.33 0.00 14.45 42.75
24 Nov 23 13:06 0.10 17.30 0.00 14.42 42.91 24 Nov 23 13:27 0.02 17.11 0.00 14.45 42.68
24 Nov 23 13:07 0.00 16.23 0.00 14.42 42.94 24 Nov 23 13:28 0.00 16.41 0.00 14.46 42.73
24 Nov 23 13:08 0.00 16.44 0.00 14.43 43.05 24 Nov 23 13:29 0.00 16.24 0.00 14.45 42.79
24 Nov 23 13:09 0.00 16.61 0.00 14.42 43.08 24 Nov 23 13:30 0.00 16.32 0.00 14.46 42.86
24 Nov 23 13:10 0.02 17.01 0.00 14.42 43.08 24 Nov 23 13:31 0.00 16.51 0.00 14.45 42.86
24 Nov 23 13:11 0.20 17.20 0.00 14.41 43.03 24 Nov 23 13:32 0.00 16.76 0.00 14.45 42.94
24 Nov 23 13:12 0.35 17.34 0.00 14.42 43.13 24 Nov 23 13:33 0.09 16.83 0.00 14.47 42.90
24 Nov 23 13:13 0.44 17.57 0.00 14.41 43.12 24 Nov 23 13:34 0.28 16.94 0.00 14.46 42.88
24 Nov 23 13:14 0.43 17.71 0.00 14.41 43.12 24 Nov 23 13:35 0.41 17.30 0.00 14.46 42.90
24 Nov 23 13:15 0.28 17.75 0.00 14.43 43.27 24 Nov 23 13:36 0.45 17.55 0.00 14.45 42.90
24 Nov 23 13:16 0.00 17.29 0.00 14.43 43.49 24 Nov 23 13:37 0.42 17.81 0.00 14.44 42.76
24 Nov 23 13:17 0.00 16.79 0.00 14.40 43.34 24 Nov 23 13:38 0.17 17.76 0.00 14.45 42.82
24 Nov 23 13:18 0.00 16.92 0.00 14.45 42.85 24 Nov 23 13:39 0.00 16.99 0.00 14.47 42.82
24 Nov 23 13:19 0.00 16.51 0.00 14.46 42.18 24 Nov 23 13:40 0.00 16.61 0.00 14.46 42.88
24 Nov 23 13:20 0.00 16.41 0.00 14.44 42.34 24 Nov 23 13:41 0.00 16.72 0.00 14.46 42.74
24 Nov 23 13:21 0.02 16.40 0.00 14.46 42.37 24 Nov 23 13:42 0.00 16.74 0.00 14.47 42.69
24 Nov 23 13:22 0.22 16.74 0.00 14.45 42.97 24 Nov 23 13:43 0.00 16.64 0.00 14.47 42.71
24 Nov 23 13:23 0.38 17.22 0.00 14.46 42.86 24 Nov 23 13:44 0.01 16.99 0.00 14.44 43.10
24 Nov 23 13:24 0.44 17.25 0.00 14.49 42.80 24 Nov 23 13:45 0.18 17.83 0.00 14.39 43.26
24 Nov 23 13:25 0.45 17.14 0.00 14.48 42.86 24 Nov 23 13:46 0.35 18.37 0.00 14.40 43.05
Max 0.45 17.91 0.00 14.49 43.49 Max 0.45 18.37 0.00 14.47 43.26
Avg 0.18 17.03 0.00 14.43 42.94 Avg 0.13 17.04 0.00 14.45 42.86
Run No: 3 Time Base : 21 min Run No: 4 Time Base : 21 min
Date Time 802 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
24 Nov 23 13:47 0.43 18.43 0.00 14.40 42.91 24 Nov 23 14:08 0.30 17.56 0.00 14.48 42.63
24 Nov 23 13:48 0.43 18.39 0.00 14.43 42.98 24 Nov 23 14:09 0.39 17.39 0.00 14.47 42.65
24 Nov 23 13:49 0.28 18.07 0.00 14.42 43.08 24 Nov 23 14:10 0.39 17.54 0.00 14.48 42.83
24 Nov 23 13:50 0.01 17.64 0.00 14.41 43.13 24 Nov 23 14:11 0.28 17.56 0.00 14.47 43.05
24 Nov 23 13:51 0.00 17.09 0.00 14.40 42.74 24 Nov 23 14:12 0.01 17.34 0.00 14.44 43.04
24 Nov 23 13:52 0.00 17.00 0.00 14.44 42.64 24 Nov 23 14:13 0.00 16.75 0.00 14.45 42.88
24 Nov 23 13:53 0.00 16.66 0.00 14.44 42.84 24 Nov 23 14:14 0.00 16.51 0.00 14.47 42.78
24 Nov 23 13:54 0.00 16.77 0.00 14.44 42.87 24 Nov 23 14:15 0.00 16.38 0.00 14.47 42.76
24 Nov 23 13:55 0.00 17.18 0.00 14.44 43.03 24 Nov 23 14:16 0.00 16.58 0.00 14.45 42.82
24 Nov 23 13:56 0.13 17.60 0.00 14.41 43.12 24 Nov 23 14:17 0.03 16.87 0.00 14.45 42.87
24 Nov 23 13:57 0.31 18.49 0.00 14.40 42.96 24 Nov 23 14:18 0.21 17.27 0.00 14.46 42.80
24 Nov 23 13:58 0.42 18.33 0.00 14.45 42.79 24 Nov 23 14:19 0.33 17.27 0.00 14.46 42.91
24 Nov 23 13:59 0.43 17.74 0.00 14.47 42.66 24 Nov 23 14:20 0.36 17.54 0.00 14.44 43.32
24 Nov 23 14:00 0.39 17.62 0.00 14.46 42.78 24 Nov 23 14:21 0.29 18.13 0.00 14.37 43.72
24 Nov 23 14:01 0.06 17.38 0.00 14.46 42.80 24 Nov 23 14:22 0.13 18.91 0.00 14.39 43.42
24 Nov 23 14:02 0.00 16.71 0.00 14.44 42.83 24 Nov 23 14:23 0.00 18.02 0.00 14.40 43.29
24 Nov 23 14:03 0.00 16.95 0.00 14.44 42.98 24 Nov 23 14:24 0.00 17.49 0.00 14.42 43.36
24 Nov 23 14:04 0.00 17.04 0.00 14.45 43.02 24 Nov 23 14:25 0.00 17.50 0.00 14.41 43.34
24 Nov 23 14:05 0.00 17.20 0.00 14.42 42.98 24 Nov 23 14:26 0.00 17.80 0.00 14.41 43.29
24 Nov 23 14:06 0.00 17.57 0.00 14.43 43.14 24 Nov 23 14:27 0.00 17.74 0.00 14.42 43.35
24 Nov 23 14:07 0.13 17.74 0.00 14.43 42.92 24 Nov 23 14:28 0.07 17.83 0.00 14.42 43.43
Max 0.43 18.49 0.00 14.47 43.14 Max 0.39 18.91 0.00 14.48 43.72
Avg 0.14 17.51 0.00 14.43 4291 Avg 0.13 17.43 0.00 14.44 43.07
Run No: 5 Time Base : 21 min Run No: 6 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
24 Nov 23 14:29 0.28 18.05 0.00 14.40 43.32 24 Nov 23 14:50 0.26 18.19 0.00 14.41 43.41
24 Nov 23 14:30 0.36 18.50 0.00 14.40 43.06 24 Nov 23 14:51 0.30 18.16 0.00 14.41 43.40
24 Nov 23 14:31 0.40 18.60 0.00 14.41 42.96 24 Nov 23 14:52 0.28 18.33 0.00 14.41 43.42
24 Nov 23 14:32 0.33 18.28 0.00 14.42 43.13 24 Nov 23 14:53 0.08 18.05 0.00 14.41 43.46
24 Nov 23 14:33 0.05 17.60 0.00 14.42 43.31 24 Nov 23 14:54 0.00 17.55 0.00 14.40 43.45
24 Nov 23 14:34 0.00 17.40 0.00 14.40 43.28 24 Nov 23 14:55 0.00 17.49 0.00 14.40 43.45
24 Nov 23 14:35 0.00 17.50 0.00 14.41 43.28 24 Nov 23 14:56 0.00 17.45 0.00 14.40 43.40
24 Nov 23 14:36 0.00 17.49 0.00 14.42 43.34 24 Nov 23 14:57 0.00 17.61 0.00 14.40 43.36
24 Nov 23 14:37 0.00 17.59 0.00 14.41 43.33 24 Nov 23 14:58 0.01 17.86 0.00 14.40 43.25
24 Nov 23 14:38 0.02 17.82 0.00 14.41 43.41 24 Nov 23 14:59 0.17 18.11 0.00 14.41 43.22
24 Nov 23 14:39 0.19 17.87 0.00 14.41 43.49 24 Nov 23 15:00 0.23 18.10 0.00 14.42 43.28
24 Nov 23 14:40 0.29 18.06 0.00 14.39 43.39 24 Nov 23 15:01 0.23 18.12 0.00 14.42 43.35
24 Nov 23 14:41 0.30 18.41 0.00 14.40 43.35 24 Nov 23 15:02 0.21 18.21 0.00 14.42 43.39
24 Nov 23 14:42 0.28 18.38 0.00 14.42 43.36 24 Nov 23 15:03 0.01 18.03 0.00 14.41 43.42
24 Nov 23 14:43 0.07 18.01 0.00 14.41 43.44 24 Nov 23 15:04 0.00 17.57 0.00 14.41 43.38
24 Nov 23 14:44 0.00 17.36 0.00 14.40 43.40 24 Nov 23 15:05 0.00 17.73 0.00 14.40 43.30
24 Nov 23 14:45 0.00 17.43 0.00 14.41 43.40 24 Nov 23 15:06 0.00 17.87 0.00 14.41 43.25
24 Nov 23 14:46 0.00 17.35 0.00 14.41 43.45 24 Nov 23 15:07 0.00 17.93 0.00 14.41 43.21
24 Nov 23 14:47 0.00 17.46 0.00 14.40 43.45 24 Nov 23 15:08 0.07 18.06 0.00 14.42 43.23
24 Nov 23 14:48 0.02 17.84 0.00 14.40 43.42 24 Nov 23 15:09 0.22 18.18 0.00 14.42 43.27
24 Nov 23 14:49 0.14 18.03 0.00 14.41 43.39 24 Nov 23 15:10 0.25 18.10 0.00 14.42 43.38
Max 0.40 18.60 0.00 14.42 43.49 Max 0.30 18.33 0.00 14.42 43.46
Avg 0.13 17.86 0.00 14.41 43.33 Avg 0.11 17.94 0.00 14.41 43.35




CEMs Data

ALS
Client Name Gulf BP Co., Ltd. Date 24 Nov 23
Plant Name GBP Location 1day HRSG 12
Run No: 7 Time Base : 21 min Run No: 8 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
24 Nov 23 15:11 0.22 18.33 0.00 14.40 43.35 24 Nov 23 15:32 0.00 17.98 0.00 14.40 43.30
24 Nov 23 15:12 0.07 18.45 0.00 14.40 43.25 24 Nov 23 15:33 0.00 17.51 0.00 14.41 43.33
24 Nov 23 15:13 0.00 17.73 0.00 14.41 43.18 24 Nov 23 15:34 0.00 17.48 0.00 14.42 43.35
24 Nov 23 15:14 0.00 17.47 0.00 14.42 43.23 24 Nov 23 15:35 0.00 17.57 0.00 14.42 43.41
24 Nov 23 15:15 0.00 17.35 0.00 14.42 43.35 24 Nov 23 15:36 0.00 17.92 0.00 14.41 43.38
24 Nov 23 15:16 0.00 17.51 0.00 14.42 43.42 24 Nov 23 15:37 0.05 18.13 0.00 14.41 43.33
24 Nov 23 15:17 0.00 17.89 0.00 14.40 43.37 24 Nov 23 15:38 0.16 18.14 0.00 14.42 43.32
24 Nov 23 15:18 0.08 18.03 0.00 14.41 43.37 24 Nov 23 15:39 0.18 18.08 0.00 14.42 43.44
24 Nov 23 15:19 0.19 18.12 0.00 14.39 43.24 24 Nov 23 15:40 0.09 18.24 0.00 14.41 43.39
24 Nov 23 15:20 0.20 18.44 0.00 14.42 43.23 24 Nov 23 15:41 0.00 18.02 0.00 14.41 43.43
24 Nov 23 15:21 0.20 18.24 0.00 14.42 43.32 24 Nov 23 15:42 0.00 17.40 0.00 14.40 43.43
24 Nov 23 15:22 0.03 17.90 0.00 14.42 43.42 24 Nov 23 15:43 0.00 17.48 0.00 14.39 43.33
24 Nov 23 15:23 0.00 17.55 0.00 14.39 43.35 24 Nov 23 15:44 0.00 17.65 0.00 14.40 43.21
24 Nov 23 15:24 0.00 17.53 0.00 14.41 43.29 24 Nov 23 15:45 0.00 17.81 0.00 14.41 43.16
24 Nov 23 15:25 0.00 17.42 0.00 14.41 43.31 24 Nov 23 15:46 0.00 17.97 0.00 14.40 42.99
24 Nov 23 15:26 0.00 17.82 0.00 14.40 43.20 24 Nov 23 15:47 0.09 18.06 0.00 14.41 43.02
24 Nov 23 15:27 0.01 17.99 0.00 14.42 43.16 24 Nov 23 15:48 0.18 17.81 0.00 14.41 43.06
24 Nov 23 15:28 0.11 18.03 0.00 14.43 43.26 24 Nov 23 15:49 0.17 18.21 0.00 14.40 43.03
24 Nov 23 15:29 0.14 17.96 0.00 14.42 43.35 24 Nov 23 15:50 0.07 18.31 0.00 14.43 43.14
24 Nov 23 15:30 0.16 18.09 0.00 14.42 43.41 24 Nov 23 15:51 0.00 17.50 0.00 14.42 43.24
24 Nov 23 15:31 0.06 18.16 0.00 14.41 43.41 24 Nov 23 15:52 0.00 17.02 0.00 14.41 43.30
Max 0.22 18.45 0.00 14.43 43.42 Max 0.18 18.31 0.00 14.43 43.44
Avg 0.07 17.91 0.00 14.41 43.31 Avg 0.05 17.82 0.00 14.41 43.27
Run No: 9 Time Base : 21 min Run No: 10 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% Mw ppm ppm ppm Vol% MW
24 Nov 23 15:53 0.00 17.33 0.00 14.40 43.30 24 Nov 23 16:14 0.00 17.50 0.00 14.41 43.41
24 Nov 23 15:54 0.00 17.51 0.00 14.41 43.31 24 Nov 23 16:15 0.00 17.60 0.00 14.41 43.45
24 Nov 23 15:55 0.00 17.52 0.00 14.41 43.34 24 Nov 23 16:16 0.07 17.85 0.00 14.41 43.43
24 Nov 23 15:56 0.01 17.82 0.00 14.41 43.41 24 Nov 23 16:17 0.13 18.05 0.00 14.42 43.50
24 Nov 23 15:57 0.12 18.21 0.00 14.40 43.38 24 Nov 23 16:18 0.09 18.17 0.00 14.41 43.25
24 Nov 23 15:58 0.16 18.08 0.00 14.41 43.37 24 Nov 23 16:19 0.02 18.12 0.00 14.44 42.93
24 Nov 23 15:59 0.10 18.25 0.00 14.39 43.20 24 Nov 23 16:20 0.00 17.02 0.00 14.46 42.45
24 Nov 23 16:00 0.00 18.21 0.00 14.40 43.18 24 Nov 23 16:21 0.00 16.33 0.00 14.44 42.18
24 Nov 23 16:01 0.00 17.34 0.00 14.42 43.29 24 Nov 23 16:22 0.00 16.19 0.00 14.45 42.99
24 Nov 23 16:02 0.00 17.06 0.00 14.40 43.34 24 Nov 23 16:23 0.00 16.23 0.00 14.46 42.99
24 Nov 23 16:03 0.00 17.23 0.00 14.40 43.33 24 Nov 23 16:24 0.00 16.51 0.00 14.46 42.99
24 Nov 23 16:04 0.00 17.56 0.00 14.40 43.32 24 Nov 23 16:25 0.00 16.82 0.00 14.46 42.83
24 Nov 23 16:05 0.00 17.63 0.00 14.41 43.37 24 Nov 23 16:26 0.05 16.93 0.00 14.46 42.95
24 Nov 23 16:06 0.02 17.80 0.00 14.40 43.36 24 Nov 23 16:27 0.13 17.09 0.00 14.46 42.90
24 Nov 23 16:07 0.12 17.99 0.00 14.40 43.34 24 Nov 23 16:28 0.11 17.18 0.00 14.45 42.81
24 Nov 23 16:08 0.13 18.10 0.00 14.42 43.38 24 Nov 23 16:29 0.04 17.21 0.00 14.47 42.86
24 Nov 23 16:09 0.07 18.08 0.00 14.41 43.43 24 Nov 23 16:30 0.00 16.62 0.00 14.46 42.83
24 Nov 23 16:10 0.00 17.98 0.00 14.40 43.40 24 Nov 23 16:31 0.00 16.28 0.00 14.44 42.86
24 Nov 23 16:11 0.00 17.35 0.00 14.39 43.30 24 Nov 23 16:32 0.00 16.32 0.00 14.45 43.03
24 Nov 23 16:12 0.00 17.18 0.00 14.41 43.36 24 Nov 23 16:33 0.00 16.48 0.00 14.45 43.05
24 Nov 23 16:13 0.00 17.23 0.00 14.41 43.40 24 Nov 23 16:34 0.00 16.77 0.00 14.43 43.11
Max 0.16 18.25 0.00 14.42 43.43 Max 0.13 18.17 0.00 14.47 43.50
Avg 0.04 17.69 0.00 14.40 43.34 Avg 0.03 17.01 0.00 14.44 42.99
Run No: 11 Time Base : 21 min Run No: 12 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time 802 NOx co 02 Load
ppm ppm ppm Vol% Mw ppm ppm ppm Vol% MW
24 Nov 23 16:35 0.00 17.24 0.00 14.41 43.21 24 Nov 23 16:56 0.00 16.54 0.00 14.44 4277
24 Nov 23 16:36 0.05 17.65 0.00 14.42 43.43 24 Nov 23 16:57 0.02 16.70 0.00 14.44 42.74
24 Nov 23 16:37 0.15 18.09 0.00 14.39 43.22 24 Nov 23 16:58 0.18 16.94 0.00 14.44 4273
24 Nov 23 16:38 0.15 18.11 0.00 14.44 43.09 24 Nov 23 16:59 0.23 17.12 0.00 14.43 42.64
24 Nov 23 16:39 0.05 17.58 0.00 14.45 43.22 24 Nov 23 17:00 0.20 17.14 0.00 14.44 42.66
24 Nov 23 16:40 0.00 17.25 0.00 14.45 42.98 24 Nov 23 17:01 0.09 17.08 0.00 14.44 4277
24 Nov 23 16:41 0.00 16.30 0.00 14.46 42.92 24 Nov 23 17:02 0.00 16.56 0.00 14.43 42.68
24 Nov 23 16:42 0.00 16.11 0.00 14.46 43.07 24 Nov 23 17:03 0.00 16.07 0.00 14.44 42.76
24 Nov 23 16:43 0.00 16.22 0.00 14.46 42.93 24 Nov 23 17:04 0.00 16.18 0.00 14.43 42.75
24 Nov 23 16:44 0.00 16.11 0.00 14.46 42.89 24 Nov 23 17:05 0.00 16.28 0.00 14.43 4273
24 Nov 23 16:45 0.00 16.52 0.00 14.45 42.90 24 Nov 23 17:06 0.00 16.39 0.00 14.44 42.76
24 Nov 23 16:46 0.03 16.91 0.00 14.44 42.87 24 Nov 23 17:07 0.00 16.42 0.00 14.44 42.67
24 Nov 23 16:47 0.15 16.84 0.00 14.45 42.86 24 Nov 23 17:08 0.03 16.75 0.00 14.43 42.69
24 Nov 23 16:48 0.22 16.91 0.00 14.44 42.84 24 Nov 23 17:09 0.19 16.76 0.00 14.44 4277
24 Nov 23 16:49 0.20 17.16 0.00 14.45 42.89 24 Nov 23 17:10 0.24 16.91 0.00 14.44 42.79
24 Nov 23 16:50 0.07 17.20 0.00 14.45 42.85 24 Nov 23 17:11 0.26 16.97 0.00 14.44 42.81
24 Nov 23 16:51 0.00 16.79 0.00 14.45 42.87 24 Nov 23 17:12 0.09 16.88 0.00 14.43 42.80
24 Nov 23 16:52 0.00 16.01 0.00 14.45 42.85 24 Nov 23 17:13 0.00 16.26 0.00 14.42 42.76
24 Nov 23 16:53 0.00 16.24 0.00 14.43 42.81 24 Nov 23 17:14 0.00 15.86 0.00 14.41 42.71
24 Nov 23 16:54 0.00 16.15 0.00 14.45 42.86 24 Nov 23 17:15 0.00 15.94 0.00 14.42 42.82
24 Nov 23 16:55 0.00 16.26 0.00 14.43 42.73 24 Nov 23 17:16 0.00 15.92 0.00 14.41 42.79
Max 0.22 18.11 0.00 14.46 43.43 Max 0.26 17.14 0.00 14.44 42.82
Avg 0.05 16.84 0.00 14.44 42.97 Avg 0.07 16.56 0.00 14.43 42.74




Reference Method Data

ALS
Client Name Gulf BP Co., Ltd. Date 24 Nov 23
Plant Name GBP Location 1das HRSG 12

Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time S02 NOx co 02 co2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
24 Nov 23 13:05 0.17 22.84 1.19 14.27 3.63 24 Nov 23 13:26 0.15 18.54 1.19 14.34 3.60
24 Nov 23 13:06 0.16 21.76 1.23 14.15 3.70 24 Nov 23 13:27 0.16 18.35 1.21 14.35 3.60
24 Nov 23 13:07 0.16 19.29 1.29 14.19 3.72 24 Nov 23 13:28 0.16 18.34 1.19 14.35 3.60
24 Nov 23 13:08 0.15 17.83 1.25 14.29 3.67 24 Nov 23 13:29 0.16 18.47 1.23 14.36 3.61
24 Nov 23 13:09 0.16 17.12 1.24 14.32 3.62 24 Nov 23 13:30 0.15 18.55 1.20 14.38 3.60
24 Nov 23 13:10 0.16 17.88 1.26 14.24 3.65 24 Nov 23 13:31 0.15 18.46 1.15 14.39 3.59
24 Nov 23 13:11 0.18 18.91 1.26 14.31 3.65 24 Nov 23 13:32 0.16 18.37 1.13 14.35 3.59
24 Nov 23 13:12 0.19 19.24 1.26 14.31 3.64 24 Nov 23 13:33 0.17 18.44 1.15 14.36 3.61
24 Nov 23 13:13 0.16 18.81 1.24 14.32 3.62 24 Nov 23 13:34 0.16 18.55 1.15 14.34 3.60
24 Nov 23 13:14 0.17 18.71 1.23 14.33 3.62 24 Nov 23 13:35 0.16 18.50 1.14 14.34 3.61
24 Nov 23 13:15 0.16 18.68 1.20 14.32 3.61 24 Nov 23 13:36 0.15 18.45 1.15 14.36 3.61
24 Nov 23 13:16 0.16 18.73 1.22 14.31 3.61 24 Nov 23 13:37 0.17 18.46 1.13 14.33 3.60
24 Nov 23 13:17 0.16 18.82 1.18 14.31 3.62 24 Nov 23 13:38 0.17 18.53 1.14 14.34 3.61
24 Nov 23 13:18 0.17 18.86 1.22 14.29 3.63 24 Nov 23 13:39 0.18 18.58 1.15 14.37 3.60
24 Nov 23 13:19 0.17 18.89 1.21 14.31 3.63 24 Nov 23 13:40 0.16 18.58 1.13 14.36 3.59
24 Nov 23 13:20 0.16 18.95 1.22 14.30 3.63 24 Nov 23 13:41 0.17 18.61 1.17 14.33 3.60
24 Nov 23 13:21 0.16 19.03 1.20 14.31 3.63 24 Nov 23 13:42 0.17 18.74 1.15 14.34 3.61
24 Nov 23 13:22 0.17 19.03 1.25 14.33 3.62 24 Nov 23 13:43 0.16 18.93 1.12 14.33 3.60
24 Nov 23 13:23 0.17 19.03 1.21 14.31 3.62 24 Nov 23 13:44 0.16 19.02 1.14 14.34 3.61
24 Nov 23 13:24 0.16 19.13 1.21 14.33 3.64 24 Nov 23 13:45 0.16 19.06 1.1 14.37 3.61
24 Nov 23 13:25 0.16 18.98 1.20 14.35 3.61 24 Nov 23 13:46 0.17 18.97 1.13 14.36 3.61
Max 0.19 22.84 1.29 14.35 3.72 Max 0.18 19.06 1.23 14.39 3.61
Avg 0.16 19.07 1.23 14.30 3.64 Avg 0.16 18.60 1.15 14.35 3.60

Run No: 3 Time Base : 21 min Run No: 4 Time Base : 21 min
Date Time S02 NOx Cco 02 co2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%

24 Nov 23 13:47 0.15 18.88 1.13 14.35 3.61 24 Nov 23 14.08 0.15 18.84 1.12 14.37 3.61
24 Nov 23 13:48 0.15 18.86 117 14.36 3.60 24 Nov 23 14:.09 0.15 19.02 1.16 14.36 3.61
24 Nov 23 13:49 0.17 18.74 1.12 14.36 3.59 24 Nov 23 14:10 0.16 19.21 1.15 14.36 3.61
24 Nov 23 13:50 0.15 18.63 1.12 14.36 3.59 24 Nov 23 14:11 0.17 19.27 1.19 14.32 3.60
24 Nov 23 13:51 0.16 18.80 1.16 14.30 3.60 24 Nov 23 14:12 0.15 19.32 1.20 14.34 3.61
24 Nov 23 13:52 0.16 19.49 1.14 14.30 3.65 24 Nov 23 14:13 0.15 19.43 1.19 14.31 3.63
24 Nov 23 13:53 0.16 19.83 1.15 14.30 3.65 24 Nov 23 14:14 0.16 19.44 1.12 14.37 3.63
24 Nov 23 13:54 0.17 19.77 1.13 14.33 3.64 24 Nov 23 14:15 0.14 19.08 1.10 14.38 3.59
24 Nov 23 13:55 0.15 19.53 1.12 14.32 3.62 24 Nov 23 14:16 0.17 18.79 1.1 14.38 3.59
24 Nov 23 13:56 0.15 19.27 1.13 14.32 3.64 24 Nov 23 14:17 0.15 18.78 1.1 14.38 3.58
24 Nov 23 13:57 0.17 19.29 1.13 14.30 3.64 24 Nov 23 14:18 0.14 18.84 1.10 14.34 3.59
24 Nov 23 13:58 0.17 19.40 1.1 14.34 3.64 24 Nov 23 14:19 0.15 18.96 1.13 14.34 3.60
24 Nov 23 13:59 0.17 19.13 1.10 14.35 3.61 24 Nov 23 14:20 0.14 19.03 1.08 14.38 3.62
24 Nov 23 14:00 0.15 18.94 1.07 14.34 3.60 24 Nov 23 14:21 0.14 18.89 1.07 14.39 3.60
24 Nov 23 14:01 0.15 18.88 1.08 14.35 3.60 24 Nov 23 14:22 0.14 18.61 1.10 14.36 3.60
24 Nov 23 14:02 0.16 19.02 1.07 14.33 3.61 24 Nov 23 14:23 0.15 18.59 1.10 14.36 3.62
24 Nov 23 14:03 0.17 19.51 1.09 14.30 3.64 24 Nov 23 14:24 0.14 18.70 1.12 14.35 3.62
24 Nov 23 14:04 0.17 19.86 1.19 14.32 3.62 24 Nov 23 14:25 0.15 18.81 1.1 14.36 3.62
24 Nov 23 14:05 0.15 19.70 1.16 14.37 3.60 24 Nov 23 14:26 0.14 18.85 1.07 14.36 3.60
24 Nov 23 14:06 0.16 19.01 117 14.37 3.59 24 Nov 23 14:27 0.16 18.93 1.10 14.29 3.61
24 Nov 23 14:07 0.14 18.78 1.16 14.39 3.59 24 Nov 23 14:28 0.16 19.53 1.11 14.27 3.65
Max 0.17 19.86 1.19 14.39 3.65 Max 0.17 19.53 1.20 14.39 3.65
Avg 0.16 19.21 1.13 14.34 3.62 Avg 0.15 19.00 1.12 14.35 3.61

Run No: 5 Time Base : 21 min Run No: 6 Time Base : 21 min
Date Time S02 NOx co 02 Co2 Date Time S02 NOx co 02 Cc0o2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
24 Nov 23 14:29 0.16 20.03 1.1 14.30 3.65 24 Nov 23 14:50 0.15 19.63 0.99 14.31 3.63
24 Nov 23 14:30 0.15 19.93 1.14 14.31 3.64 24 Nov 23 14:51 0.15 19.65 1.02 14.29 3.63
24 Nov 23 14:31 0.17 19.73 1.10 14.30 3.64 24 Nov 23 14:52 0.16 19.67 0.99 14.32 3.64
24 Nov 23 14:32 0.15 19.75 1.10 14.30 3.64 24 Nov 23 14:53 0.15 19.61 0.94 14.31 3.64
24 Nov 23 14:33 0.15 19.77 1.07 14.32 3.63 24 Nov 23 14:54 0.14 19.64 1.04 14.30 3.65
24 Nov 23 14:34 0.15 19.71 1.07 14.32 3.62 24 Nov 23 14:55 0.13 19.76 1.02 14.29 3.65
24 Nov 23 14:35 0.14 19.61 1.08 14.30 3.63 24 Nov 23 14:56 0.14 19.80 1.00 14.31 3.63
24 Nov 23 14:36 0.16 19.70 1.05 14.28 3.64 24 Nov 23 14:57 0.14 19.68 1.02 14.31 3.63
24 Nov 23 14:37 0.15 19.95 1.05 14.31 3.64 24 Nov 23 14:58 0.16 19.63 1.03 14.32 3.64
24 Nov 23 14:38 0.15 19.84 1.07 14.31 3.63 24 Nov 23 14:59 0.13 19.60 1.02 14.31 3.64
24 Nov 23 14:39 0.15 19.49 1.04 14.32 3.63 24 Nov 23 15:00 0.14 19.60 1.00 14.29 3.64
24 Nov 23 14:40 0.15 19.32 1.05 14.29 3.63 24 Nov 23 15:01 0.14 19.66 1.05 14.31 3.64
24 Nov 23 14:41 0.16 19.57 1.01 14.31 3.64 24 Nov 23 15:02 0.14 19.73 1.00 14.30 3.63
24 Nov 23 14:42 0.16 19.71 1.04 14.31 3.64 24 Nov 23 15:03 0.14 19.72 1.03 14.31 3.63
24 Nov 23 14:43 0.16 19.59 1.00 14.31 3.64 24 Nov 23 15:04 0.13 19.72 1.01 14.30 3.65
24 Nov 23 14:44 0.16 19.48 1.03 14.31 3.64 24 Nov 23 15:05 0.14 19.75 1.03 14.31 3.65
24 Nov 23 14:45 0.15 19.49 1.02 14.32 3.63 24 Nov 23 15:06 0.14 19.77 0.99 14.31 3.64
24 Nov 23 14:46 0.14 19.52 1.02 14.30 3.63 24 Nov 23 15:.07 0.12 19.65 0.97 14.32 3.63
24 Nov 23 14:47 0.15 19.64 1.06 14.28 3.64 24 Nov 23 15:08 0.13 19.60 0.98 14.32 3.62
24 Nov 23 14:48 0.15 19.77 1.01 14.29 3.64 24 Nov 23 15:09 0.14 19.65 1.02 14.33 3.63
24 Nov 23 14:49 0.15 19.74 1.03 14.30 3.63 24 Nov 23 15:10 0.14 19.76 0.97 14.32 3.63
Max 0.17 20.03 1.14 14.32 3.65 Max 0.16 19.80 1.05 14.33 3.65
Avg 0.15 19.68 1.05 14.31 3.63 Avg 0.14 19.68 1.01 14.31 3.64




Reference Method Data

ALS
Client Name Gulf BP Co., Ltd. Date 24 Nov 23
Plant Name GBP Location 1day HRSG 12
Run No: 7 Time Base : 21 min Run No: 8 Time Base : 21 min
Date Time S02 NOx co 02 co2 Date Time S02 NOx co 02 Cc0o2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
24 Nov 23 15:11 0.16 19.90 0.98 14.31 3.63 24 Nov 23 15:32 0.13 19.87 1.12 14.32 3.64
24 Nov 23 15:12 0.14 20.01 0.99 14.30 3.64 24 Nov 23 15:33 0.14 19.92 1.12 14.30 3.64
24 Nov 23 15:13 0.14 19.99 0.97 14.30 3.63 24 Nov 23 15:34 0.14 19.87 1.13 14.33 3.63
24 Nov 23 15:14 0.13 19.90 0.97 14.32 3.63 24 Nov 23 15:35 0.13 19.78 1.13 14.31 3.62
24 Nov 23 15:15 0.14 19.84 0.95 14.32 3.63 24 Nov 23 15:36 0.15 19.78 1.09 14.32 3.62
24 Nov 23 15:16 0.14 19.72 0.96 14.33 3.63 24 Nov 23 15:37 0.13 19.83 1.1 14.32 3.63
24 Nov 23 15:17 0.14 19.64 0.92 14.30 3.63 24 Nov 23 15:38 0.13 19.91 1.16 14.31 3.64
24 Nov 23 15:18 0.13 19.72 0.94 14.30 3.64 24 Nov 23 15:39 0.14 20.00 1.13 14.31 3.63
24 Nov 23 15:19 0.14 19.88 0.98 14.30 3.64 24 Nov 23 15:40 0.14 19.99 1.14 14.32 3.63
24 Nov 23 15:20 0.14 19.88 0.98 14.31 3.64 24 Nov 23 15:41 0.13 19.92 1.10 14.33 3.63
24 Nov 23 15:21 0.14 19.82 1.12 14.33 3.64 24 Nov 23 15:42 0.14 19.90 1.12 14.31 3.63
24 Nov 23 15:22 0.15 19.68 1.13 14.32 3.63 24 Nov 23 15:43 0.14 19.98 1.09 14.31 3.63
24 Nov 23 15:23 0.14 19.69 1.15 14.30 3.63 24 Nov 23 15:44 0.14 20.01 1.13 14.32 3.64
24 Nov 23 15:24 0.14 19.81 1.15 14.32 3.63 24 Nov 23 15:45 0.13 19.93 1.08 14.34 3.64
24 Nov 23 15:25 0.13 19.83 1.1 14.29 3.63 24 Nov 23 15:46 0.16 19.85 1.06 14.32 3.63
24 Nov 23 15:26 0.15 19.89 1.12 14.31 3.64 24 Nov 23 15:47 0.14 19.87 1.08 14.32 3.63
24 Nov 23 15:27 0.14 19.90 1.1 14.33 3.63 24 Nov 23 15:48 0.14 19.89 1.08 14.31 3.63
24 Nov 23 15:28 0.14 19.79 1.08 14.33 3.63 24 Nov 23 15:49 0.13 19.95 1.09 14.30 3.65
24 Nov 23 15:29 0.16 19.64 1.10 14.30 3.63 24 Nov 23 15:50 0.15 20.02 1.12 14.31 3.65
24 Nov 23 15:30 0.14 19.78 1.1 14.30 3.63 24 Nov 23 15:51 0.15 20.06 1.16 14.32 3.64
24 Nov 23 15:31 0.15 19.88 1.09 14.32 3.63 24 Nov 23 15:52 0.14 20.10 1.13 14.32 3.63
Max 0.16 20.01 1.15 14.33 3.64 Max 0.16 20.10 1.16 14.34 3.65
Avg 0.14 19.82 1.04 14.31 3.63 Avg 0.14 19.93 1.1 14.32 3.63
Run No: 9 Time Base : 21 min Run No: 10 Time Base : 21 min
Date Time S02 NOx Cco 02 co2 Date Time S02 NOx coO 02 [ee]
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
24 Nov 23 15:53 0.14 20.09 1.13 14.32 3.64 24 Nov 23 16:14 0.13 19.99 1.08 14.32 3.64
24 Nov 23 15:54 0.14 19.92 1.10 14.32 3.63 24 Nov 23 16:15 0.14 19.96 1.07 14.33 3.63
24 Nov 23 15:55 0.15 19.78 1.12 14.31 3.64 24 Nov 23 16:16 0.15 19.96 1.06 14.29 3.63
24 Nov 23 15:56 0.14 19.88 1.12 14.32 3.63 24 Nov 23 16:17 0.15 20.01 1.14 14.31 3.64
24 Nov 23 15:57 0.14 19.95 1.04 14.33 3.63 24 Nov 23 16:18 0.16 20.04 1.08 14.31 3.64
24 Nov 23 15:58 0.15 19.80 1.06 14.32 3.62 24 Nov 23 16:19 0.14 19.92 1.07 14.32 3.63
24 Nov 23 15:59 0.14 19.83 1.09 14.31 3.63 24 Nov 23 16:20 0.15 19.91 1.07 14.31 3.62
24 Nov 23 16:00 0.15 19.94 1.10 14.31 3.64 24 Nov 23 16:21 0.15 19.93 1.08 14.32 3.63
24 Nov 23 16:01 0.13 19.95 1.06 14.32 3.64 24 Nov 23 16:22 0.14 19.95 1.09 14.32 3.63
24 Nov 23 16:02 0.14 19.87 1.1 14.32 3.63 24 Nov 23 16:23 0.14 19.96 1.09 14.32 3.64
24 Nov 23 16:03 0.13 19.91 1.12 14.32 3.63 24 Nov 23 16:24 0.14 20.03 1.06 14.32 3.63
24 Nov 23 16:04 0.15 19.97 1.07 14.33 3.63 24 Nov 23 16:25 0.15 20.05 1.10 14.35 3.63
24 Nov 23 16:05 0.14 20.00 1.12 14.28 3.63 24 Nov 23 16:26 0.14 19.84 1.03 14.40 3.62
24 Nov 23 16:06 0.13 20.10 1.08 14.30 3.65 24 Nov 23 16:27 0.14 19.40 1.07 14.34 3.62
24 Nov 23 16:07 0.15 20.14 1.08 14.33 3.64 24 Nov 23 16:28 0.13 19.12 1.09 14.36 3.62
24 Nov 23 16:08 0.14 19.93 1.05 14.32 3.63 24 Nov 23 16:29 0.14 18.95 1.07 14.37 3.61
24 Nov 23 16:09 0.16 19.80 1.06 14.31 3.62 24 Nov 23 16:30 0.15 18.94 1.08 14.38 3.60
24 Nov 23 16:10 0.14 19.87 1.05 14.31 3.63 24 Nov 23 16:31 0.14 19.07 1.10 14.35 3.60
24 Nov 23 16:11 0.15 19.94 1.02 14.32 3.64 24 Nov 23 16:32 0.13 19.08 1.05 14.38 3.60
24 Nov 23 16:12 0.15 19.90 1.04 14.31 3.63 24 Nov 23 16:33 0.14 19.04 1.03 14.38 3.61
24 Nov 23 16:13 0.14 19.92 1.10 14.31 3.64 24 Nov 23 16:34 0.13 19.08 1.08 14.36 3.61
Max 0.16 20.14 1.13 14.33 3.65 Max 0.16 20.05 1.14 14.40 3.64
Avg 0.14 19.93 1.08 14.31 3.63 Avg 0.14 19.63 1.07 14.34 3.62
Run No: 11 Time Base : 21 min Run No: 12 Time Base : 21 min
Date Time S02 NOx co 02 Co2 Date Time S02 NOx co 02 C0o2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
24 Nov 23 16:35 0.14 19.16 1.06 14.38 3.62 24 Nov 23 16:56 0.15 19.07 1.10 14.37 3.62
24 Nov 23 16:36 0.13 19.10 1.08 14.37 3.61 24 Nov 23 16:57 0.15 19.11 1.09 14.35 3.62
24 Nov 23 16:37 0.12 19.04 1.07 14.38 3.61 24 Nov 23 16:58 0.16 19.10 1.08 14.36 3.62
24 Nov 23 16:38 0.13 19.11 1.06 14.37 3.61 24 Nov 23 16:59 0.15 19.07 1.14 14.35 3.62
24 Nov 23 16:39 0.15 19.16 1.09 14.37 3.62 24 Nov 23 17:00 0.15 19.07 1.12 14.36 3.62
24 Nov 23 16:40 0.15 19.22 1.13 14.37 3.61 24 Nov 23 17:01 0.17 19.06 1.14 14.34 3.62
24 Nov 23 16:41 0.15 19.42 1.14 14.32 3.62 24 Nov 23 17:02 0.14 19.07 1.13 14.33 3.63
24 Nov 23 16:42 0.14 19.67 1.16 14.32 3.63 24 Nov 23 17:03 0.15 19.09 1.1 14.34 3.61
24 Nov 23 16:43 0.15 19.91 1.10 14.30 3.63 24 Nov 23 17:04 0.14 19.08 1.12 14.36 3.61
24 Nov 23 16:44 0.13 20.09 1.15 14.33 3.64 24 Nov 23 17:05 0.14 19.12 1.15 14.33 3.63
24 Nov 23 16:45 0.15 19.91 1.10 14.36 3.63 24 Nov 23 17:06 0.14 19.15 1.08 14.34 3.63
24 Nov 23 16:46 0.15 19.46 1.10 14.36 3.62 24 Nov 23 17:07 0.15 19.11 1.08 14.34 3.62
24 Nov 23 16:47 0.15 19.32 1.09 14.37 3.62 24 Nov 23 17:08 0.15 19.04 1.09 14.34 3.62
24 Nov 23 16:48 0.14 19.25 1.09 14.36 3.61 24 Nov 23 17:09 0.15 19.09 1.1 14.34 3.62
24 Nov 23 16:49 0.14 19.13 1.07 14.37 3.61 24 Nov 23 17:10 0.13 19.10 1.13 14.32 3.61
24 Nov 23 16:50 0.14 19.05 1.09 14.38 3.61 24 Nov 23 17:11 0.16 19.07 1.14 14.35 3.61
24 Nov 23 16:51 0.14 19.04 1.08 14.35 3.62 24 Nov 23 17:12 0.15 19.03 1.19 14.34 3.62
24 Nov 23 16:52 0.14 19.04 1.10 14.35 3.62 24 Nov 23 17:13 0.15 18.99 1.17 14.36 3.62
24 Nov 23 16:53 0.14 19.04 1.10 14.36 3.61 24 Nov 23 17:14 0.15 18.99 1.16 14.33 3.62
24 Nov 23 16:54 0.15 19.00 1.07 14.35 3.61 24 Nov 23 17:15 0.14 18.96 1.15 14.33 3.62
24 Nov 23 16:55 0.15 19.04 1.12 14.37 3.62 24 Nov 23 17:16 0.17 18.93 1.15 14.35 3.61
Max 0.15 20.09 1.16 14.38 3.64 Max 0.17 19.15 1.19 14.37 3.63
Avg 0.14 19.29 1.10 14.36 3.62 Avg 0.15 19.06 1.13 14.34 3.62




- ' : Alrgas Specialty Gases
Airgas o

. 6141 Easton Road
an Alr Liquide company _ Plumsteadville, PA 18549

Afrgas.com

' CERTIFICATE OF ANALYSIS -
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE

(THAILAND) LTD
Part Number: EQ4NI99E3IHADOO2 Reference Number; 160-402340013-1
Cylinder Number: (GND027212 Cylinder Volume: 2472 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12022 Valve QOuflet: 660
Gas Code: CO,NO NOX,S02,BALN Certification Date:  Feb 11, 2022

" Expiration Date: Feb 11, 2030

Cortification parformed in accomdance with “EPA Tracesbillty Protocol for Assay and Certification of Gassous Calibratian Standards {May 2012)" document EPA
8D0/R-12/531, using the assay pracadures listed. Analytical Methadology does not raquire corection for analytical interferance. This cylinder has a {otal analyllcs
uncertainty as stated below with a confidence level of 35%. There are no significant impuriiies which affect the use of this calibration mixture. All concentrations are
molefmole basis unless ciherwise noted.

Do Net Use This Cylinder below 100 psia. |.e. 0.7 magapascals.
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Methotl Uncertainty Datas
NOX 80.00 PPM ' 79.77 PPM ’ G1 +f- 1.0% NIST Traceable 02/04/2022, 02111/
CARBON MONOXIDE §0.00 PPM 79.90 PPM G1 +f- 0,6% NIST Traceable 02/04/2022
NITRIC OXIDE 80,00 PPM 79.77 FPM 1 +-1.0% NIST Traceable DRi04/2022, 02114
SULFUR DIOXIDE 80.00 PPM 79.08 PPM 31 +/- 0.9% NIST Traceable 02/04/2022, 0211}
NITROGEN Balance

CALIBRATION STANDARDS ]
Type LotID Cylinder No Concentration : Uncattainty Expiration Da'

NTRM 09010212 KALDD4TTY 98,48 PPM CARBON MONCGXIDE/NITROGEN +-0.5% Oct 16, 2024
NTRM 200610-15 CC733106 88.61 PPM NITRIC OXIDE/NITROGEN +-0.9%

Qct 06, 2026
NTRM 200610-04 CC708044 98,81 PPM NITRIC OXIDEMNITROGEN +-0.9% Oct G6, 2026
GMIS 124206889139 CCaz23707 4.087 PPM NITROGEN DIOXIDENITROGEN +-2.0% Sep 03, 2024
11010419 KALD4813 99,6 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jul 28, 2023
ANALYTICAL EQUIPMENT
Instrumant/Make/Model - Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO . FTIR Feb 03, 2022
Nicclet iS50 FTIR AUP2010245 NO ' FTIR Feb 10, 2022
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 27, 2022
Nicolet 1550 FTIR AUP2010245 S02 FTIR" Jan 20, 2022

Trlad Data Available Upon Request

NOTES :Gross Weight; 48.5 Kg
Net Weight: 8.1 Kg




- Airgas Specialty Gases
Airgas USA, LLC
, 6141 Easton Road

Bldg=z
Al id
an Alr Liquide company Plumsteadville, PA 18649
Alcgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EC4NIQYE3HAQDEE Reference Number. 160-402138464-1
Cylinder Number: ND11215 Cylinder Volume: 2472 CF
Laboratery: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12021 Vaive Qutlet: 660

Gas Code: CO,NONOX,502,BALN Cerification Date:  Jul 15, 2021

Einration Date: Jul 15i 2029

Certification performed in accordance with “EPA, Traceabllity Protocot for Assay and Gedification of Gaseous Calibration Standards (May 2012)" document EPA
BOO/R-12/531, using the assay procedurss listad. Analytical Methodology does not require correction for analylical interference. This cylinder has a total analytical
uncertainty as sialed below with & confidence |avel of 95%. Thare dre no significant impurities which affect the use of this callbration mixturs. Al concentratians are on &
molefmo'e basis unless otherwise noted.

Dig Mot Use This Cyllnder below 100 ps_ﬁII ie. 0.7 magaﬁasmls.

.+ ANALYTICAL RESULTS

Companent Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty . Dates

NOX 55.00 PPM 56.16 PPM G1 +/- 1.4% NIST Traceable 07/08/2021, 071 572021
CARBON MONOXIDE 55.00 PFM 54.22 PPM Gi +- 0.5% NIST Traceable 07/08/2021

NITRIC OXIDE §5.00 PPM 56.16 PPM G1 +- 1.0% NIST Traceable 07/08/2021, 07/15/2021
SULFUR DICXIDE 55.00 PPM §5.55 PPM G +-1.1% NIST Traceable 07/08/2021, 07M52021
NITROGEN Balanca

CALIBRATION STANDARDS
Type Lot ID Cylinder No Cancentration Uncertainty Expiration Date
NTRM 11010130 KALDO4536 97.31 PPM CARBON MONOXIDE/MITROGEN +- 0.4% COct 04, 2022
PRM 12366 DB85025 9,91 PPM AIR/NITROGEN DIOXIDE 20% Feb 20, 2020
NTRM 200610-50 CC733426 98,61 PPM NITRIC OXIDEMITROGEN +f- 0.8% Oct 08, 2026
GMIS 124206889 CC323707 4.028 FPM MTROGEN DIOXIDEMNITROGEN 2.1% Aug 15, 2021
NTRM 18010224 KALOO3B38 9768 PPM SULFUR DICXIDE/NITROGEN +- 0.8% Dec 23, 2021
The SRM, PRM or RGM noted above is only in raference o the GMIS used in the assay”iﬁd net part of the analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO FTIR . Jun 24, 2021
Nicolet iS50 FTIR AUR2010245 NO FTIR Jul 01, 2021
Nicolel iS50 FTIR AUP2010245 NO2 FTIR Jun 30, 2021
Nicolet iS50 FTIR AUP2010245 502 FTIR Jul 08, 2021

Triad Data Available Upon Request

NOTES:
Gross Weight: 47 8 Kg
Net Weight: 7.8 Kg

[ S I R
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Airgas Specialty Gases
Alrgas e

6111 Easton Road
an Alr Uqulde company Plumsteadville, PA 18940
Ajrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: AlIR LIQUIDE
{THAILAND) LTD
Part Number: E02NI92E3HAQ000 Reference Number: 160-402340008-1
Cylinder Number: GN0027038 Cylinder Volume: 2484ACF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valve Outlet: 590
Gas Code: 02,BALN Cenrtification Date:  Feb 10, 2022

Expiration Date: Feb 10, 2030

Corlification performed in acsordance with "EPA Traceabilily Pratocol for Assay and Cerlificetion of Gasecus Callbration Standards {May 2012} dogument EPA
B0Q/R-~12/531, using the assay procedures listed. Analylical Methodology does not raquire correction for analytical Interferenca. This cylinder has a total analytical
uncertainty a5 slated dalow with 2 confidence level o+ 85%. There are no significant impurities which-affect the use of this calibration mixture. All concantrations are on a

' mote/mole basis unless otharwlse noted.

Do Not Use This Cyiinder below 100 Eﬁ |8, 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual ' Protocol Totai Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGENM 8.000 % 7879 % G1 +{- 0.5% NIST Traceable 021102022
NITROGEN Balance

CALIBRATION STANDARDS

Lot ID Cylinder No Congentration _ Uncertainty Expiration Date
10010635 KO22176 9.967 % OXYGEN/NITROGEN +-0.3% Apr 19,2022
ANALYTICAL EQUIPMENT
Instrument/Make/Nodel Analytical Principle Last Multipoint Calibration
l SIEMENS OXYMAT 6 - N1-W5-851 - 02 PARAMAGNETIC Jan 27, 2022

Triad Data Available Upon Requast

NOTES:Gross Weight: 48.3 Kg
Net Weight: 8.1 Kg

Approved for Release Page 1 of 160-402340009-1



- Airgas Specialty Gases
Airgas R

s 6141 Easton Road
an Alr Liguide company Plumsteadville, PA 18049

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL _STANDARI)

Customer: AlIR LIQUIDE

(THAILAND) LTD
Part Number: E02ZNIS4E3HAQ0O Referance Number: 160-402340010-1
Cylinder Mumber: GN0027207 Cylinder Volums: 249.8 CF
Laboratory: 124 - Plumsteadviie - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valve Qutlet: 590
Gas Code: 02 BALN Certification Date:  Fsb 02, 2022

Expiration Date: Feh 02, 2030

Cartification parformed in aceordance with “EFA Traceabilily Pratocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
6DO/R-12/531, using the assay procedurss listed. Analytical Methodslogy does not require carrsction for analytical Intarference. This cylinder has a total analytical
uncertainty as siated below with a confidence level of.85%, Thers are no significant impurities which affact ihe use uf this callbsation midure. Al concentrations are on a

' mole/mole basls unless otherwise noled.
Do Not Use This Cylindar balow 100 psli. 1.6, 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
QXY{SEN 16.00 % 16.02 % G1 +f- 0.4% NIST Traczable 02/02f2022

NITROGEN Balance

CALIBRATION STANDARDS

Lot ID Cylinder No Concentration Uncertainty Expiration Date
08010230 KG05228 23,20 % OXYCENMNITROGEN - 0.4% Jun 01, 2022
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
l SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Jan 27, 2022

Triad Data Available Upon Raguest

NOTES:Gross Weight: 48.8 Kg
Net Weight: 8.2 Kg

Approved for Release Page 1 of 160-402340010-

4



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : TW.&6.U UK Temperature ( °C) : 32
Calibrate Date : 20-Nov-23 High Volume ID : BKK_FS0358
CalibrationSheet No.: C-201123-BKK FS0358 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N : 5193
Calibrator Model : TE-5028A Calibrator Slope : 1.66209
Calibrator S/N: 2585 Calibrator Intercept : -0.01241
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 3.2 1.0748 40 Slope : 359339

2 4.2 1.2296 46 Intercept : 1.4280

3 5.2 1.3668 50 Correlation Coefficient : 0.9991

4 6.4 1.5149 56

5 7.4 1.6280 60

1 (CFM)
65.4
y =35.934x + 1.428
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
(5 d FeT
Calibrated by Approved by :
( Mr. Thananat Anake ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : TsazauAvase Temperature ( °C) : 32
Calibrate Date : 20-Nov-23 High Volume ID : BKK_FS0366
CalibrationSheet No.: C-201123-BKK FS0366 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N : 4156
Calibrator Model : TE-5028A Calibrator Slope : 1.66209
Calibrator S/N: 2585 Calibrator Intercept : -0.01241
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 3.2 1.0748 40 Slope : 33.8241

2 4.2 1.2296 46 Intercept : 4.0119

3 5.2 1.3668 50 Correlation Coefficient : 0.9976

4 6.4 1.5149 56

5 7.8 1.6711 60

1 (CFM)
65.4
y = 33.824x +4,0119
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
<2 e
d - Cr"" —
Calibrated by Approved by :
( Mr. Thananat Anake ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : Y7 3 siruatnuau Temperature ( °C) : 32
Calibrate Date : 20-Nov-23 High Volume ID : BKK_FS0359
CalibrationSheet No.: C-201123-BKK FS0359 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N : 5194
Calibrator Model : TE-5028A Calibrator Slope : 1.66209
Calibrator S/N: 2585 Calibrator Intercept : -0.01241
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)
1 3.4 1.1075 40 Slope : 39.8475
2 44 1.2582 46 Intercept : -4.2192
3 5.2 1.3668 50 Correlation Coefficient : 0.9997
4 6.4 1.5149 56
5 7.2 1.6061 60
1 (CFM)
65.4
y =39.848x -4.2192
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
<2 e
d - Cr"" —
Calibrated by Approved by :
( Mr. Thananat Anake ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : YT 2 suatnuvi Temperature ( °C) : 32
Calibrate Date : 20-Nov-23 High Volume ID : BKK_FS1375
CalibrationSheet No.: C-201123-BKK FS1375 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0625 High Volume S/N : 6256
Calibrator Model : TE-5028A Calibrator Slope : 1.66209
Calibrator S/N: 2585 Calibrator Intercept : -0.01241
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 3.4 1.1075 40 Slope : 38.4797

2 44 1.2582 46 Intercept : -2.7121

3 54 1.3926 50 Correlation Coefficient : 0.9979

4 6.4 1.5149 56

5 7.4 1.6280 60

1 (CFM)
65.4
y =38.48x-2.7121
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
<2 e
d - Cr"" —
Calibrated by Approved by :
( Mr. Thananat Anake ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23



Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

SARTORILS

Tel; +66 2643 8361-6 , e-mail: service.thailand@sartorius.com "3@&‘
L]
NSC-TISI-TIS 17025 ‘ 9'37 {()}( jP
CAUBRATION 0426 REVIEW BY ...&%0 .
. = | APPROVED BY ‘K‘LA’L
of Calibration N
MNEXT CAL. DATE ... ... &'-P .......
Model Number:  XP105DU Certificate No. : Z3BCIO07T”
Description : Semi-micro Balance Issued Date:  Monday, February 13, 2023
Serial Number: 1123091884 Reference No. : 203245
iD No. BKK_EN0004
Manufacturer : Mettler Toledo Page No. : 103

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

104 Phatthanakan 40,Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250.

Calibrated Place : Balance Room.

Mr. Chonchai inthana
Wednesday, February 08, 2023

Calibrated By :
Calibration Date :

Calibration
Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003)

Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 31/120 g Readability ; 0.0001 g Temperature : 21.0°C + 3.0°C
Humidity 65.0% RH + 50%RH

Reasons for catibration Pressure _ + _

(] New Instatiation (] Service / Repaired Re-catibration/ Maintenance Equipment Condition: Good Operate [ 1 Fair

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a leve! of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the tracsability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of

Sartorius Metrological Specifications.

Traceability:
Model Number Description Traceability Cetificate No. Due Date
YCS011-522-00 _ {Sartorius weight set 1mg - 1kg E2 s/in 37929119 SPC-RT C02212565 14-Sep-2023
MHB-3828D Humidity/Barometer/Temp Lutron MHB-3828D DKSH 19220444 5-Sep-2023
This certificate relate and apply this equipment only.
This certificate may not be reproduced other than in full except with . S
the prior written approval of the Verification Operation Division ( :n ~— T
Sartorius (Thailand) Co., Ltd. A
Mr.Chonchai Inthana(Technical Manager) M
SOP FM 33 03 Feburary 2022 P




Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 QA? I ? I g
Tel: «66 2643 8381-6 Fax: 466 2643-8367, L O lJ

of Calibration
Model Number: XP105DU Certificate No. : 23BCI0071
Description : Semi-micro Balance Issued Date :  Monday, February 13, 2023
Serial Number: 1123091884 Reference No. : 203245
ID No. BKK_EN00Q4
Manufacturer : Mettler Toledo Page No. : 20f3

Calibration Results : Without Adjustment

Repeatability : Eccentricity (Off-center loading error)
The reproducibliity is the ability of a weighing instrument to dispiay nesrly identical readouts | The off-cenler loading error is vielded by the difference between the
under constant test conditions when the sarne load within a measurement series is placed readout of the load, i.e. 1/3 or 1/4 of maximim capacily, placed in the
repeatediy on the welghing pan In the same manner. The standard deviation is used fo middle of the weighing pan and between each of four additional
express reproducibility quartitatively. measurement poinis [ positions defined according lo OIML R76),
Nominal Value : (Low Load) 2.00002 20.00002  |Nominal value : 20 g
2 g 2.00001 20.60001  ITolerance N/A g
N/A g 2.00002 20.00001 Difference
2.00002 20.00000 1 -
Nominal Value : (High Load) 2.00002 20.00000 2 | ~0.00002
20 g 2.00002 20.00001 3 -0.00004
Tolerance 2.00002 20.00000 3 2 4 0.00002
N/A g 2.00001 20.00000 176 5 0.00003
2.00001 20.00001 b} 3 1) -
Standard Deviation 0.000005 0.000007
Linearity
The linearity, also called linearily error. Describes the devialion of the characteristic curve of & weighing instrument from the linear slope.
Tolerance N/A g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) (@) @) (9) (@
0.1 0.10000 0.10000 0.00000 0.000022
0.5 0.50001 0.50000 -0.00001 0.000023
1 1.00000 1.00000 0,00000 0.000024
2 2.00002 2.00001 -0.00001 0.0000286
5 5.00002 5.00002 0.00000 0.000030
10 10.00002 10.00002 0.00000 0.000035
15 15.00004 15.00004 0.00000 0.000053
20 20.00000 20.00000 0.00000 0.000053
25 25.00002 25.00002 0.00000 0.000089
30 30.00002 30.00004 0.00002 0.000089

SOP FM 33 03 February 2022



Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 Fax: +66 2643-8367,

Model Number :

Description :

Serial Number :

ID No.

Manufacturer

SARTORILS

of Calibration
XS105DU Certificate No. : 23BCI0071
Semi-micro Balance Issued Date:  Monday, February 13, 2023
1123081884 Reference No. : 203245
BKK_EN0004 ‘
: Mettler Toledo Page No. : 30f3

Calibration Results : Without Adjustment

Repeatability

The reproducibility

is the abifity of a weighing instrument fo display nearly identical readouts

Eccentricity (Off-center loading error)

The ofi-center loading error is yielded by the difference between the

under consfant lest conditions when the same load within a measurement series is placed  |readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
repeatediy on the weighing pan in the same manner. The standard deviation is used lo middie of the weighing pan and between each of four additional
exprass reproducibility quantitatively. measurement paints ( positions defined accarding fo O/ML R76).
Nominal Value : (Low Load) 100.0000 Nominal value : g
g 100.0000  |Tolerance N/A g
Tolerance 100.0000
N/A g 100.0000 Difference
100.0000 1
Nominal Value : (High Load) 100.0000 2 -
100 g 100.0000 3 -
Tolerance 99.9999 3 s 4 -
N/A g 100.0000 (T 5 -
100.0000 F] 3 6 _
Standard Deviation 0.00003
Linearity
The iinearity, also called linearity error. Describes the deviation of the characteristic curve of a weighing instrument from the linear slope.
Tolerance N/A g
| Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) (@) (@) (@) (9)
50 50.0000 50.0000 0.0000 0.00012
55 55.0000 55.0000 0.0000 0.00015
60 60.0000 60.0000 0.0000 0.00015
65 65.0001 65.0001 0.0000 0.00015%
70 70.0000 70.0000 0.0000 0.00015
80 80.0000 80.0000 0.0000 0.00017
90 50,0001 90.0001 ¢.0000 0.00018
100 100.,0000 100.0000 0.0000 0.00018
110 110.0000 110.0000 £.0000 0.00026
120 120.0000 120.0000 0.0000 0.00026
End of Report.
SOP FM 33 03 February 2022




High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : TW.&R.1UKIN Temperature ( °C) : 32
Calibrate Date : 20-Nov-23 High Volume ID : BKK_FS1060
CalibrationSheet No.: C-201123-BKK_FS1060 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 5503
Calibrator Model : TE-5028A Calibrator Slope : 1.04104
Calibrator S/N: 2585 Calibrator Intercept: -0.00779
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 22 0.912 32 Slope : 28.8611

z 3.0 1.063 36 Intercept : 5.7793

3 36 1164 40 Correlation Coefficient : 0.9974

4 4.6 1.315 44

5 5.8 1.475 48

1 (CFM)
65.4
1 y =28.861x +5.7793
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0
Qa (m3/min)
(7 d i
Calibrated by Approved by :

( Mr. Thananat Anake )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : Ts9FauLdiase Temperature ( °C) : 32
Calibrate Date : 20-Nov-23 High Volume ID : BKK_FS0381
CalibrationSheet No.: C-201123-BKK_FS0381 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 4161
Calibrator Model : TE-5028A Calibrator Slope : 1.04104
Calibrator S/N: 2585 Calibrator Intercept: -0.00779
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 24 0.952 32 Slope : 29.6346

z 28 1.027 36 Intercept: 4.6484

3 38 1196 40 Correlation Coefficient : 0.9942

4 4.6 1.315 44

5 5.8 1.475 48

1 (CFM)
65.4
y =29.635x + 4.6484
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0
Qa (m3/min)
(7 d i
Calibrated by Approved by :

( Mr. Thananat Anake )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : VY7 3 siuatinuay Temperature ( °C) : 32
Calibrate Date : 20-Nov-23 High Volume ID : BKK_FS1378
CalibrationSheet No.: C-201123-BKK_FS1378 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 6263
Calibrator Model : TE-5028A Calibrator Slope : 1.04104
Calibrator S/N: 2585 Calibrator Intercept: -0.00779
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.2 0912 32 Slope : 30.6022

z 3.0 1.063 36 Intercept: 4.0470

3 36 1164 40 Correlation Coefficient : 0.9969

4 4.4 1.286 44

5 5.6 1.450 48

1 (CFM)
65.4
y =30.602x + 4.047
0.0 T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0
Qa (m3/min)
(7 d i
Calibrated by Approved by :

( Mr. Thananat Anake )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : W7 2 suatnumnin Temperature ( °C) : 32
Calibrate Date : 20-Nov-23 High Volume ID : BKK_FS1377
CalibrationSheet No.: C-201123-BKK_FS1377 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 6262
Calibrator Model : TE-5028A Calibrator Slope : 1.04104
Calibrator S/N: 2585 Calibrator Intercept: -0.00779
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.2 0.912 32 Slope : 28.1665

z 28 1.027 36 Intercept : 6.8045

3 36 1164 40 Correlation Coefficient : 0.9981

4 4.6 1.315 44

5 5.8 1.475 48

1 (CFM)
65.4
y =28.167x + 6.8045
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0
Qa (m3/min)
(5 d P
Calibrated by Approved by :

( Mr. Thananat Anake )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23



ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. PPGM9HKH Equipment ID BKK_FS1070
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20 100.80 0.80 0.80
2 200.00 201.30 1.30 0.65 201.50 1.50 0.75
3 300.00 298.30 -1.70 -0.57 302.40 2.40 0.80
4 400.00 396.90 -3.10 -0.78 398.50 -1.50 -0.38
AVERAGE (%) -0.36 0.41

400

300

200

100

100

200

300

Ideal —e— Actual NO

—— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

—=ws 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. X9RAXHOD Equipment ID BKK_FS0803
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20 100.50 0.50 0.50
2 200.00 201.50 1.50 0.75 201.20 1.20 0.60
3 300.00 298.40 -1.60 -0.53 302.30 2.30 0.77
4 400.00 396.90 -3.10 -0.78 398.50 -1.50 -0.38
AVERAGE (%) -0.33 0.32

400

300

200

100

100

200

300

Ideal —e— Actual NO

—— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

—=ws 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Equipment Name NOx Analyzer
Manufacturer Teledyne API Model T200
Serial No. 6305 Equipment ID BKK_FS1098
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.40 -0.60 -0.60 101.20 1.20 1.20
2 200.00 198.40 -1.60 -0.80 201.40 1.40 0.70
3 300.00 298.50 -1.50 -0.50 301.30 1.30 0.43
4 400.00 398.50 -1.50 -0.38 402.20 2.20 0.55
AVERAGE (%) -0.43 0.60
400

300

200

100

0 T T T T T T
0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Calibrated By

Approved By

( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. ROAOGWJC Equipment ID BKK_FS0794
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.40 -0.60 -0.60 100.20 0.20 0.20
2 200.00 198.20 -1.80 -0.90 198.60 -1.40 -0.70
3 300.00 297.50 -2.50 -0.83 298.70 -1.30 -0.43
4 400.00 396.70 -3.30 -0.83 399.10 -0.90 -0.22
AVERAGE (%) -0.61 -0.21
400

300

200

100

0 100 200 300 400
Ideal —e—ActualNO —®— Actual NOx
Calibrated By Approved By
( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3)

FORM NO.: F 06-056 REVISION NO.: -

Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-23 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 70Y1R8RO Equipment ID BKK_FS1069
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.30 -0.70 -0.70
2 200.00 198.20 -1.80 -0.90
3 300.00 298.70 -1.30 -0.43
4 400.00 397.70 -2.30 -0.58
AVERAGE (%) -0.50
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400

Calibrated By

( Mr.Jirawut Sakarn)
Field Environmental Scientist (3)

Approved By

—=wsi 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-23 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 2SSLA6GO Equipment ID BKK_FS0802
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 101.00 1.00 1.00
2 200.00 199.50 -0.50 -0.25
3 300.00 298.30 -1.70 -0.57
4 400.00 398.00 -2.00 -0.50
AVERAGE (%) -0.04
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Ideal —o— Autual

400

Calibrated By

Approved By

( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-23 Equipment Name SO2 Analyzer
Manufacturer Teledyne API Model T100
Serial No. 5345 Equipment ID BKK_FS1097
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40
2 200.00 198.80 -1.20 -0.60
3 300.00 298.40 -1.60 -0.53
4 400.00 397.80 -2.20 -0.55
AVERAGE (%) -0.60
400 /
300 /
200 /
100
0 T T T

100
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Ideal

—o— Autual

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

—=wsi 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-23 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 2BGDABSF Equipment ID BKK_FS0793
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.70 -1.30 -0.65
3 300.00 297.30 -2.70 -0.90
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.55
400 o
y A /
200 /

0 100

200

300

Ideal

—o— Autual

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

—=wsi 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




liranatee Associates Co, Ltd
6371415, 67/35 16

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyar,

Banghkok 10600 { Thailand)
Tel +GEORGRDE]Z
Mobile: +HEEHIFGY45 3

[-mail: jnac-cahibration@pranatee.com

Web site: www jiranatee.com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

NAC

Accredited calibration laboratary
y L ISO/EC 17025:2017
NSC-TISI-T15 17025
CALIBRATION 0367

Air speed measurement laboratory
Calibration services department,

Certificate Number

CL-005-65

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor

: Novalynx

: Sensor: WS-02F
Data logger: 110-WS-250L-D

: Sensor: WSD-015
Data logger: AS307

1 BKK_FS1212

 New item

: ALS laboratory group (Thailand) co., Itd.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand.

: 09 Nov 2022
;18 Nov 2022
;123 Nov 2022

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

:23.043.0 C
:55.0+15.0 $RH
:1010+10 hPa

: Eiffel-type wind tunnel of liranatee Associates Co., Ltd.

- Wind tunnel cross-section area’ 900 cm’
Win direction frontal area’ 129 cm’
Diameter of mounting pipe’ ! mm
Blockage ratio of test object” 0.143 (-

: 24 hours at ambient conditions.

Calibration procedure:

The wind direction sensor was colibrated against
Standard  Rotary Encoder  model:  AX4009TS5-
DMO4-P3-5 U0 in un close test-section of Eiffel
type wind tunnel with 900 em’ cross test section
areq. The WI-CL 008 based on IEC 61400-12 1,
Wind energy generation systems — Port 121
Power performance measurements of electricity
producing wind turbines, March 2017 was used os
a calibration guideline.

Traceability:

This certificate provides o traceability of The
measurement to recognized the national
standards, ond to realization of the internationol
system of units (S1) through the NIMT (National
Meiralogy Institute of Thailand] via Certificate
nuimber: DA-0043 22

Uncertainty of Measurement:

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

dota - Guide to the expression of uncertainty in
measurement’

: The average values during measurement are (23.4)'C, [47.7) %RH and (1012.3) hPa.

TABULATION OF RESULTS:
The table on next page give the measured values.

Approved signatory: ..

Calibrated by:
1 Mr. Sorawit Thachalad
[] Miss Jittraporn Lertsomphol

Mr, Parinya Booncharoen
Calibration Department Manager

NAC

Remark: JIRANATE ASSOCIATES CO,, LTD.

! Nozzle cross-section area of the wind tunnel

? Projected cross-section area of the tested object include mounting pipe

* Diameter of mounting pipe
I
Ratio " to

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certificate Number

CL-005-85

Page 2 of 2 Pages

MEASUREMENT RESULTS

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement way carried oul al 45"
intervals in clockwise and counterclockwise direclions after offset adjustment has been made. The [low speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncerlainties are reported in the table below.

Air speed D’y D uue Error U (k=2)
m/s Degree (°) Degree (?) Degree (%) Degree (°)
0.001 0 0 0.58
45.001 42 -3 0.58
90.000 90 0 0.68
S 135.000 135 0 0.58
180.000 181 1 0.68
225.000 226 1 0.68
270.001 270 0 0.68
315.000 315 0 0.68

Remark:
" calibration results anly count for the tested circumstances and environmental conditions during which calibration took place

" Direction of standard

' Direction of Unit Under Calibration

***End of Certificate of Calibration®**

NAC

[IRANATE ASSOCIATES CO,,LTD.




NAC

JTRANALLLE ASSOCTAL

Jiranatee Associates CoLid

G63/14-15, 67/35-36

Petchkasem 7,771, R, Walthapra, Bangkokya,
angkok 10600 (Thailand)

Tel- 16608GE0B12

Mobile: 166863999453

[-mail jnac-calibrabon@iranatee com

Web site: www. jiranatee.com

Page 1 ol 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
1D 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

Air speed measurement laboratory
Calibration services department.

Certificate Number

CL-005-65

CERTIFICATE OF CALIBRATION

: Cup anemometer

: Novalynx

: Sensor: W5-02F
Data logger: 110-WS-25DL-D

: Sensor: WSD-015
Data logger: A5907

: BKK_F$1212

i New item

. ALS laboratory group (Thailand) co., Itd.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand.

. 08 Nov 2022
: 18 Nav 2022
: 23 Nov 2022

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITIONS

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

:23.0£3.0 C
:550+15.0 %RH
: 1010+ 10 hPa

: Eiffel-type wind tunnel of liranatee Associates Co., Ltd.

: Wind tunnel cross-section area’ 200 em?
Win direction frontal area’ 100 em’
Diameter of mounting pipe’ - mm
Blockage ratio of test object'i 0.111 [-]

: 24 hours at ambient conditions.

Calibration procedure:

The cup anemometer was calibroted agoinst
Standard air velocity tronsducer model: 8455-12
and pitot tube with preciston differential pressure
meter model: DPM2500 in an close test-section of
Eiffel type wind tunnel with 500 em’ cross tesl
section areo, The Wi CL-007 based on 1EC 61400

12-1, Wind energy generation systems — Pari 12-
1: Power performonce measurements  of
electricity producing wind turbines, March 2017
was used as a calibration guideline.

Traceability:

This certificate provides o traceahility of The
measurement to recognized the national
standards, and to realization of the internatianal
system of units (SI) through the NIMT (Nationol
Metrology Institute of Thailand) via Certificate
number: MW-0052-21 and MW-0066-22

Uncertainty of Measurement:

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

data - Guide to the expression of uncertainty in
measurement”

: The average values during measurement are (23.9) "C, (48.8) %RH and (1010.7) hPa.

The table on next page give the measured values.

Calibrated by:
V1 Mr. Sorawit Thachalad
[ | Miss littraporn Lertsomphaol

Remark:
! Nozzle cross-section area of the wind tunnel

Approved signatory: ..........

NAC

JIRANATE ASSOCIATES CO,, LTD,

z Projected cross-section area of the tested object include mounting pipe

* biameter of mounting pipe
A 2 1
Ratio “to

CgowS

Mr. Parinya Boonchareen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



Certificate Number

CL-005-65

Page 2 of 2 Pages

MEASUREMENT RESULTS

The cup anemometer, Unit Under Calibration (UUC) was exercise al 10 my/s lor 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/fs
ta 5 m/s was calculated by a standard air velocity transducer and above 5 m/s to 30 m/s was calculated by a pitot the with precision differential pressure
meter which was installed 40 mim and 300 mm respectively away from wind tunnel nozzle, UUC was installed at center of the test section. The calibration was
carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s al calibration interval of 1 m/s. The results of calibration and associated
measurement uncertainties are reported in the table below,

Vg Temp. wind tunnel Temp. room Ve Error U (k=2)
(m/s) (°c) (°c) (m/s) {(m/s) (m/s)
0.969 24.00 2385 0.8 -0.2 0.20
2.033 2376 23.85 19 -0.2 0.17
3.061 2382 23.85 29 -0.2 0.19
4.174 23.90 23.85 4.0 0.2 0.20
508 23.82 23.85 5.0 -0.1 0.17
6.01 23.98 23.85 5.9 -0.1 0.20
7.07 23.80 23.85 6.9 0.2 0.22
8.18 23.98 23.85 8.0 -0.2 0.24
9.10 23.80 23.85 B9 -0.2 0.20
10.11 23.94 23.85 8.9 -0.2 0.20
11.16 23.60 23.85 11.1 -0.1 0.20
12.14 23.92 23.85 12.0 -0.2 0.22
13.22 23.62 23.85 13.0 -0.2 0.26
14.26 23.80 23.85 14.1 -0.2 0.25
15.25 23.70 23.85 15.1 -0.2 0.25
16.31 23.78 23.85 16.1 -0.2 0.26

Remark:

Calibrationresults only count for the tested circumstances and environmental conditions during which calibration took place
“Veloclty of standard

"Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set up of the cup anemometer calibration in the wind tunnel of Jiranatee Associates Co., Ltd. The cup anemometer shown may differ from the
calibrated one. Remark: The propaortion of the set- up is not true to scale due to imaging geometry.

***fnd of Certificate §f Calibration**

NAC

JIRANATE ASSOCIATES CO., LTD,




J 63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
Walthapra, Banghkokyai,Banghkobk 10600 Thailand.
Tel: (66) 02-8680812#13 Pax: (66) 02-8680860 www.jiranalee.com

CERTIFICATE OF CALIBRATION

Calibration No. : RH-06112022

Page | of | Pages

Measuremenl llem - Relalive humidity willh data logger
Manulaclurer - Novalynx

Model/Type c 110-wWs-26D1L-D

Serial Number  ABLOT

10 No. : Bk FPSIZ212

Cuslomer . ALS laboralory group (Thailand) Co., Ll

. 104 Phalthanakan 4. Phalthanakan Rd., Whwaeng Suan Luang, Khel Suan Luang, Bangkok
10250 Thailand.

environmenlal Condilion:

The measurement was carried oul in an ambient lemperalute of (25+3) C, and relalive fumidity of (6011 5.

Measuremenl Melhod:
Unit Under Calibration (UUC) was calibraled by comparison method wilth standard thermo  hygrometer in the humidily generalor

chamber to delermine the RITors.

Traceabilily:
[his instrument was calibraled using slandard equipment whose acouracy is lraceability Whrough Nalional Institute of Standards and
Technology lo the international system of units (S)) via MCS Calibralion. Inc. Cerlificale  number: 20314 101, Due date: Mar

14.2023.

Measurement Dale Nov 18, 2022

Issued Date : Nov 23, 2022

Measuremenl Resulls:

This equipment was connected wilh Indoor air qualily probe and Displayed (UR) on display. Model: HMP6O, Senal number:
U3a41224

Calibralion was performed in the range ol 20%RH to 80%RH

The resulls of calibralion are reported in table below.

Determined Standard pesding L_JUC Ronding Error Uncertainty
(%HRH) (%RH) (HoBH) (%RH) (M)
20 20.04 18.3 -1.2 0.52
50 50.28 48.3 -2.0 0.62
80 an.e 78.9 -1.4 0.52

D ws

Performed by Approved SIQnaLOTY: v e s e
[Z] Mr. Borawit Thachalad NA‘! M. Parinya Boonchatoen,
D Mizs Jitlraporn | erlsomphol JIRANATE ASSOCIATES CO., LTD. Calibration [)f.'.parlrnerut WManage!

[HIS CALIBRATION REPORT MAY NOT BE REFPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBRTAINED IN WRITING FROM [HE LABORATORY.



63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Pelchkasem Rd, 1 \
?if',/f—_\—:“‘\x:}
Wallhapra, Banghohyai, Bangkok 10600 Thailand. KNt

NAC

NS TS TS 17024
CALIBRATION 0367

Tel: (66) 02-8680812113 Fax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Equipment Name: Data Logger with Temperature
Sensor

Manufacturer: Novalynx

Model: 110-WS-25DL-D

Serial No.: AL907

ID No.: BKK_FS1212

Customer

Name: ALS laboratory group (Thailand) Co., Ltd.
Address: 104 Phalthanakan 40, Phatthanakan
Rd..Khwaeng Suan Luang, Khel Suan Luang, Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.bigital Temperature Indicator Model: DTI-1000-A MK
I1, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In House
calibration method as WI-CL-001 according lo
comparison method with standard digital lemperature
indicator and standard temperature probe. The
temperature scale use was based on [T5-90.

Cerlificale No.: CL-160-65
Page 1 of 2

Received date: 09 Nov 2022
Calibration date: 18 NovZ022
lssue date: 23 Nov 2022

Calibration Condition
Temperature: (2343) C
Relative Humidity: (55+£15)%

Traceability

lhe measurement resulls are traceable to the
international system of unils (Sl) through National
Institute of Metrology Thailand (NIMT) Certificale
number: TT-0034-22, Certificate number: ER-0092
22

"\

Ry

Calibrated by J

[v] Mr. Sorawil Thachalad
[ | Miss Jittraporn Lertsomphol

NAC

(0]
Approved SIgnatory: ...l i
Mr. Parinya Booncharoen
Calibration Department Manage!

JIRANATE ASSOCIATES CO., LTD,

THIS CORTIFCICATE MAY NOT B ROPROCCDUCED CXCCRT 1IN FULL UNLCSS PERMISSION FOH HEPRODUCTION HAS BEGN

ORTAINGD IN WHITING FROM THE LABOBRATOHY



B N 2
] 63/14-15.67/35-36, Soi Pelchkasem?7,7/1, Petchkasem Rd, i%@ __
el Vi
NAC Watthapra, Bangkokyai, Banghok 10600 Thailand. ”w,@.w“ v .
NSC T T &
: Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 wwwjiranalce.com ckineR Die

Certficate No.: CL-160-65

Page 2 of 2
Result of Calibration:- ¥ Without Adjustment L1 With Adjustment
Calibration Range: 20-40 'C
Function:
This equipment was connected with temperature sensor Model: HMP60 S/N: U3641224.
Dimension : Diameter 12 mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
(mm) ("C) ("C) ("C) (")
60 20.00 19.9 0.1 (.30
($10] 24.99 24.8 -0.2 0.30
60 30.00 29.7 0.3 0.30
60 35.01 34.6 -0.4 0.20
60 39.97 3956 -0.5 0.30

UUC*: Unil Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing, a level of

confidence of approximately 95%

4 End of Certificate %

NAC

JIRANATE ASSOCIATES CO.,LTD.




PRANATEE ASSOUIATES COLLITD

J
NAC

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

Watthapra, Bangkokyai, Bangkok 10600 Thailand. “,
TTel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

T,
SN,

-~

;l‘*--\.‘::_-—/_/’é

s

ot
"'lﬂ'

AR 4 o

NSC - TIS! - TIS 17025
CALIBRATION 0367

Equipment Name: Data Logger with Temperature
Sensor

Manufacturer: Novalynx

Model: 200-WS-25LB

Serial No.: A5262

ID No.: BKK_FS0909

Customer

Name: ALS laboratory group (Thailand) Co., Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Certificate No.: CL-200-65
Page 1 of 2

R T T TR

Received date: 02 Dec 2022
Calibration date: 10 Dec 2022
Issue date: 12 Dec 2022

Calibration Condition
Temperature: (23£3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SlI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0092-
22

1 Mr. Sorawit Thachalad

Calibrated by (
!
[J Miss Jittraporn Lertsomphol i

JLRANATE

A Ay

rpproved Signatory: ...............

Mr. Parinya Booncharoen

i Calibration Department Manager

BEEN OBTAINED IN WRITING FROM THE LABORATORY.

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PEBMISSION FOR REPRODUCTION HAS
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63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, m _
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NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand. '/,,,,ﬁk\,w "\
A NS Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com ol o
Certificate No.: CL-200-85
Page 2 of 2
Result of Calibration:- [ Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
This equipment was connected with temperature sensor Model: HMPB0 S/N: NO330785.
Dimension : Diameter 12 mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
(mm) ("0 ("C) (‘C (*C)
60 20.062 19.7 0.4 0.099
60 25.058 24.7 0.4 0.099
60 30.049 29.7 -0.3 0.099
60 35.041 34.7 -0.3 0.099
60 40.033 39,7 -0.3 0.099

UUC*: Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing a level of
confidence of approximately 95% j

% End of Certificate %
G E—
' j |
| o r
|5 ‘\'\} ,T E
- NAC |

{ JIRANATE ASSOCIATES CO,, LTD
- re - — : -y



63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
NAC Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

NMEANATEE ASSOCIATES COLLTDY

CERTIFICATE OF CALIBRATION

Calibration No. : RH-19122022
Page 1 of 1 Pages

Measurement Item : Relative humidity with data logger
Manufacturer : Novalynx

Maodel/Type : 200-ws-25LB

Serial Number : AB262

ID No. : BKK_FS0909

Customer : ALS laboratory group (Thailand) Co., Ltd.

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

Environmental Condition: _
The measurement was carried out in an ambient temperature of (25+3)°C, and relative humidity of (50+15)%.

Measurement Method:
Unit Under Calibration (UUC) was calibrated by comparison method with standard thermo hygrometer in the humidity gen-
erator chamber to determine the errors.

Traceability:

This instrument was calibrated using standard equipment whose accuracy is lraceability through National Institute of
Standards and Technology to the international system of units (SI) via MCS Calibration, Inc. Certificate number:
20314-101. Due date: Mar 14,2023.

Measurement Date : Dec 10, 2022
Issued Date : Dec 12, 2022

Measurement Results:

This equipment was connected with Indoor air quality probe and Displayed (UR) on display. Model: HMP60, Serial num-
ber: NO330786.

Calibration was performed in the range of 20%RH to 80%RH

The resulls of calibration are reported in table below.

Determined Standard (seading UUC @eading Error Uncertainty
(%RH) (%RH) (%RH) (%RH) +(%RH)
20 19.99 18.0 -2.0 0.56
50 50.26 47.8 -2.5 0.52
80 80.39 77.8 -2.6 0.62
Performed by Approved Signatory: ‘)M - rors
M Mr. Sorawit Thachalad ( H Mr. Parinya Booncharoen.
[ Miss Jittraporn Lertsomphol Calibration Department Manager

i~

URANALE o Llad 68 OC iD. )
<0, LID. }

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



NAC Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025
liranatee Associates Co.,Ltd, CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Ajr speed measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863599453
E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com CL-013-65

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:

MANUFACTURER : Novalynx The cup anemometer was cahbrated against

MODEL/TYPE - Sensor: WS-02F Standard air velocity transducer mpdef 8.5.1\55-12
Data logger: 200-WS-25LB and pitot tube with precision differential pressure

SERIAL NUMBER < SEREOR meter model: DPM2500 in an close testsection of

Eiffel-type wind tunnel with 9007em’, cross test

Data logger: A5262 section area. The WI-CL-007 based on IEC 61400-
ID NUMBER : BKK_FS0909 12-1, Wind energy generation. s_].'stems — Part 12-
CONDITION AS-RECEIVED : Used item 1: Power performance measurements of
CUSTOMER : ALS laboratory group (Thailand) co,, Itd. electricity producing wind turbines, March 2017

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, was used aso ,:m',wb,m,-g},_gu,-de;,'ng_
Khet Suan Luang, Bangkok 10250 Thailand. \ b ¥

_Mceabmty
Tl sl g
MEASUREMENT DATE : 09 Dec 2022 T > e ; .
standards, and to realization of the international
ISSUE DATE 212 Dec 2022 system of units (51} through the NIMT (National
Metrology Institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: & AUmber: MW-0052-21 and MW-0066-22
Ambient condition in the laboratory are as follow: v !
Temperature :23.0£3.0 g7 : p Uncertainty of Measurement:
Relative Humidity :55.0 +15.0 %RH PSS R The reported uncertainty of measurement is
Atmospheric Pressure 10104 10 hPa : % based on the standard uncertainty multiplied by a

coverage factor k=2, Which for a normal
4 distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. of approximately 95%. The standard uncertainty
Ul has been determined in accordance with the GUM
‘Evaluation of measurement
data - Guide to the expression of uncertainty in

CALIBRATION CONDITIONS : Wind tunnel cross-section area’ 900 cm’ ;
i ., S 3 measurement

Win direction frontal area” 100 cm

Diameter of mounting pipe’ - mm

Blockage ratio of test abject’ 0.111 1
Preconditioning f Zﬂ'hours at é’mbient conditions.
Measurement Condition : The average values during measurement are (24.4) °C, (47.7) %RH and (1012.7) hPa.
TABULATION OF RESULTS: ; §
The table on next page give the measured values. e i

| S/ S

| s

Apprmred ST i s et
Mr. Parinya Booncharoen

Calibration Department Manager

Calibrated by: A
& Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

ss-gection area of the wind tunnel
Prcuec{ed cross-section area of the tested object include mounting pipe
Diametéi' of mounting pipe
* Ratio “to *

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certificate Number

CL-0013-65

Page 2 of 2 Pages

MEASUREMENT RESULTS

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer and above 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nozzle, UUC was installed at center of the test section. The calibration was
carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s. The results of calibration and associated
measurement uncertainties are reported in the table below.

Vid Temp. wind tunnel Temp. room Viue Error u ﬂ::z)
(m/s) (°c) (°c) (m/s) (m/s) ~(m/s)
0.985 24.34 24.40 0.7 -0.3 Y 015,
2.059 24.56 24.40 1.8 -0.3 016
3.080 24.38 24.40 2.9 0.2 f0.21
4.214 24.60 24.40 3.9 -0.3 0.19
5.04 24.16 24.40 4.8 0.2 ) 0.17
6.03 24.50 24.40 5.9 S 0.19
7.08 24.10 24.40 6.9 & 92 W 0.18
8.19 24.44 24.40 8.0 - 0.2 0.19
9.11 24.10 24.40 9.0 0.1 0.22
1011 24.33 24.40 9.8 =03 0.20
11.16 24.10 24.40 10.8 . 0.3 0.20
12.17 24.24 24.40 s R 0.3 0.20
13.22 24.10 24.40 129 { 0.3 0.23
14.29 24.16 24.40 13.8 : 0.5 0.24
15.26 24,10 24.40 149 ; 0.4 0.25

16.32 24.10 24.40 159 -0.4 0.29

Remark:

* Calibration results enly count for the tested circumstances and environmental conditions during whichicalibration took place
“Velacity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the cup anemometer calibration in the wmd tunnel of lirar Qtee ‘Associates,Co., Ltd. The cup anemameter shown may differ from the
celibrated one. Remark: The proportion of the set- up is not true to scale due toimi gmg geometry. |




NAC Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025
liranatee Associates Co,,Ltd CALIBRATION 0367
63/14-15, 67/35-26
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600 (Thailand} Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CL-013-65

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Wind Direction Sensor Calibration procedure:
MANUFACTURER : Novalynx The wind direction sensor was ca.'lbruted against
MODEL/TYPE . Sensor: WS-02F Standard Rotary Encoder madel:, AX4009TS-
Data logger: 200-WS-25LB DMO04-P3-5-U0 in an close test-ser:ﬁon of [Eiffel-
SERIAL NUMBER ———— type wind tunnel with 9{}0 em’ t:rq;s test section
Data logger: A5262 area. The WI-CL-008 based on IEC:61400-12-1,
g Wind energy generation systems.— Part 12-1:
ID NUMBER + BKK_FS0909 Power performance measurements of electricity
CONDITION AS-RECEIVED + Used item producing wind turbines, March 2017 was used as
CUSTOMER : ALS laboratory group (Thailand) co., ltd. a calibration guideline.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, A,
Khet Suan Luang, Bangkok 10250 Thailand. Traceability:
‘This certificate provides a traceability of The
RECEIVED DATE 102 Dec 2022 measurement to recognized the national
MEASUREMENT DATE 112 Dec 2022 standards, and to realization of the international
ISSUE DATE - 12 Dec 2022 y system of units (S1) through the NIMT (National
{ Metmlogy Institute of Thalland) via Certificate
ENVIRONMENTAL CONDITIONS: : "”mbf” fasas
Ambient condition in the laboratory are as follow: i ' v !
Ternpsbire R i T::j;ﬁft?doinﬁ::::fnr:yn;;ﬁeasurement is
Relative Humidity :55.0%15.0 %RH Busod o the sandard rtaint ftinlied b
: ased on the standard uncertainty multiplied by a
Atmospheric Pressure : 1010+ 10 hPa coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
: . of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. has been determined in accordance with the GUM
i ; ; ‘Evaluation of measurement
data - Guide to the expression of uncertainty in
CALIBRATION CONDITION : Wind tunnel cross-section area’ 900 cm’ measurement’
Win direction frontal areaz”' 129 em’
Diameter of mounting pipe’ - mm
Bluckage ratio of test object‘ 0143 [
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are (24.0)°C, (49.5) %RH and {1009.8) hPa.
TABULATION OF RESULTS:

The table on next page give the measured valies,

Calibrated by: i, w ) Approved Signatory: ... m

] Mr. Sorawit Thachalad " ‘ Mr. Parinya Booncharoen
[ Miss Jittraporn. Lertsomphol N A‘E’ Calibration Department Manager

JIRANATE ASSOCIATES CO,,LTD.

-

1 El\iltlﬂn area of the wind tunnel

J cted cross-section area of the tested object include mounting pipe
Dlameﬁr cf maounting pipe

Ratlo to

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certificate Number

CL-013-65

Page 2 of 2 Pages

MEASUREMENT RESULTS

The wind direction sensor was calibrated against standard rotary encoder by comparison methed. During calibration, the measurement was carried out at 45°
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis, The results of calibration and associated measurement uncertainties are reported in the table below.

i
Air speed D yq D' e Error *
m/s Degree (%) Degree (°) Dagree (%)
0.001 0 0
45.000 42
90.000 88
5.02 135.000 133
180.000 181
225.001 226
270.000 275
315.000 320

Remark: £
w P
* Calibration results only count for the tested circumstances and environmental conditions during which calibration m&p}m—’
o

* Direction of standard

" Direction of Unit Under Calibration

Calibration™®**
e

| 5[;"

RANATE A SSOCIATES CO.,LTD.
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NAC Accredited colibration laboratory

TIRANA L ASSOCIATTIS OO LD ISO/IEC 17025:2017 AVED
NSC-TISI-TIS 17025 S5
liranatee Associates Co. Ltd CALIBRATION 0367 I# /ﬁ /ﬁ
63/14-15, 67/3536 T CAL DATE lf
Petchkasem /,7/1, fd. Watthapra, Bangkokyal, Alr speed measurement laboratory : B g
Bangkak 10600 (Thailand) Calibration services department.
Tel: +HEOBGBOR12 Certificate Number

Motnle: +HBEHIIFA53
E-mail; nac-calibration@jiranatee.com
Wels site: wwnw. jiranatee com CL-001-65

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Wind Direction Sensor Calibration procedure:

MANUFACTURER : Novalynx The wind direction sensor was calibroted ogainst

MODEL/TYPE - Sensor: WS-02F Standard Rotary Encoder model:  AX40097S-
Data logger: 110-WS-25DL-D OMO4-P3-5-U0in an close tes:‘-scc”ﬂn of Eiffel

SERIAL NUMBER - Sensor: WSD-011 type wind tunnel with 900 cny cross test section

area. The WI-CL-008 based on IEC 61400-12-1,

Data logger: AS908 Wind energy generation systems - Part 12-1:

1D NUMBER : BKK_fSlZlS Power performance measurements of electricity
CONDITION AS-RECEIVED : New item producing wind turbines, March 2017 was used as
CUSTOMER : ALS laboratory group (Thailand) co., Itd. o colibration quideline.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand. Traceability:
This certificate provides o traceability of The
RECEIVED DATE : 09 Nov 2022 measurement to recognized the national
MEASUREMENT DATE :17 Nov 2022 standards, and to realization of the international
ISSUE DATE 123 Nov 2022 system af units {($1) through the NIMT (National
Metrology Institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: number: DA-0043-22
Ambient condition In the laboratory are as follow: )
‘ " Uncertainty of Measurement:
Temperiire Rl 4540 < The reported uncertainty of measurement is
. ortt 1
Relative Humidity £ 55.0415.0 %RH S e bl i
based on the standard uncertainty multiplied by o
Atmospheric Pressure 11010+ 10 hPa

coverage factor k=2, Which for o normol
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. has been determined in aoccordance with the GUM
‘Fvaluation of measurement

data - Guide to the expression of uncertainty in

CALIBRATION CONDITION : Wind tunnel cross-section area’ 900 em’ measurement’
Win direction frontal area’ 129 cm?
Diameter of mounting pipe’ - mm
Blockage ratio of test object” 0.143 [

Preconditioning 1 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are (24.0)°C, (49.7) %RH and (1009.5) hPa.

TABULATION OF RESULTS:
The table on next page give the measured values.

rM
Calibrated by: proved signatory: .............. )-[(
¥ Mir. Sorawit Thachalad = Mr. Parinya Booncharoen

[ Miss Jittraporn Lertsomphol NAq Calibration Department Manager

JIRANATE ASSOCIATES CO.,LTD,

Remark:

! Nozzle cross-section area of the wind tunnel

: Projected crass-section area of the tested object include mounting pipe
* Dlameter of mounting pipe

* Ratio " to *

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certificate Number

CL-001-65

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 457
intervals in clockwise and counterclockwise directions after offset adjustment has been made, The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported i the table below.

Air speed D'yg D'y Errar U (k=2)

m/s Degree (°) Degree (%) Degree (°) Degree (°)

0.001 0 0 0.58

45.001 45 0 0.68

90.000 89 -1 0,74

135.000 133 -2 0.74

9 180,000 177 -3 0.68

225.000 223 -2 0.74

270.001 271 1 0.68

315.001 318 3 0.68

Remark:
“ Calibration results only count for the tested circumstances and environmental conditions during which calibration took place

“ Direction of standard

" Direction of Unit Under Calibration

JIRANATE ASSOCIATES CO,, LTD.




NAC

JIRANNIEDL ASSOCTIALT S

Jranatee Associates Co L1d
63/14-15,67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokya,

Bangkok 10600 {1hailand)
el +HGEORGENE1T2
Mobile: 1668639949453

E-mail: jnac-calibration@jiranatee.com

Wel site: www. iranatee. com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Air speed measurement laborotory
Calibration services department.

Certificate Number

CL-001-65

CERTIFICATE OF CALIBRATION

: Cup anemometer
: Novalynx
: Sensor: WS-02F
Data logger: 110-WS-25DL-D
: Sensor: W5D-011
Data logger: A5908
: BKK_FS1213
: New item

: ALS laboratory group (Thailand) co., Itd.

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

: 09 Nov 2022

:17 Nov 2022
123 Nov 2022

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITIONS

Preconditioning
Measurement Condition

:23.043.0 e
:55.04 15.0 %RH
+1010% 10 hPa

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

: Wind tunnel cross-section area’ 900 cm’
Win direction frontal area’ 100 em?
Diameter of mounting |:-ip.‘33 - mm
Blockage ratio of test object* 0.111 [-]

: 24 hours at ambient conditions.

Calibration procedure:

The eup anemometer was calibrated ogoinst
Standard oir velocity tronsducer model: 8455-12
and pitot tube with precision differential pressure
meter model: DPM2500 in an close test-section af
Eiffel-type wind tunnel with 900 cm’ cross lest
section area. The WICL-007 based on IEC 61400-
12-1, Wind energy generation systems — Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceobility:

This certificate provides o traceability of The
megsurement to recognized the national
standards, and to realization of the international
system of units (S1) through the NIMT (National
Metrology Institute of Thailand) via Certificate
nuimber: MW-0052-21 and MW-0066-22

Uncertainty of Measurement:

The reported uncertainty of measurement is bosed
on the standord uncertainty multiplied by o
coverage foctor k=2, Which for a normal
distribution carresponds to o coverage probubility
of approximately 95%. The standard uncertainty
has been determined in accordunce with the GUM
‘Fvaluation of measurement

duta - Guide to the expression of uncertainty in
meosurement’

: The average values during measurement are (23.8) "C, (49.5) %RH and (1012.2) hPa.

TABULATION OF RESULTS:
The table on next page give the measured values.

Approved signatory: ’;‘g ........................

Mr. Paninya Booncharoen
Calibration Department Manager

NAC

JIRANATE ASSOCIATES CO., LTD.

Calibrated by:
[¥1 Mr. Sorawit Thachalad
L1 Miss Jittraporn Lertsomphol

Remark:
! Nozzle cross-section area of the wind tunnel
b Projected cross-section area of the tested object include mounting pipe
® Diameter of mounting pipe
L 2 1
Ratio " to

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certificate Number

CL-001-65

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
Lo & m/s was calculated by a standard air velocity transducer and above 5 m/s to 30 m/s was calculated by a pitol lube with precision differential pressure
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nozzle, UUC was installed at center of the test section. The calibration was
carried out under both rising and falling air velocity in the range of 1 m/fs to 16 m/s at calibration interval of 1 m/s. The results of calibration and associated
measurement uncertaintics are reported in the table below.

Vi Temp. wind tunnel Temp. room vuuf Error U fk=2)
(m/s) (°c) (°c) (m/s) (m/s) (m/s)
0.975 24.02 23.75 0.8 -0.2 0.16
2.073 23.54 23.75 18 -0.3 0.16
3.068 24.02 23.75 2.8 -0.2 0.21
4.180 23.84 23,75 38 0.3 0.20
5.01 23.92 23.75 4.8 0.2 0.17
6.00 23.96 23.75 5.8 -0.2 0.18
7.07 23.84 23.75 6.9 -0.2 0.19
8.20 23.86 23.75 7.9 -0.3 0.19
9.11 23.80 23.75 B.9 -0.2 0.22
10.10 23.92 23.75 9.8 -0.3 0.21
11.16 23.82 23.75 10.9 -0.2 0,20
12.14 23.96 23.75 11.9 -0.3 0.21
13.20 23,90 23.75 129 03 0.21
14.27 23.94 23.75 14.0 -0.3 0.25
15.19 23.80 23.75 14.9 -0.2 0.22
16.32 23.90 23,75 16.1 -0.3 0.26

Remark:

“ Calibration results only count for the tested circumstances and environmental conditions during which calibration took place
"Velocity of standard

"Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the cup anemometer calibration in the wind tunnel of liranatee Associates Co., Ltd. The cup anemometer shown may differ from the
calibrated one. Remark; The proportion of the set- up is not true to scale due to imaging geometry.

**4end of Certificatefpf Calibration®

NAC

JIRANATE ASSOCIATES CO., LTD.




63/14-15,67/36-36, Soi Pelchkasem?,7/1, Pelchkasem Rd,
Walthapra, Bangkokyai, Danghkol 10600 Thailand. £
TTel: (66) 02-8680812#13 fax. (66) 02-8680860 www.jiranalee.com

NAC

NSE - Tis- 118 12025
CALIBHATION 046/

CERTIFICATE OF CALIBRATION

Equipment Name: Data Logger with Temperature
Sensor

Manufacturer: Novalynx

Model: 110-WS-25DL D

Serial No.: A5908

ID No.: BKK FS1213

Customer

Name: ALS laboratory group (Thailand) Co.,Ltd.
Address: 104 Phatlthanakan 40, Phatthanakan
Rd..Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250Thailand.

Reference Used During Calibration

1.8tandard Temperature Probe Model: STS-100 A500,
Serial No.: 66768209, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

[he temperature calibration was done by In-House
calibration method as WI-CL-001 according o
comparison method wilth standard digital temperalure

Certficate No.: CL-156-65
Page 1 of 2

Received date: 09 Nov 2022
Calibration date: 18 Nov2022
Issue date: 23 Nov 2022

Calibration Condition
Temperature, (23+3) C
Relative Humidity: (551 15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Cerlificale

indicator and standard temperature probe. The number: TT-0034-22, Certificate number: ER-0092-
temperature scale use was based on IT5-90, 22

L iﬂ A 4
Calibrated by Approved Signatory: ........... ‘ .... J M ................

¥ Mr. Sorawit Thachalad
[ | Miss Jittraporn Lertsomphol

NAC

Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOCIATES CO,,LTD.

THIS CCRUCICAIC MAY NO| BC HePHOocehuceD exXceP |l IN ULl

UNICSS PEHMISSION FOl RECPRODUCTION HAS
BCCN

OBRTAINGD IN WRITING FROM THE LABOBATORY.



-\N“I\:/-“?/
] 63/14-15,67/35-36, Soi Pelchiasem?,7/1, Pelchkasem 11d,  JIACMRA _
NAC Wallhapra, Bangkohkyai, Bangkohk 10600 Thailand. s A
: Tel: (66) 02-8680812#13 (ax.: (66) 02-8680860 www.jiranalee.com il

Certilicate No.: CL-156-65
Page 2 of 2

Result of Calibration:- vl Without Adjustment [ I With Adjustment
Calibration Range: 20-40°C
Function:

This equipment was connected with temperature sensor Model: HMPGO S/N: U3641221.

Dimension : Diameter 12 mm. Length 80 mimn.

Immersion Standard uuc

Depth Reading Reading, Error Uncertainty

(mm}) ("C) ("C) ("¢ ("0
(618} 20.00 19.9 0.1 0.30
60 24.96 24.8 0.2 0.30
60 30.00 29.8 0.2 0.30
(610] 35.00 34.6 0.4 0.30
GO 40.00 39.5 0.5 0.320

UUC*: Unit Under Calibration
The reported expanded uncerlainty is based on standard uncertainty multiplied by a coverage factor k=2 providing a level of
confidence of approximately 957

¥ End of Certificate %

NAC

JIRANATE ASSOCIATES CO,, LTD.




63/14-156,67/36-36, Soi Pelchkasem/,7/1, Pelchkasem Rd,
- Walthapra, Bangkokyai,Bangkok 10600 Thailand.
NA(_, Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Calibralion No. : RH-01112022
Page | ot 1 Pages

Measuremenl llem : Relative humidily with dala logger
Manulaclurer : Novalynx

Model/Type D 110-WS-2501 D

Serial Number : ALOOB

10 No. : BKK FS1213

Cuslomer : ALS laboratory group (Thailand) Co, | 1d.

© 104 Phalthanakan 40, Phatlhanakan Rd., Bhwaeng Svan Luang, Khel Suan [uang, Banghoh
10250 Thailand.

environmental Condition:
The measurement was carried oul in an ambienl lemperature of (25+3)°C, and relalive humidily ol (50x15)%.

Measuremenl Method:
Unil Under Calibralion (UUC) was calibraled by comparison method wilh slandard thermo hygrometer in the humidily gen-
erator chamber lo delermine lhe errors.

Traceabilily:

This inslrument was calibraled using standard equipmenl whose accuracy is lraceabilily through Nalional Instilule ol
Slandards and Technology lo the internalional syslem of unils (S1) via MCS Calibration, Inc. Cerlificate number:
20314-101. Due dale: Mar 14, 2023.

Measurement Dale : Nov 18, 2022
lssued Date : Nov 23, 2022

Measurement Hesults:

This equipment was connecled with Indoor air quality probe and Displayed (UR) on display. Model: HMP60, Serial num-
ber: U3641221

Calibralion was performed in the range of 20%RH lo 80%RH

The resulls of calibralion are reporled in lable below.

Determined Standard eading UUC moating Error Uncertainty
(HRH) (HRH) (WI311) (%RH) £(%RH)
20 19.93 N 23 | 0061
50 50.45 _ 477 2.8 0.57
80 80.30 77.6 2.7 0.55

J( ' DJ?/)"'\/
NA o Afproved Signétory: ciaiiinianasiaiiishin

M Mr. Sorawil Thachalad JIRANATE ASSOCIATES CO., LTD. Mr. Parinya Booncharoen.
[T Miss Jittraporn Lertsomphol Calibration Department Manager

Performed by

THIS CALIBRATION RCPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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NAC Accredited calibration loboratory i AFFRD
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 i
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liranatee Associates Co. Ltd CALIBRATION 0367 \ INEA
63/14-15, 57/35-36 e
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal, Air speed measurement laboratory
Bangkok 10600 (Thalland) Calibration services department.
Tel: +560L680812 Certificate Number

Mobile: +B6B63399453
E-mail: |nac-calibration @jiranatee.com
Web site: www.jiranatee.com CL-022-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:

MANUFACTURER : Novalynx The cup anemometer was calibrated ogainst

MODEL/TYPE . Sensor: WS-02F Standard air velocity transducer model* 8455-12
) - Io.gger' 110-WS-25DL-D and pitot tube with precision differentiol pressure

meter model: DPM2500 in an close test-section of

SERIAL NUMBER : Sensor: WSD-001 Eiffel-type wind tunnel.with 900 em’ cross test

Data logger: A5433 section area. The WI-CL-D07 based on IEC 61400-
ID NUMBER : BKK_F50974 12-1, Wind energy generation.systems — Part 12-
CONDITION AS-RECEIVED : New item 1: Power performance measurements aof
CUSTOMER : ALS laboratory group (Thailand) Co,, Ltd. electricity producing wind turbines, March 2017

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, was used as a calibration guideline.
Khet Suan Luang, Bangkok 10250 Thailand. 3

Traceahility:
e o , s s g
MEASURENENT DATE : 13 Feb 2023 standards, and to realization of the international
ISSUE DATE :13 Feb 2023 system of units (51) through the NIMT (National
Metrology Institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: pumber: MW-0052-21 and MW-0066-22
Ambient condition in the laboratary are as follow:
Temperature :23.0£3.0 K Uncertainty of Measurement:
Relative Humidity :55.0+15.0 %RH The reported uncertainty of measurement is
Atmospheric Pressure ;1010 +10 hPa based on the standard uncertainty multiplied by a

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability

PLACE OF CALIBRATION - Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. 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
CALIBRATION CONDITIONS < Wind tunnel cross-section area’ 900 cm’ ) , L f 4
. - 3 measurement

Win direction frontal area 100 cm

Diameter of mounting pipe’ = mm

Blockage ratio of test object’ 0.111 8]
Preconditioning : 2& hours at ambient conditions.
Measurement Condition : The average values during measurement are (23.6) °C, (55.3) %RH and (1013.5) hPa.
TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by: N Aq Approved signatory:

[l Mr. Sorawit Thachalad
TES CO.,LTD.
[l Miss Jittraporn Lertsomphol JERSTATS ATSOCIATES

Mr Parinya Booncharoen
Calibration Department Manager

Remark.
anzle crnss-sect:on area of the wind tunnel
P'ruject’eﬁ cross-section area of the tested object include mounting pipe
Dnarneter of mounting pipe
* Ratio *to !

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certificate Number

CL-022-66

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer and above 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nozzle, UUC was installed at center of the test section. The calibration was
carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s. The results of calibration and associated
measurement uncertainties are reported in the table below.

Ved Temp. wind tunnel Temp. room Vaue Error U (k=2)
(m/s) (’c) (°c) (m/s) (m/s) (m/s)
0.985 23.68 23.60 0.9 -0.1 0.15
2.033 23.54 23.60 1.9 -0.1 0.16
3.046 23.68 23.60 3.0 -0.1 0.19
4.144 23.66 23.60 3.9 -0.2 0.21
5.03 23.50 23.60 4.9 -01 0.18
5.08 23.50 23.60 59 -01 0.18
7.05 23.36 23.60 7.0 -0,1 0.18
8.18 23.54 23.60 8.0 -0.2 0.20
9.10 23.30 23.60 8.9 -D.2 0.20
10.10 23.50 23.60 10.0 -0.1 0.19
11.14 23.28 23.60 11.0 -0.1 0.21
1212 23.40 23.60 119 -0.2 0.21
13189 23.10 23.60 13.0 -0.2 0.26
14,25 23.46 23.60 14.0 -0.2 0.29
15.26 23.10 23.60 15.0 -0.2 0.23
16.31 23.26 23.60 16.1 -0.2 0.24

Remark:
’ Calibration results only count for the tested circumstances and environmental conditions during which calibration took place

k Velocity of standard

! Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the cup anemometer calibration in the wind tunnel of liranatee Associates Co., Ltd. The cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

**End of cha‘Atibmson* *

JIRANATE ASSOCIATES CO.,LTD.




NAC Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025
liranatee Associates Co., Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal, Air speed measurement laboratory
Bangkok 10600 (Thalland) Calibration services department,
Tel: +6608680812 Certificate Number

Mobile: +66863993453
E-mail: [nac-calibration@|iranatee.com
Web site: www.jiranatee com CL-020-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Wind Direction Sensor Calibration procedure:
MANUFACTURER : Novalynx The wind direction sensor was calibrated against
MODEL/TYPE . Sensor: WS-02F Standard Rorary Encoder model: AX4DO‘9TS-
DMO4-P3-5-U0 in an close test-section of Eiffel-
Data logger: 110-WS-25DL-D 4 : Ty ; 2
.5 . WSD-001 type wind tunnel with.900 cm” cross test section
NERIAL bR PRl area. The WI-CL-008 based on IEC.61400-12-1,
Data logger: A5433 Wind energy generation Systems.— Part 12-1:
1D NUMBER A BKK—_F50974 Power performance measurements of electricity
CONDITION AS-RECEIVED : New item producing wind turbines, March 2017 was used as
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. a calibration guideline.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand. Traceability:
This certificate provides a traceability of The
RECEIVED DATE : 08 Feb 2023 measurement to recognized the national
MEASUREMENT DATE :13 Feb 2023 stondards, and to realization of the international
ISSUE DATE - 13 Feb 2023 system of units (Sl) through the NIMT (National
Metrology Institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: rmber: DA-0043-22
Ambient condition in the laboratory are as follow: -
A Uncertainty of Measurement:
Temperature :23.0£3.0 1 - .
: e . 550 415.0 %RH The reported uncertainty of measurement is
Retetive: Humidity =2l oh: based on the standard uncertainty multiplied by a
Atmospheric Pressure : 1010+ 10 hPa

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION : Eiﬁei-tvpe wind tunnel of Jiranatee Associates Co., Ltd. has been determined in accordance with the GUM
‘Evaluation of measurement

data - Guide to the expression of uncertainty in

CALIBRATION CONDITION : Wind tunnel cross-section area" 900 em? measurement’
Win direction frontal area® 129 cm’
Diameter of maunting pipe’ - mm
Blockage ratio of test object’ 0.143 [

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are (23.6)°C, (48.9) %RH and (1011.4) hPa,

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by: Approved signatory:
[ Mr. Sorawit Thachalad Mr. Parinya Booncharoen

[ Miss Jittrapern Lertsomphol NA@ : Calibration Department Manager

JIRANATE ASSOCIATES CO,, LTD.

Remark:

: Nozzle cross-section area of the wind tunnel

: Praje?f&d cross-section area of the tested object include mounting pipe
? biameter of mounting pipe

* Ratio*to *

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Page 2 of 2 Pages

MEASUREMENT RESULTS ¥

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45"
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant

Certificate Number

CL-020-66

while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

U (k=2)

Air speed D*aq D’ Error

m/s Degree (°) Degree (°) Degree (°) D__es'ﬁ.ie-f‘;}:
0.000 0 0 L )
45.000 44 4 0740
90.000 88 2 0:74

_— 135.000 133 2 074
180.000 180 0 0.74
225.001 225 0 074
270.001 273 & 0.68
315.000 318 NE 0.58

Remark:

" calibration results only count for the tested circumstances and environmental conditions during which calibration mok'b"l'at:e

“ Direction of standard

" Direction of Unit Under Calibration

NAE, O

JIRANATE ASSOEIATES COGLTD.

*%¥End uf_l::éﬁl}iq;‘;“'e'-‘?ﬁf.Giibra:ion*“
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NAC Accredited calibration laboratory ',4//’,5\\\0 AN x
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 Dial W v l VD
Jiranatee Associates Co. Ltd g:ﬁ'; ;ﬁ;’g J;gf; NSC - TISI - TIS 17025
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal, CALIBRA-HON 036?
Bangkok 10600 {Thailand)
el sEG0caRELD Pressure fneusu@ment!abumtory
Mobile: +66863999453 Calibration services department.

E-mail; jnac-calibration @]Iranatee.com
Web site: www.jiranatee.com
Certificate No. : CL-005-66 Page 1 of 2 Pages
MEASUREMENT ITEM : Digital barometer Calibration procedure:
The pressure calibration was done by in-

MANUFACTURER : Novalynx house calibration method as WI-CL-003

R occording to comparison method with Digital
MCDEIFTEPE SN WEISER pressure calibrator based on DKD-R 6-1
SERIAL NUMBER : A5439

. Traceability:
IRRLRARER sBRECFIRe74 The measurement results are traceable to
CONDITION AS-RECEIVED : Used item the international system of units (SI) through
CUSTOMER  ALS laboratory group (Thailand) Co., Ltd. the NIMY (NQETBA e (glogy Ikttt of

Thailand)] which complies with the
requirements of ISO/IEC17025:2017,
ANSI/NCSL Z540-1 via Certificate number:

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

MP-0205-22.

RECEIVER.BIATR 02 :zeE 22‘3_3 The reported uncertainty is based on a

MEASUREMENT DATE +13 Feb 2023 standard uncertainty multiplied by a

ISSUE DATE 113 Feb 2023 coverage k=2, providing a level of confidence
of approximately 95%.

CONDITION OF THIS RESULT OF CALIBRATION:

1. Reference Standard Instrument:

Instrument Model Serial No. ‘Certificate No. Due Date

Absolute Pressure Transducer CPG2500 4100126P MP-0205-22 02 Dec 2023

1. Calibration effort for calibration sequence A

2. The UUC* was installed in vertical orientation above referer_'u:e standard instrument and center of UUC* was used as the reference level.
3. Calibration conditions:
4

. Condition : M Normal ] Abnormal
Pressure transmitting medium  Air
21(20°C, 1 bar) :1.19 kg/m®
Hems : (55£15) %
tamb v {2313] i =
Pamb : (1010£10) mbar

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

NJ{C I

Calibrated by: SSANA i Approved signatary: ....5.......c.oeiennenen o
] Mr. Sorawit Thachalad ! s CO"EE;, Mr. Parinya Booncharoen
[ Miss Jittraporn Lertsomphol 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



X\l s R
igl\ =%
g | AN
NAC Accredited calibration laboratory z 4//';_\\.\§\“ g 1h _'\
" y -
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liranatee Associates Co.,Ltd NS(;-;’;?:-T:’S 1 7025? NSC - TISI » TIS 17025
63/14-15, 67/35-36 o e CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 {Thailand) Pressure measurement laboratory
Tel +6608680812 i : =
Mobile: +E8863999453 Calibration services department.
E-mail: jnac-calibration@)jiranatee.com
Web site: www jiranatee.com
Certificate No. : CL-005-66 Page 2 of 2 Pages
MEASUREMENT RESULTS : [ Without adjustment [J With adjustment
CALIBRATION IN THE RANGE OF : 950 — 1050 mbar
The results of calibration and associated measurement uncertainties are reported in the table below.
STD uuc* Error Uncertainty (k=2)
(mbar) {mbar) (mbar) (mbar)
950.13 ) 950.9 0.8 0.96
970.13 970.7 0.6 0.78
950.08 990.4 0.3 0.53
1010.09 1010.3 0.2 0.42
1030.03 1030.0 -0.1 0.39
1050.06 1049.8 -03 0.48

Note; UUC* Unit Under Calibration
: To convert the result in report unit to Pa should be multiply by 100

o of certificate®

I
NAC

JIRANATE'ASSOCIATES €O, , LTD.




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

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

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACC23006
Pages : 1of3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND CALIBRATOR
RION

NC-74

34178119

BKK_FS0632

GOOD

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

(23.0+3) oC REVIEW BY Wmﬁém‘?

(1013 £3) kPa /

( 50.0 +20) o : e B _'
l NEXT CAL. GATE 13 (? /24

06 JANUARY 2023 e e DI

17 JANUARY 2023
19 JANUARY 2023

Nathakorn Pisutpaisan

7‘/&4%/

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.

assocliates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :

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

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

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42K Al
Audio Analyzer AVR-3360A

Serial No.
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

V744B6069

Cert. No.
Job No.
Pages

Cert. No
EF-0008-22
EEL.BP. 04/0265
EEL.BP. 03/0265
EEL.BP. 05/0265
EF-0009-22
AA-1013-22
AA-3005-22
EF-0010-22

: ACC23006
: YC66AC0024
: 20f3

Due Date
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23
07-Feb-23

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

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

- A



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

Continuation of Calibration Certificate

Result of calibration :

1. Sound pressure level

Cert. No. : ACC23006
Job No. : VC66AC0024
Pages : 3o0f3

Specified sound Measured Deviated Tolerance

pressure level value value Uncertainty limit

(dB) (dB) (dB) (dB) (dB)

94 93.93 -0.07 0.14 0.40

2. Frequency

Specified Measured Deviated Tolerance

Frequency value value Uncertainty limit

(Hz) (Hz) (%) (%) (%)

1000 1001.0 0.1 0.1 1.0

3. Total distortion

Measured value ( % )

Uncertainty ( % )

Tolerance limit ( % )

L7l

0.10

3.0

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

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

QF-TS12-04-04-020664

—— End of Calibration Certificate —

y
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

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

Cert. No. : ACL23265

Pages : 1of8
L] L] [ ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01022263 /136951 /22311
ID No.: BKK FS0032
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : - fﬁ
; | REVIEWBY. . M’*"{b’m “ 1

Ambient Temperature : (230 %3 ) %

Pressure : ( 101.3 £3) kPa ’\P""‘OV"D 2y
Relative Humidity : (1500 +20) % t i
X
# NEXT CAL. Lzr Q{M
Received Date : 23 AUGUST 2023 R s aomr: e st 2.
Calibration Date : 01 SEPTEMBER 2023
Date of Issue : 04 SEPTEMBER 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 WJ

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
il CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23265
Job No. : VC66AC0094
Pages : 20f8

Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. ert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY 53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664 W\f
'7 ¢ Al



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RSE0CIRICS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23265
Job No. : VC66AC0094

Pages : 3of8

Summary of Measurement Result :

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v : 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v : 0.3 0.6
For >4 kHz to 10 kHz v = 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz 4 - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v . 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 3 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

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

QF-TS12-04-04-020664 b i w\,,
; ;



SITHIPORN) SITHIPORN ASSOCIATES CO.,LTD.

iates 4 .
bl CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23265
Job No. : VC66AC0094
Pages - 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.7

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.6
Flat 234

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : . Acceptance
Flat C-weight A-weight o
Limits
125 0.5 0.5 0.5 +1.5
1000 0.1 0.1 0.1 +1.0
8000 -1.9 -1.8 -1.8 £5.0

QF-TS12-04-04-020664 M
7 )



SITHIPORN,

associates

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL23265
: VC66AC0094
: S5o0f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) \ : Acceptance
Flat C-weight A-weight ‘
Limits
63 -0.1 0.0 =0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 109
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +(0.3

QF-T512-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 e= /]
136.0 136.0 0.0 -k |
135.0 135.0 0.0 ]
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 4:1.1
131.0 131.0 0.0 #1.)
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 21,1
99.0 99.0 0.0 S5
94.0 94.0 0.0 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 18]
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 11
69.0 69.0 0.0 ==L
64.0 64.0 0.0 CE b
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 =]
49.0 49.0 0.0 121
44.0 44.0 0.0 =) [
39.0 39.0 0.0 . i
34.0 34.0 0.0 = [
30.0 29.9 -0.1 +i1:1
29.0 28.9 -0.1 +1.1
28.0 279 -0.1 i 5
27.0 26.9 0.1 1.1
26.0 259 -0.1 A1
25.0 249 0.1 + 1.1

Cert. No. : ACL23265
Job No, : VC66AC0094
Pages : 6of8§
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Continuation of Calibration Certificate

Cert. No. : ACL23265
Job No. : YC66AC0094

Pages : 70of8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting il = (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5 ;-5.0
Fast 2 8 117.0 117.0 0.0 1.0:=25
200 800 134.0 134.1 0.1 +1.0
S 2 8 108.0 108.0 0.0 1557525:0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 155750
SEL 2 8 108.0 108.0 0.0 10522
200 800 128.0 128.1 0.1 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £3.0
One 136.4 136.3 -0.1 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £2.0
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23265

Job No. : VC66AC0094
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 3125
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate
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Cert. No. : ACL23194

Pages : 1of8
® L] [ ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01022262 / 180410 /22310
ID No.: BKK FS0031
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., L.TD.

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

* R L T

Location : ) | review ol WMM ? :
Ambient Temperature : (23.0+£3) °C | E
Pressure : ¢ 1013 £3 ) kPa E;N—’t ROVED BY
Relative Humidity : (1500 £20 ) % ! / / o

NEXT CAL DATE .22/¢(24 |
Received Date : 15 JUNE 2023 e A ——
Calibration Date : 20-22 JUNE 2023
Date of Issue : 23 JUNE 2023

Calibrated by : Nathakorn Pisutpaisan
—

Approved by :
. 1 A
(  Thanakul Petchurai )

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BEIRCINLED CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23194
Job No. : VC66AC0066
Pages : 20f8

Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

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

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

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

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

QF-TS12-04-04-020664 m
o



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

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL2319%4
Job No. : VC66AC0066
Pages : 3of8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v . 0.2 N/A
2. Self-generated noise v . 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - B - 1.0
5. Frequency and time weightings at 1 kHz v . 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 5 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v g 0.2 0.25
12. High level stability v : 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

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

QF-TS12-04-04-020664
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associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL23194
Job No. : VC66AC0066

Pages : 40of8

2, Self-generated noise

214

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3
2.1 Normal test
Measured Value
(dB)

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

Frequency Measured value
Weighting (dB)
A - weight 19.4
C - weight 26.8
Flat 31.5

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc&I:pt-ance
Limits
125 0.0 0.0 0.0 £ 1.5
1000 0.0 0.0 0.0 +=1.0
8000 -0.9 -0.9 -0.9 +5.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23194
: VC66AC0066

: 50f8

Job No.
Pages
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
. Flat C-weight [ ARGEahE eience
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.1 0.1 0.0 175
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.1 +2.0
4000 0.1 0.1 0.1 3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 + (0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 =0.1
Slow 94.0 94.0 0.0 £0.)
Leq 94.0 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +(.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 |
136.0 136.0 0.0 -l
135.0 135.1 0.1 2=
134.0 134.1 0.1 ||
133.0 133.0 0.0 1]
132.0 132.0 0.0 &1l
131.0 131.0 0.0 1.4
129.0 129.0 0.0 £].1
124.0 124.0 0.0 &7
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 0]
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 % 1,1
99.0 99.1 0.1 + 1.1
94.0 94.0 0.0 .l
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 £71.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 + 1.1
54.0 54.0 0.0 = L
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 - 1y
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 + 1.1
29.0 29.0 0.0 £ 1.1
28.0 28.0 0.0 +:1:1
27.0 27.0 0.0 £1.1
26.0 26.1 0.1 £ 1.1
25.0 25.1 0.1 %11

Cert. No. : ACL2319%4
Job No. : VC66AC0066
Pages : 60of8
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Continuation of Calibration Certificate

Cert. No. : ACL23194

Job No. : VC66AC0066
Pages : 7o0f8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1)
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ims ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1552550
Fast 2 8 117.0 116.9 -0.1 105225
200 800 134.0 134.0 0.0 +1.0
Sl 2 8 108.0 108.0 0.0 15580510
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.8 -0.2 L:5:5i=510
SEL 2 8 108.0 107.9 -0.1 1.03/5205
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 -0.3 £2.0
Negative half cycle 135.4 1351 -0.3 +2.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23194

Job No. : VC66AC0066
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

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

End of Calibration Certificate

QF-TS12-04-04-020664
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Cert. No. : ACL22287
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00658240 / 157780 / 48095

BKK FS0097

GOOD

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

e

- Tl 7|

(23.0+3) °C :
( 1013 +£3 ) kPa i
( 50.0 £20 ) % . \PPROVED BY: - ,.

30 NOVEMBER 2022
13-16 DECEMBER 2022
19 DECEMBER 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : / w
N s

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SR EREIRIES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22287
Job No. : VC66AC0015
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461 A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461 A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

9"/.2.4/&-



SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

associates
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Summary of Measurement Result :

Cert. No. : ACL22287
Job No. : VC66AC0015
Pages : 3o0f8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(o) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v : 0.2 0.3
9. Tone burst response v & 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v g 0.1 0.1

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Result of calibration :

1. Absolute sen

Cert. No. : ACL22287

Job No.
Pages
sitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

16.9

: YC66AC0015
: 40f8

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

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 18.4
Flat 244

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 3 . Acceptance
Flat C-weight A-weight .
Limits
125 0.1 0.2 0.2 %15
1000 -0.1 -0.1 -0.1 +1.0
8000 -1.0 =10 -1.0 £5.0

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22287
Job No. : VC66AC0015
Pages : 50of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight e
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 £1.5
250 0.0 0.0 0.0 =l
500 0.0 0.1 0.0 =150
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 £2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 £(0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 ¥
Slow 94.0 0.0 + (.1
Leq 94.0 0.0 + (0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-T512-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =71
136.0 136.0 0.0 5] 5]
135.0 135.0 0.0 =10
134.0 134.0 0.0 e
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 : S |
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 1.1
119.0 119.0 0.0 =
114.0 114.0 0.0 £
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +7:1
99.0 99.0 0.0 & 1.1
94.0 94.0 0.0 #1d
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 310
74.0 74.0 0.0 £
69.0 69.0 0.0 =i
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 1
54.0 54.0 0.0 = 1.1
49.0 49.0 0.0 £1.1
44.0 44.0 0.0 41:1
39.0 39.0 0.0 1.1
34.0 34.0 0.0 + 1.1
30.0 29.9 -0.1 &=,
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 1.
26.0 25.9 -0.1 -3 I8
25.0 24.9 -0.1 £1.

Cert. No. : ACL22287

Job No.
Pages

: VC66AC0015
: 60f8

o 27 7.



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22287
: VC66AC0015
: 7of 8

Cert. No.
Job No.
Pages
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 04.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tbh Cycle Value Value Value Limits
Weightng | _ (e (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 138522510
Fast 2 8 117.0 117.0 0.0 1,025
200 800 134.0 134.1 0.1 +1.0
s 2 8 108.0 108.0 0.0 1155:5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;:3:0
SEL 2 8 108.0 108.0 0.0 1055235
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 s
One 136.4 136.2 -0.2 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
QF-TS12-04-04-020664
b

21



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

Continuation of Calibration Certificate
Cert. No. : ACL22287

Job No. : VC66AC0015
Pages : 8of$8
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
on¢-half cycle | one-half cycle (dB) (dB)
89.6 89.7 ' 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated ) Acceptance
Frequency at initial at final Value Lumts
Weighting (dB) (dB) -(dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by covex_;a'ge factork =2

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

End of Calibration Certificate

QF-TS12-04-04-020664



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

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

Cert. No. : ACL23255
Pages : 10of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :
Ambient Temperature :

SOUND LEVEL METER

RION

NIL-42/ Microphone UC-52 / Preamplifier NH-24
00658241 / 158767 / 58769

BKK_FS0098

GOOD

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

—— TSI T R LTI T R Y w

€ 23.0 £3% ) °C REVIEW BY ﬂﬁ?&f‘éﬁﬂ% ]

1 ]

Pressure : ( 101.3 =3 ) kPa i |
Relative Humidity : ( 50.0 £20 ) % (APPROVED BY .. Pt
| NEXT GAL, DATE "*15 /34
Received Date : 25 JULY 2023 A
Calibration Date : 14-15 AUGUST 2023
Date of Issue : 22 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by : / W’
LY -

( Thanakul Petchurai )

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

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

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
B3 0crates—~ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23255
Job No. : VC66AC0089
Pages : 20f8

Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

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

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

3.1 National Institute of Metrology (Thailand).

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

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

Continuation of Calibration Certificate

Cert. No. : ACL23255
Job No. : VC66AC0089
Pages : 3of8

Summary of Measurement Result :

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v : 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v ; 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 2 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

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

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

associates

Continuation of Calibration Certificate

Cert. No. : ACL23255
Job No. : VC66AC0089
Pages 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

15.9

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.2
Flat 23.9

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) i _ Acceptance
Flat C-weight A-weight o
Limits
125 0.4 0.4 0.4 1.5
1000 0.0 -0.1 0.0 =10
8000 -1.1 -1.0 -1.0 +5.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
EERrEa— CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23255
Job No. : VC66AC0089
Pages : S5of8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : Acceptance
Flat C-weight A-weight b,
Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.0 0.1 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 ]ES
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +(.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 Sl
136.0 136.0 0.0 ==l
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 21,1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 410
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 % 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 311
79.0 79.0 0.0 -1 |
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 Selial
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 + 1.1
54.0 54.0 0.0 #101
49.0 49.0 0.0 7.1
44.0 44.0 0.0 =53 0|
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 1.1
29.0 29.0 0.0 £ 1.1
28.0 28.0 0.0 =W |
27.0 27.1 0.1 + 1.1
26.0 26.1 0.1 st Tiel]
25.0 25.1 Q.1 + 1.1

Cert. No. : ACL23255
Job No. : VC66AC0089
Pages : 6of8
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SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
SAEREINEES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23255
Job No. : VC66AC0089
Pages : 7of8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =4 |
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting ] St ) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1.55-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.5:-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 08.9 -0.1 155510
SEL 2 8 108.0 108.0 0.0 L0520
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 3.0
One 136.4 135.6 -0.8 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.1 -0.3 £2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23255

Job No. : VC66AC0089
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.7 0.2 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

QF-T812-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY A\

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

Cert. No. : ACC23014

Pages : l1lof3
Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-74
Serial No.: 34178117
ID No.: BKK FS0630
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Locaf:ion ; = | REVIEW BY (D prapern. P
Ambient Temperature : (23.0+3) g m :
Pressure : { 1013 £3) kPa -
APPROVED 7

Relative Humidity : ( 50.0 £20) % b S

¥

NEXT CAL, DATE .09 /44
Received Date : 22 MAY 2023 d
Calibration Date : 24 MAY 2023
Date of Issue : 25 MAY 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 /%L/
‘ -

( Thanakul Petchurai )

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
il i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.
Job No.
Pages
Calibration Procedure : CP-AC-03
Calibration Method :

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

: ACC23014
: VC66AC0059
: 20f3

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

microphone,

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No.
Waveform Generator 33511B MY 52302742 EF-0010-23
Digital Multimeter 33461A MY 53220104 EEL.BP 30/0266
Digital Multimeter 33461A MY53220076 EEL.BP 30/0267
Digital Multimeter 33461 A MY 60024273 EEL.BP 31/0266
Programmable Attenuator MAT-1070 62100114 EF-0011-23
Condenser Microphone 4180 2977900 AA-1001-23
Measuring Amplifier NA-42K Al 34560495 AA-3002-23
Audio Analyzer AVR-3360A V744B6069 EF-0012-23

Due Date
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
08-FEB-24
14-FEB-24
14-FEB-24
10-FEB-24

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

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

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

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

Continuation of Calibration Certificate

Cert. No. : ACC23014
Job No. : VC66AC0059
Pages : 3o0f3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Tolerance

pressure level value value Uncertainty limit

(dB) (dB) (dB) (dB) (dB)

94 94.16 0.16 0.14 0.40

2. Frequency

Specified Measured Deviated Tolerance

Frequency value value Uncertainty limit

(Hz) (Hz) (%) (%) (%)

1000 1001.7 0.2 0.1 1.0

3. Total distortion

Measured value ( % ) Uncertainty ( % ) Tolerance limit ( % )
1.69 0.10 3.0

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

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

End of Calibration Certificate

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

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

NSC-TISI-TIS 17025

Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http://wwwisithiphom.com  CALIBRATION 0334
Cert. No. : ACL23004
Pages : 1of8
L L] L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NI.-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00858520 / 158771 / 58772
ID No.: BKK FS0110
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : - e >
Ambient Temperature : (23.0+3) °C -VIEW BXE mqﬂ”
Pressure : (1013 +3) kPa
Relative Humidity : ( 50.0 £20 ) o | APRROVED BY ..eiiiien

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

i ;
i

\ NEXT CAL. DATE 9“{3& "

R e ERR Sy

14 DECEMBER 2022
03-05 JANUARY 2023
06 JANUARY 2023

Nathakorn Pisutpaisan

7 o

(  Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
BERCIPTEY CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23004
Job No. : VC66AC0021
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

The SL.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265 (09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

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

3.1 National Institute of Metrology (Thailand).

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

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

assoclates —~ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23004
Job No. : VC66AC0021
Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
L measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v . 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v : 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v = 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
8. Level linearity including the level range control v “ 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v . 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v g 0.1 0.1

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL23004
Job No. : VC66AC0021

Pages : 40of8

2. Self-generated noise

Reference Measured Aceceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3
2.1 Normal test
Measured Value

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

Frequency Measured value
Weighting (dB)
A - weight 12.5
C - weight 18.8
Flat 244

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
LRe Flat C-weight | A-weight S
Limits
125 0.3 0.3 0.4 % 1.5
1000 0.0 0.0 0.0 = Ed
8000 -1.4 -14 -1.4 +5.0

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL23004
: VC66AC0021
: 50f8

Frequency Deyviation from various frequency weighting response curve (dB)
LEe) Flat C-weight | A-weight G
Limits
63 0.0 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 =15
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +=0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 + 1.1
135.0 135.0 0.0 ol
134.0 134.0 0.0 +1.,1
133.0 133.0 0.0 % 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +:1.1
129.0 129.0 0.0 *1.4
124.0 124.0 0.0 Eali]
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 bl
109.0 109.0 0.0 1,1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 ]l
89.0 89.0 0.0 =11
84.0 84.0 0.0 1.1
79.0 79.0 0.0 24151
74,0 74.0 0.0 ==l
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 5k
54.0 54.0 0.0 1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 &34
34.0 33.9 0] + 1.1
30.0 299 -0.1 + 1.1
29.0 28.9 -0.1 + 1.1
28.0 27.9 -0.1 21,1
27.0 26.9 -0.1 31.1
26.0 259 -0.1 +1.1
25.0 24.8 -0.2 H1L1

Cert. No. : ACL23004
Job No. : VC66AC0021

Pages : 60f8



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

Continuation of Calibration Certificate

Cert. No. : ACL23004
Job No. : VC66AC0021

Pages : 7of8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 == |
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 158550
Fast 2 8 117.0 117.0 0.0 1.0 ;-2:5
200 800 134.0 134.1 0.1 +1.0
e 2 8 108.0 108.0 0.0 155 5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 1.5 ;-5.0
SEL 2 8 108.0 108.0 0.0 1022255
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 1353 | +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS12-04-04-020664
; ¢ v



SITHIPOR N, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23004

Job No. : VC66AC0021
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.7 0.1 *1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate




SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

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

NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com ~ CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Cert. No. : ACL23003
Pages : 1of8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00858519 / 158770 / 58771

BKK FS0109

GOOD

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

) | REVIEWBY W”’“’(“’”’“? -"_

(23.0£3) °C i
(1013 £3) kPa - !
( 50.0 :|:20 ) ‘yu 3 A 'RO\'IE..D BY L e A :

a
| § NEXT CAL. DATE
14 DECEMBER 2022 AR AOES

03-05 JANUARY 2023
06 JANUARY 2023

Nathakorn Pisutpaisan

/W

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
— CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23003
Job No. : VC66AC0021
Pages : 20f8

Calibration Procedure : CP-AC-01

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP.04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 (09-Feb-23
Digital Multimeter 34461A MY 60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42K Al 34560495 AA-3005-22 22-Feb-23

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

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

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

QF-TS812-04-04-020664 m
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Continuation of Calibration Certificate

Cert. No. : ACL23003
Job No. : VC66AC0021
Pages : 3of8

Summary of Measurement Result :

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

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

125 Hz v - 0.3 0.6

1000 Hz v - 0.3 0.6

8000 Hz v : 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0

5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v £ 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v & 0.2 0.35
11. Overload indication v = 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
]
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associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23003

Job No. : VC66AC0021
Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
16.1

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.6
Flat 234

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 3 g Acceptance
Flat C-weight A-weight .
Limits
125 0.3 0.3 0.3 £ 1.5
1000 0.0 0.0 0.0 + 1.0
8000 -1.1 -1.0 -1.0 +5.0

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL23003
: VC66AC0021

: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) - : Acceptance
Flat C-weight A-weight Lo
Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 0.0 0.0 105
250 0.0 0.0 -0.1 £15
500 0.0 0.0 -0.1 15
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 <
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 =02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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associates

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 o]
136.0 136.0 0.0 el
135.0 135.0 0.0 il
134.0 134.0 0.0 +1,1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 £ 1.1
129.0 129.0 0.0 & 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 £ 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 £ 1.1
99.0 99.0 0.0 + 11
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 +1.1
74.0 74.1 0.1 % 1:1
69.0 69.0 0.0 211
64.0 64.0 0.0 shal 3]
59.0 59.0 0.0 =k
54.0 54.0 0.0 z 1.1
49.0 49.0 0.0 + 1.1
44.0 44,0 0.0 +1.1
39.0 39.0 0.0 +1:1
34.0 34.0 0.0 %11
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 28.0 0.0 +1.1
27.0 26.9 -0.1 +1.1
26.0 25.9 -0.1 +1.1
25.0 249 -0.1 +1.1

Cert. No.

Job N
Pages

0.

: ACL23003
: VC66AC0021
: 60f8
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23003

Job No. : VC66AC0021
Pages : 7of8§
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.1 0.1 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 15582500
Fast 2 & 117.0 117.0 0.0 1.03=25
200 800 134.0 1340 0.0 +1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 15550
SEL 2 8 108.0 108.0 0.0 1505525
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 =0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 »
Positive half cycle 1354 1352 -0.2 +2.0
Negative half cycle 135.4 135.3 -0.1 2.0

QF-TS12-04-04-020664
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Continuation of Calibration Cer
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Cert. No. : ACL23003
Job No. : VC66AC0021
Pages : 8of§
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.7 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation

QF-TS12-04-04-020664

End of Calibration Certificate

-providing a lavel of confidence of approximately 95 %
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22302

Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00858521 / 158765 / 58767

BKK FSO0111

GOOD

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

: e Qugher T
- . e VizU Y R ey
(101,3 £3) kPa

( 50.0 £20 ) %

oo e el
07 DECEMBER 2022 e

1620 DECEMBER 2022
21 DECEMBER 2022

Nathakorn Pisutpaisan

//@QA

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
it dd CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22302
Job No. : VC66AC0016
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrumen Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 (09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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

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

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

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

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22302
Job No. : VC66AC0016

Pages : 30f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
5) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v . 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz 4 - 0.3 0.6
8000 Hz v . 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v B 0.2 0.3
8. Level linearity including the level range control 4 = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v = 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22302

: VC66ACO016
: 4o0f8

Job No.
Pages
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

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

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

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight |  A-weight S i
Limits
125 0.3 0.3 0.4 £1.5
1000 0.1 0.0 0.0 +1.0
8000 1.9 -1.8 -1.8 £5.0

QF-T812-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22302
Job No. : VC66AC0016
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(e Flat C-weight [ Arweiaht g
Limits
63 0.0 -0.1 -0.1 £2.0
125 0.0 0.0 0.0 =505
250 0.0 0.0 0.0 1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94,0 0.0 + (.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 + 0.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 ]
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 =45
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 *+ 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 1.
114.0 114.0 0.0 k1,1
109.0 109.0 0.0 =11
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 1.1
84.0 84.1 0.1 +1;1
79.0 79.0 0.0 B
74.0 74.1 0.1 +1.1
69.0 69.0 0.0 151
64.0 64.0 0.0 = V1]
59.0 59.1 0.1 =111
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 #1.1
44.0 44.0 0.0 +1:1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 41,1
28.0 28.0 0.0 +1.1
27.0 26.9 -0.1 11
26.0 25.9 -0.1 +1.1
25.0 24.9 -0.1 & 1.1

Cert. No. : ACL22302

Job No.

Pages

: VC66ACO016

: 60f8
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g CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22302

Job No. : VC66AC0016
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting |  (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1:555=5:0
Fast 2 8 117.0 117.0 0.0 1:0:525
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 15513510
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 | Sl
SEL 2 8 108.0 108.0 0.0 10725
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 1354 -1.0 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 G
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.2 (1.2 +2.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22302

Job No. : VC66AC0016
Pages : §of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.7 0.0 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

QF-TS12-04-04-020664
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Cert. No. : ACL22233
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00672737 / 158772 / 58773

D No.: BKK FS0927

Condition As Found : GOOD

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

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

Location : - LSS m;/? ‘
- B EVIEY! 3 Y

Ambient Temperature : (23.0+3) °C REVIEW BY vt @c .. . e f/ a E

Pressure : (1013 +£3) kPa gy |

Relative Humidity : ( 50.0 +£20 ) % § APPROVED BY. woovmrimesiadsolocee Il
bed & (1o [ 95 |

NE Al -

Received Date : 03 OCTOBER 2022 i _'"‘_XT L’Aj' DATE R

Calibration Date : 18-19 OCTOBER 2022

Date of Issue : 20 OCTOBER 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : / ML’

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
PERTSINTES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22233
Job No. : VC65AC0088
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461 A MY 60024273 EEL.BP.05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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

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

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

QF-TS12-04-04-020664 mv



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

assoclates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22233
Job No. : VC65AC0088

Pages : 3of8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) measurement (dB)
1. Absolute sensitivity v = 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v . 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 4 - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v # 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range 4 - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v 2 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v = 0.2 0.25
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22233

Job No. : VC65AC0088
Pages : 4o0f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deyviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
155

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.1
Flat 22.9

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ¢ ] Acceptance
Flat C-weight A-weight .
Limits
125 0.3 0.3 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.6 -0.5 -0.6 5.0

QF-TS12-04-04-020664




SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

a '_~. SOC i d 1 e ("

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22233
Job No. : VC65AC0088
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight T
Limits
63 -0.1 -0.1 Sl £2.0
125 0.0 0.0 -0.1 1
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kllz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 = (0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 2
Slow 94.0 0.0 =0.1
Leq 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

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

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22233
Job No. : VC65AC0088

Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 &= 151
136.0 136.0 0.0 = L]
135.0 135.0 0.0 = L
134.0 134.0 0.0 2951
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 £1.1
131.0 131.0 0.0 1]
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 + 1.1
114.0 1140 0.0 + 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 411
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 =
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 o L1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 gl
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 ]
44.0 44,0 0.0 +1.1
39.0 39.0 0.0 =S|
34.0 34.0 0.0 s |
30.0 30.0 0.0 1.
29.0 29.0 0.0 + 1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 1.1
26.0 26.0 0.0 £
25.0 25.0 0.0 +1.1

QF-TS12-04-04-020664 W\J



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
PO CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22233
Job No. : VC65AC0088
Pages : 7of8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1357350
Fast 2 8 117.0 117.0 0.0 1.0552:5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 155 =500
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 1:5325:0
SEL 2 8 108.0 108.0 0.0 1.0 :=2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.1 -0.3 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.1 4.3 +2.0
Negative half cycle 1354 135.1 -0.3 £2.0

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22233

Job No. : VC65AC0088
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 =1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate




SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NScTERTERE
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL22245
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00572609 / 170133 / 72947

BKK FS50924

GOOD

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

i REVIEWBY. . %‘2(’0’“ 7J

(23.043) °oC ! t

(1013 £3 ) kPa ] 5o |
i APP o0l et

( 500 £20 ) % H‘ APPROVED BY . {
{9

{ NEXT CAL. DATE "”’/‘743‘ E

11 OCTOBER 2022 b A 1 e B
25-26 OCTOBER 2022
27 OCTOBER 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; w_’\

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



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

Continuation of Calibration Certificate

Cert. No. : ACL22245
Job No. : VC65AC0090
Pages : 20f8

Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY 60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42K Al 34560495 AA-3005-22 22-Feb-23

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

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

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

QF-TS12-04-04-020664
7 AL



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

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22245
Job No. : VC65AC0090
Pages : 3of8

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

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

125 Hz v - 0.3 0.6

1000 Hz v - 0.3 0.6

8000 Hz v s 0.3 0.7
4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0

5. Frequency and time weightings at 1 kHz v = 0.2 0.2
6. Long - term stability v = 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sen

Cert. No., : ACL22245

2. Self-generated noise

Job No. : VC65AC0090
Pages : 4of8
sitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 £0.3
2.1 Normal test
Measured Value
(dB)
15.1

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.6
Flat 23.5

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . i Acceptance
Flat C-weight A-weight .
Limits
125 0.0 0.1 0.1 +1.8
1000 0.0 0.0 0.0 £1.0
8000 0.5 0.6 0.6 +5.0

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL22245
: VC65AC0090
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ’ g Acceplance
Flat C-weight A-weight AN
Limits
63 0.0 0.0 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +(.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 7
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

5 ..



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
forotrates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22245
Job No. : VC65AC0090

Pages : 60f8
7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 -k |
136.0 136.0 0.0 =-EEL
135.0 135.0 0.0 =1
134.0 134.0 0.0 )|
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 ;]
131.0 131.0 0.0 1.1
129.0 129.0 0.0 1.1
124.0 124.0 0.0 711
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 141
104.0 104.0 0.0 a=1.41
99.0 99.0 0.0 1.1
94.0 94.0 0.0 +1.1
89.0 89.1 0.1 &1,
84.0 84.1 0.1 3.
79.0 79.0 0.0 gllal
74.0 74.1 0.1 =+ 1.1
69.0 69.1 0.1 & 7.1
64.0 64.0 0.0 ==l
59.0 59.1 0.1 + 1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 g1
44.0 44.0 0.0 1.1
39.0 39.0 0.0 41,1
34.0 34.1 0.1 #1].1
30.0 30.0 0.0 ]
29.0 29.1 0.1 1.1
28.0 28.1 0.1 + 1.1
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 %11
25.0 5.1 0.1 + 1.1

QF-TS12-04-04-020664 w
7 s -



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

Cert. No. : ACL22245

Job No. : VC65AC0090
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1255800
Fast 2 8 117.0 117.0 0.0 1052:5
200 800 134.0 134.0 0.0 +1.0
Sl 2 8 108.0 108.0 0.0 1385:25:0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 L&
SEL 2 8 108.0 108.0 0.0 1055255
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.0 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 :
Positive half cycle 1354 135.3 -0.1 +2.0
Negative half cycle 1354 135.3 -0.1 +2.0

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

Continuation of Calibration Certificate

Cert. No. : ACL22245

Job No. : VC65AC0090
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 Sl
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

QF-TS12-04-04-020664



SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. Nsc—‘nl-ns us
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com ~ CALIBRATION 0394

Cert. No. : ACL22232
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00584982 / 157781 / 48096

ID No.: BKK FS0925

Condition As Found : GOOD

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

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

s

e =T

Location : =

Ambient Temperature : (23.0+3) " REVIEWBY LR [

Pressure : (1013 £3) kPa i
SOR Wich— o . |

Relative Humidity : ( 50.0 £20) % : AP P ROVED BY h it verererreress |

= 18 lo/s2

Received Date : 03 OCTOBER 2022 .: NEXT Cﬂ“l— 111215 T e =

Calibration Date : 18-19 OCTOBER 2022

Date of Issue : 20 OCTOBER 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; m‘

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FEEERIED CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22232
Job No. : VC65AC0088
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265  (9-Feb-23
Digital Multimeter 34461 A MY 60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42K Al 34560495 AA-3005-22 22-Feb-23

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

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

QF-TS12-04-04-020664 m



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

a5s0Clates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22232
Job No. : VC65AC0088
Pages : 3of8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
) measurement (dB)
1. Absolute sensitivity v L 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v . 0.3 0.6
1000 Hz v x 0.3 0.6
8000 Hz v : 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak C sound level v = 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 2 0.1 0.1

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

Continuation of Calibration Certificate

Cert. No. : ACL22232
Job No. : VC65AC0088

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

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

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
17.3

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

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.0
Flat 24.7

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) i : Acceptance
Flat C-weight A-weight o
Limits
125 0.3 0.3 0.4 15
1000 0.0 0.0 0.0 = 1.0
8000 -0.5 -0.4 -0.4 +5.0

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL22232

Job No. : VC65AC0088

Pages

Frequency Deviation from various frequency weighting response curve (dB)
(Bz) Flat C-weight A-weight Accv:ept.ance
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 =15
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.1 0.0 £3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 F
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 =L
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weigtieng (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

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

“?.-\lrf.l‘

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 %11
135.0 135.0 0.0 51
134.0 134.0 0.0 E i |
133.0 133.0 0.0 % |
132.0 132.0 0.0 11
131.0 131.0 0.0 211
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 + 1.1
119.0 119.1 0.1 *1.1
114.0 114.0 0.0 %1.1
109.0 109.0 0.0 IO
104.0 104.1 0.1 ;M |
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 -
79.0 79.0 0.0 Jafn]
74.0 74.0 0.0 1]
69.0 69.0 0.0 sl
64.0 64.0 0.0 2105
59.0 59.0 0.0 £1.1
54.0 54.0 0.0 =]l
49.0 49.0 0.0 ]
44.0 44.0 0.0 1.4
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 4= 1.1
30.0 29.9 -0.1 #1:d
29.0 28.9 -0.1 1.1
28.0 27.9 -0.1 £1.1
27.0 26.9 -0.1 + 1.1
26.0 25.9 -0.1 41,1
25.0 24.8 -0.2 s 1L]

Cert. No. : ACL22232

Job No.

Pages

: VC65AC0088
: 6of 8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REaETaee CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22232
Job No. : VC65AC0088
Pages : 7of8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +].1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighttng | (ins) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 125550
Fast 2 8 117.0 117.0 0.0 105225
200 800 134.0 134.1 0.1 +1.0
Sy 2 8 108.0 108.0 0.0 155550
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0,1 L5350
SEL 2 8 108.0 108.0 0.0 1052
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 >
One 136.4 135.6 -0.8 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 s
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN

(i(\‘ﬁl‘]( il_'][t" ‘.:

ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22232
: VC65AC0088
: 8of8

Cert. No.
Job No.
Pages
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty

or any value following calculation

QF-TS12-04-04-020664

End of Calibration Certificate

;providing a lavel of confidence of approximately 95 %

is based on a standard uncertainty multiplied by coverage factor & =2
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SITHIPORN ASSOCIATES CO.,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACC23008
Pages : l1of3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND CALIBRATOR
RION

NC-73

10196929

BKK. FS0607

GOOD

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

BANGKOK, 10250 THAILAND.

(230 £3) oC
¢ ip1a 43 3 kPa
( 50.0 £20 ) %

24 JANUARY 2023
26 JANUARY 2023
27 JANUARY 2023

Nathakorn Pisutpaisan

//@/@_

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RS INEININD CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure :

Calibration Method :

CP-AC-03

This equipment was calibrated by based on IEC-60942-2003 Standard,
The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument

Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier
Audio Analyzer

Model
33511B
33461A
33461A
33461 A
MAT-1070
4180
NA-42K Al
AVR-3360A

Serial No.
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

V744B6069

Cert. No.
Job No.
Pages

Cert. No.
EF-0008-22
EEL.BP. 04/0265
EEL.BP. 03/0265
EEL.BP. 05/0265
EF-0009-22
AA-1013-22
AA-3005-22
EF-0010-22

: ACC23008
: VC66AC0031
: 20f3

Due Date
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23
07-Feb-23

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

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

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

QF-TS12-04-04-020664
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SITHIPORN,

associates

SITHIPORN ASSOCIATES CO.LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23008

Job No. : VC66AC0031
Pages : 30f3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.7 -0.30 3.91 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 978.7 2.1 0.1 1.0
3. Total distortion
Measured value ( % ) Uncertainty ( % ) Tolerance limit ( % )
1.70 0.10 3.0

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

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

—— End of Calibration Certificate

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

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TII-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com ~ CALIBRATION 0394

Cert. No. : ACL23055
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00672789 / 170666 / 73129

ID No.: BKK FS0929

Condition As Found : GOOD

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

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

Location : =

Ambient Temperature : (23.0£3) & |
Pressure : (1013 £3) kPa ?
Relative Humidity : ( 50.0 £20 ) %
Received Date : 17 JANUARY 2023
Calibration Date : 19-20 JANUARY 2023
Date of Issue : 23 JANUARY 2023

Calibrated by : Nathakorn Pisutpaisan

(  Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RERRTRT CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23055
Job No. : VC66AC0026
Pages : 2018

Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP, 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY 60024273 EEL.BP. 05/0265 (09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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

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

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

QF-TS12-04-04-020664
= R



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23055
Job No. : VC66AC0026

Pages : 30of8

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

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

125 Hz v - 0.3 0.6

1000 Hz v ’ 0.3 0.6

8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kiz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0

5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v : 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 5 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 2 0.1 0.1

QF-TS12-04-04-020664




SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL23055
Job No. : VC66AC0026

Pages : 40f8

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

2. Self-generated noise
2.1 Normal test

Measured Value

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.7
Flat 23.5

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . L Acceptance
Flat C-weight A-weight .
Limits
125 0.1 0.1 0.1 il S
1000 0.0 0.0 0.0 + 1.0
8000 -0.2 -0.1 -0.1 +5.0

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

Continuation of Calibration Certificate

associates

Cert. No. : ACL23055

: VC66AC0026

50f8

Job No.
Pages g
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) y 7 Acceptance
Flat C-weight A-weight b
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 *+1.5
250 0.0 0.0 0.0 - 05
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.1 +2.0
4000 0.0 0.1 0.1 +3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 £
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
b i (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

QF-TS12-04-04-02066
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1]
136.0 136.0 0.0 121
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 44
133.0 133.0 0.0 &1.1
132.0 132.0 0.0 331 I
131.0 131.0 0.0 &41..1
129.0 129.0 0.0 1.1
124.0 124.0 0.0 1.4
119.0 119.1 0.1 + 1.1
114.0 114.0 0.0 +1,1
109.0 109.0 0.0 1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 #1.1
84.0 84.0 0.0 -0 |
79.0 79.0 0.0 el
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 == bl
64.0 64.0 0.0 140
59.0 59.0 0.0 el
54.0 54.0 0.0 = 1.1
49.0 49.0 0.0 1.0
44.0 44.0 0.0 &1
39.0 39.0 0.0 11,1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1;1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 L |
27.0 26.9 -0.1 =11
26.0 25.9 -0.1 + 1.1
25.0 25.0 0.0 +1.1

Cert. No. : ACL23055
Job No. : VC66AC0026

Pages

: Gof 8
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
shdoidod i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23055
Job No. : VC66AC0026
Pages : 7of 8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 el

9. Tone burst response

Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weightss | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1555 =510
Fast 2 8 117.0 116.9 -0.1 10 3-25
200 800 134.0 134.0 0.0 1.0
STow 2 8 108.0 107.9 -0.1 1855 =500
200 800 127.6 127.5 -0.1 +1.0
0.25 1 99.0 98.8 -0.2 LS =510
SEL 2 8 108.0 107.9 -0.1 1103525
200 800 128.0 128.0 0.0 +1.0

10. Peak C sound level

Number of cycle Anticipated Measured Deyviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 13517 gE). 7 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 £2.0
Negative half cycle 1354 135.1 -0.3 +2.0

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

Continuation of Calibration Certificate

Cert. No. : ACL23055

Job No. : VC66AC0026
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 =l
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

QF-TS12-04-04-020664



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. :

Pages

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER
RION

00572609 / 170133 / 72947
BKK_FS0924

GOOD

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

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

(23.0£3) il &
( 101.3 £3) kPa
( 50.0 £20 ) Y

20 OCTOBER 2023
01-02 NOVEMBER 2023
03 NOVEMBER 2023

Calibrated by :

Approved by :

Nathakorn Pisutpaisan

/%/Z/w

( Thanakul Petchurai

ACL23336
10f8

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BIRREIEIRS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23336
Job No. : VC67AC0014
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

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

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

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

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

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

Continuation of Calibration Certificate

Cert. No. : ACL23336
Job No. : VC67AC0014
Pages : 3of8

Summary of Measurement Result :

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v’ . 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v’ . 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v . 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v : 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

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

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

Continuation of Calibration Certificate

Cert. No. : ACL23336
Job No. : VC67AC0014
Pages 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
15.1

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.7
Flat 23.5

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) i ) Acceptance
Flat C-weight A-weight o
Limits
125 0.0 0.1 0.1 +:1.5
1000 0.0 0.0 0.0 + 1.0
8000 0.9 0.9 0.9 5.0

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

asSSocCclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL23336
: VC67AC0014

: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-weight 8,
Limits
63 -0.1 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 - ol L
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 4.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +(0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664



S IT_H_I PO RN, SITHIPORN ASSOCIATES CO,LTD.
RETRE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23336
Job No. : VC67AC0014

Pages : 60f8
7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 2kl
136.0 136.0 0.0 =171
135.0 135.0 0.0 = ]
134.0 134.0 0.0 15
133.0 133.0 0.0 #3.1
132.0 132.0 0.0 +1;1
131.0 131.0 0.0 #:1.9
129.0 129.0 0.0 =y Y |
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 2 |
114.0 114.0 0.0 311
109.0 109.0 0.0 +:]:]
104.0 104.0 0.0 #7.1
99.0 99.0 0.0 3.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +:1 ]
84.0 84.0 0.0 s |
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 i
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 =15
59.0 59.0 0.0 + 1.1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 + 1.1
29.0 29.0 0.0 + 1.1
28.0 28.0 0.0 + 1.1
27.0 27.0 0.0 %1.1
26.0 25.9 -0.1 + 1.1
25.0 24.9 -0.1 +1.1

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FREVSISNES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23336
Job No. : VC67AC0014

Pages : 7Tof8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 ]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5:; 2510
Fast 2 8 117.0 117.0 0.0 305 2.5
200 800 134.0 134.0 0.0 £1.0
Slow 2 8 108.0 108.0 0.0 L.5575:0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 =0.1 1:54=5.0
SEL 2 8 108.0 108.0 0.0 R0 205
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £3.0
One 136.4 136.1 -0.3 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £2.0
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCI

assoclates

ATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

11. Overload indication

Cert. No. : ACL23336
Job No. : VC67AC0014
Pages : 8of8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.4 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 403

The reported uncertainty is based on a stand

orany v

End of Calibration Certificate

QF-TS12-04-04-020664

ard uncertainty multiplied by coverage factor k =2

alue following calculation,providing a lavel of confidence of approximately 95 %




SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL23007

Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00858527 / 158778 / 58779

BKK FS0117

GOOD

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

B e Lo

VuBY WMWTPF

(23.0 +3) °C

(1013 +3 ) kPa d

( 50.0 £20 ) % . ARFROVED BY m
{: -!,-v. ] CI‘L "‘1\""“ ‘5/1 /ﬁ’?

14 DECEMBER 2022 ¢ it .

03-05 JANUARY 2023
06 JANUARY 2023

Nathakorn Pisutpaisan

- Mot

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SITWENREES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23007
Job No. : VC66AC0021
Pages : 20f8

Calibration Procedure : CP-AC-01

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 (09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY 60024273 EEL.BP.05/0265 (9-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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

3.1 National Institute of Metrology (Thailand).

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

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

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23007
Job No. : VC66AC0021
Pages : 3of8

Uncertainty |  Maximum-permitted
Parameter Pass | Fail uncertainty of
(aB) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v ‘ 0.3 0.6
1000 Hz v : 0.3 0.6
8000 Hz v : 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v ? 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v s 0.2 0.35
11. Overload indication v - 0;2 0.25
12. High level stability v B 0.1 0.1

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

Continuation of Calibration Certificate

Cert. No. : ACL23007
Job No. : VC66AC0021

Pages : 40of8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deyviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 £0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
174

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

Frequency Measured value
Weighting (dB)
A - weight 15.8
C - weight 22.0
Flat 27.6

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acci:pt‘ance
Limits
125 1.1 1.1 1.1 1.5
1000 0.2 0.2 0.2 + 1.0
8000 1.5 -1..5 -1.5 +5.0

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

Continuation of Calibration Certificate

associates

Cert. No. : ACL23007

Job No. : VC66AC0021
Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(HE) Flat C-weight || A-weight NG
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 =1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 =185
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.1 0.1 +2.0
4000 0.0 0.1 0.0 +3.0
8000 0.1 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +(.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 £0.3

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =
136.0 136.0 0.0 =130
135.0 135.0 0.0 LT
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 &+ 1.d
132.0 132.0 0.0 £ f.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 £1.1
114.0 114.0 0.0 £1.1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 £ 1.1
79.0 79.0 0.0 aslyl
74.0 74.0 0.0 =11
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 seai
59.0 59.0 0.0 +1.1
54.0 54.0 0,0 ]
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 &:1;1
34.0 34.0 0.0 d=1.1
30.0 29.9 -0.1 + 1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 40:1 + 1.1
26.0 25.9 -0.1 +1.1
25.0 25.0 0.0 + 1.1

Cert. No. : ACL23007

Job No.
Pages

: VC66ACO0021
: 60f8
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23007

Job No. : VC66AC0021
Pages : 7of8§
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting e i ) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1:54=5:0
Fast 2 8 117.0 117.0 0.0 WEOEZS
200 800 134.0 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 1£565=5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 <
One 136.4 135.6 -0.8 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £
Positive half cycle 1354 135.1 -0.3 £2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS812-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
AERRCITe CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23007

Job No. : VC66AC0021
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 155
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

QF-TS812-04-04-020664
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL23005
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NIL-42/ Microphone UC-52 / Preamplifier NH-24
00858525 / 170383 / 72889

BKK_FS0115

GOOD

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

(23.0 £3) %L y N
(1013 £3) kPa . APPROVED BY M
(500 £20) %

§ NEXT CAL. DATE ...: 5 /’/«f‘}
14 DECEMBER 2022 L-I:A_..L_L.thmr T L e s
03-05 JANUARY 2023
06 JANUARY 2023

Nathakorn Pisutpaisan

//QZ/A,

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REsociaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23005
Job No. : VC66AC0021
Pages : 20f8

Calibration Procedure : CP-AC-01

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461 A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461 A MY60024273 EEL.BP. 05/0265 (09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAT 34560495 AA-3005-22 22-Feb-23

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664 E



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23005
Job No. : VC66AC0021

Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v 2 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v E 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v E 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL23005
Job No. : YC66AC0021

Pages : 40f8

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

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

15:5

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

Frequency Measured value
Weighting (dB)
A - weight 14.2
C - weight 204
Flat 25.9

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

Frequency Deviation from various frequency weighting response curve (dB)
L Flat C-weight | A-weight R
Limits
125 0.2 0.3 0.3 +:1.3
1000 -0.1 -0.1 -0.1 + 1.0
8000 -1.7 -1.6 -1.6 +5.0

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ahtlald CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23005
Job No. : VCG66AC0021

Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) h a3 Acceptance
Flat C-weight A-weight ol
Limits
63 0.0 -0.1 0.0 £2.0
125 -0.1 0.0 0.0 +1.5
250 0.0 0.0 -0.1 £1.5
500 0.0 0.0 -0.1 15
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 04.0 0.0 =
C - weight 94.0 0.0 + 0.2
Flat 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 + 0.1
Leq 94,0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
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Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 il
136.0 136.0 0.0 Ll
135.0 135.0 0.0 = 81
134.0 134.0 0.0 ||
133.0 133.0 0.0 4 1.1
132.0 132.0 0.0 d=1.1
131.0 131.0 0.0 .1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 +:1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 + 1.1
84.0 84.1 0.1 + 1.1
79.0 79.0 0.0 s Ll
74.0 74.1 0.1 +1.1
69.0 69.0 0.0 =15
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 + 1.1
54.0 54.0 0.0 1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 +:1.]
34.0 34.0 0.0 il.]
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 % 1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 1
26.0 26.0 0.0 1.1
25.0 25.0 0.0 1.1
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8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weightisgef (s ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1555 5.0
Fast 2 8 117.0 117.0 0.0 10825
200 800 134,0 134.0 0.0 +1.0
il 2 8 108.0 108.0 0.0 165550
; 200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1:05i-2:5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 5
One 136.4 136.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 2.0

QF-TS12-04-04-020664
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate
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CERTIFICATE OF CALIBRBATION

Certificate No. : CDT-030-66

Page 1 of 2
Equipment Name: Heat Stress Monitor
Manufacturer.: Delta OHM
Model: HD32.2
Serial No: 15006318
ID No: BKK_FS06GEG8
Customer Received date: 11 Jul 2023
Name: ALS laboratory group (thailand) Co., Ltd. Calibration date: 18 Jul 2023
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 18 Jul 2023
Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thailand.
Reference Used During Calibration Calibration Condition
1.Standard Temperature Probe Model: STS-100 A500, Temperature: (2343)°C
Serial No.: 667682-09, Due date: 28 Mar 2024 Relative Humidity: (55+15)%
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 22 July 2023
Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-001 according to international system of units (SI) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0038-23, Certificate number: ER-0092-
temperature scale use was based on ITS-80. 22
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Calibrated by J Approved Signatory: .. \IW

[J Mr. Sorawit Thachalad Mr Parinya Booncharoen
4 Miss Jittraporn Lertsomphol Calibration Department Manager
] Miss Ruangrumpai Phoommit NAC
IRANATEE LW
s Lo,

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EBXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No, : CDT-030-66

Page 2 of 2
Result of Calibration: ] Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15017685.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("o
(mm) ("C) (")
80 20.060 20.0 -0.1 0.099
80 25.054 25.0 0.1 0.099
80 30.050 30.0 0.0 0.099
80 35.043 35.0 0.0 0.099
80 40.036 40.0 0.0 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 15015968,
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("c) ("0
(mm) ("C) (0

110 20.060 20.0 -0.1 0.099
110 25,055 25.0 0.1 0.099
110 30.050 30.0 -0.1 0.099
110 35.043 35.0 0.0 0.099
110 40.036 40.0 0.0 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15015495.
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘c) (‘C)
(mm) (‘C) (C)

75 20.060 20.4 0.3 0.099
75 25.055 25.2 0.1 0.099
75 30.050 30.1 0.1 0.099
75 35.043 35.0 0.0 0.099
75 40,036 39.9 0.1 0.099

UUC™* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

% End of Certificate %

NAC

JIRANATEE ASSOCIATES CO,, LTD.
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CERTIFICATE OF CALIBRATION

Equipment Name: Heat Stress Monitor
Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 15006710

ID No: BKK_FS0672

Certificate No. : CL-040-66
Page 1 of 2

Customer

Name: ALS laboratory group (thailand) Co., Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thailand.

Reference Used During Calibration

1.5tandard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
1l, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on [TS-90.

Received date: 15 Feb 2023
Calibration date: 22 Feb 2023
Issue date: 23 Feb 2023

Calibration Condition
Temperature: (23+£3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0092-
22

or .. Oneken T

Calibrated by H
[ Mr. Sorawit Thachalad
] Miss Jittraporn Lertsomphaol

NAC

pproved Signatory: ..L..(.LLIY L Y.
Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOUIATES CO., LTD. |

THIS CERTIFICATE MAY NOT BE REFROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS

BEEN OBTAINED IN WRITING FROM THE LABORATORY.

NSC - TISI - TIS 17025
CALIBRATION 0367
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i \NAQ . Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com CALIBRATION 0367
Certificate No. : CL-040-66
Page 2 of 2
Result of Calibration: [V Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15015852,
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘c ('C)
(mm) (‘c) (‘C)
60 20.065 20.0 -0.1 0.099
60 25.060 25.0 0.1 0.099
60 30.053 30.0 0.1 0.099
60 35.047 35.0 0.0 0.099
60 40.044 40.0 0.0 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 14036714.
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘C) (‘c)
(mm) (‘c) ("0
70 20.065 20.14 0.0 0.099
70 25.061 24.9 -0.2 0.099
70 30.053 29.8 -0.3 0.099
70 35.047 34.7 -0.3 0.099
70 40.043 39.6 -0.4 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 15021832,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertai
Depth Reading Reading (‘c) (‘o)
(mm) ("c) ("0
110 20.065 20.1 0.0 0.099
110 25.080 261 0.0 0.099
110 30.053 30.1 0.0 0.099
110 35.047 35.1 0.1 0.099
110 40.043 40.1 0.1 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

% End of Certificate %
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CERTIFICATE OF CALIBBATION

Certificate No. : CDT-028-66

Page 1 of 2
Equipment Name: Heat Stress Monitor

Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 15002056

ID No: BKK_FS0658

Customer Received date: 11 Jul 2023

Name: ALS laboratory group (thailand) Co., Ltd. Calibration date: 17 Jul 2023

Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 18 Jul 2023

Khwaeng Suan Luang, Khet Suan Luang, Bangkok

10250 Thailand.

Reference Used During Calibration Calibration Condition

1.Standard Temperature Probe Model: STS-100 A500, Temperature: (23+3)°C

Serial No.: 667682-09, Due date: 28 Mar 2024 Relative Humidity: (55+15)%

2.Digital Temperature Indicator Model: DTI-1000-A MK

I, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure Traceability

The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-001 according to international system of units (SI) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0038-23, Certificate number: ER-0092-
temperature scale use was based on ITS-90. 22
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Noted: The certificate is valid only to the item calibrated on date and place of calibration,

Calibrated by Apgroved Signatory: ...........»J XL
[ Mr. Sorawit Thachalad : Mr. Parinya Booncharoen

1 Miss Jittraporn Lertsomphol NAC Calibration Department Manager
[J Miss Ruangrumpai Phoommit

JIRANATEE ASSOCIATTES CO,,LTD,

——
———————

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
CBTAINED IN WRITING FROM THE LABORATORY,
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Certificate No. : CDT-028-66

Page 2 of 2
Result of Calibration: V Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Eunction:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15008697,
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertain
Depth Reading Reading (‘) (‘)
(mm) ("0 ("C)
80 20.054 19.9 -0.2 0.099
80 25.052 24.9 -0.2 0.099
80 30.045 29.9 -0.1 0.099
80 35.038 34.9 -0.1 0.099
80 40.031 39.9 -0.1 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 18009534,
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) (‘c)
(mm) ("¢ ("C)

110 20.055 19.9 02 0.099
110 25.051 24.9 0.2 0.099
110 30.046 299 0.4 0.099
110 35.038 34.9 0.1 0.099
110 40.031 39.9 0.1 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15003274,
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading (°C) ("0
(mm) (C) ("C)

75 20.055 20.1 0.0 0.099
75 25.052 25.0 -0.1 0.099
75 30.046 20.9 0.1 0.099
75 35.038 34.8 -0.2 0.089
75 40.031 39.7 -0.3 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

% End of Certificate %

)

NAC

JIRANATEE ASSOCIATES CO., LT,




63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, M{g o A\
’ Walthapra, Bangkokyai, Bangkok 10600 Thailand. ’«f’%\?:\‘ e\
NAC  Tel: (66) 0D2-8680812#13 Pax: (66) 02-8680860 wwwjiranateecom  commonons

CERTIFICATE OF CALIBBATION

Certificate No. : CDT-032-66

Page 1 of 2
Equipment Name: Heat Stress Monitor

Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 15006704

ID No: BKK_FS0G70

Customer Received date: 11 Jul 2023

Name: ALS laboratory group (thailand) Co., Ltd. Calibration date: 18 Jul 2023

Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 18 Jul 2023

Khwaeng Suan Luang, Khet Suan Luang, Bangkok

10250 Thailand.

Reference Used During Calibration Calibration Condition

1.Standard Temperature Probe Model: STS-100 A500, Temperature: (234+3)°C

Serial No.: 667682-09, Due date: 28 Mar 2024 Relative Humidity: (55+15)%

2.Digital Temperature Indicator Model: DTI-1000-A MK

11, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure Traceability

The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-001 according to international system of units (SI) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0038-23, Certificate number: ER-0092-
temperature scale use was based on ITS-20. 22
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Figlorrn 7

Noted: The certificate is valid only to the jtem calibrated on date and place of calibration.

#PPROVED B

T
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Calibrated by proved SIignatory: ...
O Mr. Sorawit Thachalad NAC Mr. Parinya Booncharoen
] Miss Jittraporn Lertsomphol ; Calibration Department Manager

[J Miss Ruangrumpai Phoommit TRANATEE ASSOCIATES CO., LTI,

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FPULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No, : CDT-032-66

Page 2 of 2
Result of Calibration; ] Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15017681.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘c) ('C)
(mm) (‘C (‘C)
80 20.039 20.1 0.1 0.099
80 25.056 25.1 0.0 0.099
80 30.051 30.1 0.0 0.099
80 35.046 351 0.1 0.099
80 40.040 40.1 0.1 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 15021838.
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Standard uue Error Uncertainty
Depth Reading Reading (‘c) ("C)
(mm) ("C) ("C)

110 20.039 20.1 04 0.099
110 25.057 25,1 0.0 0.099
110 30.051 30.14 0.0 0.099
110 35.046 35.1 0.1 0.099
110 40.040 40.1 0.1 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15015488.
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Standard uuc Error neertain
Depth Reading Reading (‘c) ("0
(mm) (C) ("C)

15 20.039 20.2 0.2 0.099
5 25.057 251 0.0 0.099
[ 30.051 30.0 -0.1 0.099
75 35.046 35.0 0.0 0.099
75 40.040 399 -0.1 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

% End of Certificate %

NAC

JIRANATTE ASSOCIATES CO,, LTI
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CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Equipment Name: Heat Stress Monitor
Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 15006309

ID No: BKK_FS0667

Customer

Name: ALS laboratory group (thailand) Co., Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Certificate No. : CL-033-66
Page 1of 2

Received date: 07 Feb 2023
Calibration date: 13 Feb 2023
Issue date: 14 Feb 2023

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0092-

22
I A ]
APPROVED BY ﬂ/ . :
!.

J‘?

FUW N YELW D

ey pere 2 m

BT e e e

Calibrated by
[] Mr. Sorawit Thachalad
1 Miss Jittraporn Lertsomphol

NAC

Approved Signatory: .. \LZW

Mr. Parinya Boancharoen
Calibration Department Manager

(JIRANATE ASSOCIATES CO.,LTD |

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED €XCEPT IN FULL UNLESS PERMISSION FOR REPRODUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No. : CL-033-66
Page 2 of 2
Result of Calibration; M Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15017683.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘C) ("C)
(mm) (‘C) (')
60 20.049 20.2 0.2 0.099
60 25.056 25.2 0.1 0.099
60 30.051 30.2 0.1 0.099
60 35.045 35.2 0.2 0.099
60 40.041 40.2 0.2 0.099
Table 2: This equipment was connected with temperature probe Model: TR3207.2 S/N: 150155086,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("0
{mm) ("C) (0
70 20.049 20.1 0.1 0.099
70 25.056 25.0 -0.1 0.099
70 30.051 29.8 -0.2 0.14
70 35.045 34.7 -0.3 0.099
70 40.041 39.6 -0.4 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 15009822.
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘0 ("C)
(mm) ("C) )
110 20.049 20.0 0.0 0.099
110 25.056 25.0 -0.1 0.099
110 30.051 30.0 -0.1 0.099
110 35.045 35.0 0.0 0.099
140 40.042 40.0 0.0 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

% End of Certificate %

J
NAC

\I]IRANATE ASSOCIATES CO,,LTD
by A
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63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, w y/\—
NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand. N

Tel.: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com CALIBRATION 0357

CERTIFICATE OF CALIBBATION

Certificate No. : CDT-028-66

Page 1 of 2
Equipment Name: Heat Stress Monitor

Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 15002056

ID No: BKK_FS0658

Customer Received date: 11 Jul 2023

Name: ALS laboratory group (thailand) Co., Ltd. Calibration date: 17 Jul 2023

Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 18 Jul 2023

Khwaeng Suan Luang, Khet Suan Luang, Bangkok

10250 Thailand.

Reference Used During Calibration Calibration Condition

1.Standard Temperature Probe Model: STS-100 A500, Temperature: (23+3)°C

Serial No.: 667682-09, Due date: 28 Mar 2024 Relative Humidity: (55+15)%

2.Digital Temperature Indicator Model: DTI-1000-A MK

I, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure Traceability

The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-001 according to international system of units (SI) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0038-23, Certificate number: ER-0092-
temperature scale use was based on ITS-90. 22

R S T A T S SR e e T,

cvicwey . Jlber P

Noted: The certificate is valid only to the item calibrated on date and place of calibration,

Calibrated by Apgroved Signatory: ...........»J XL
[ Mr. Sorawit Thachalad : Mr. Parinya Booncharoen

1 Miss Jittraporn Lertsomphol NAC Calibration Department Manager
[J Miss Ruangrumpai Phoommit

JIRANATEE ASSOCIATTES CO,,LTD,

——
———————

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
CBTAINED IN WRITING FROM THE LABORATORY,



63/14-15,67/356-36, Soi Pelchkasem7,7/1, Petchkasem Rd, %
NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand. KRR e
S oo Tel: (66) 02-86808124#13 Fax: (66) 02-8680860 www.jiranatee.com CALIBRATION 0367

Certificate No. : CDT-028-66

Page 2 of 2
Result of Calibration: V Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Eunction:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15008697,
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertain
Depth Reading Reading (‘) (‘)
(mm) ("0 ("C)
80 20.054 19.9 -0.2 0.099
80 25.052 24.9 -0.2 0.099
80 30.045 29.9 -0.1 0.099
80 35.038 34.9 -0.1 0.099
80 40.031 39.9 -0.1 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 18009534,
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) (‘c)
(mm) ("¢ ("C)

110 20.055 19.9 02 0.099
110 25.051 24.9 0.2 0.099
110 30.046 299 0.4 0.099
110 35.038 34.9 0.1 0.099
110 40.031 39.9 0.1 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15003274,
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading (°C) ("0
(mm) (C) ("C)

75 20.055 20.1 0.0 0.099
75 25.052 25.0 -0.1 0.099
75 30.046 20.9 0.1 0.099
75 35.038 34.8 -0.2 0.089
75 40.031 39.7 -0.3 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

% End of Certificate %

)

NAC

JIRANATEE ASSOCIATES CO., LT,
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63/14-15,67/35-36, Sol Petchhasem?,7/1, Petchkasem R,  JDGMRA _
Watthapra, Bangkokyai, Bangkok 10600 Thailand. N

| NAC  Tel: (66) D2-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CALIBRATION D367

CERTIFICATE OF CALIBRATION

Certificate No. : CT-004-66
Page 1 of 2

Equipment Name: Heat Stress Monitor
Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 13032503

ID No: BKK_FS0651

Customer Received date: 22 May 2023
Name: ALS laboratory group (thailand) Co., Ltd. Calibration date: 31 May 2023
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 01 Jun 2023

Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thailand.

Reference Used During Calibration Calibration Condition -

1.Standard Temperature Probe Model: STS-100 A500, Temperature: (23+3)"C =U oY rhsuenes
Serial No.: 667682-09, Due date: 28 Mar 2024 Relative Humidity: (55+15)% ’W
2.Digital Temperature Indicator Model: DTI-1000-A MK iy e ) NATE 31 j“f
I, Serial No.: 671407-00591 Due date: 22 July 2023 Sabademrs el aodnem
Calibration Procedure Traceability

The temperature calibration was done by In-House The measurement resulis are traceable to the
calibration method as WI-CL-001 according to international system of units (Sl) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0038-23, Certificate number: ER-0092-
temperature scale use was based on ITS-90. 22

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

Calibrated by pproved Signatory: ...Le.. e ieecreeesee s ere e

1 Mr. Sorawit Thachalad N qc Mr. Parinya Booncharoen

¥ Miss Jittraporn Lertsomphol A Calibration Department Manager
\JIRANATE ASSOCIATES €O,

——

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Result of Calibration:
Calibration Range:
Function:

63/14-15,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai, Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.. (66) 02-8680860 www.jiranatee.com

] Without Adjustment
20-40°C

] With Adjustment
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NSC - TISI - TIS 17025
CALIBRATION 0367

Certificate No. : CT-004-66
Page 2 of 2

Table 1: This equipment was connected with wet bulb probe Model; HP3201.2 S/N: 16008223.

Dimension: Diameter 14 mm. Length 170 mm.

Immersion
Depth
(mm)

80
80
80
80
80

Table 2: This equipment was connected with Globe thermometer probe Mode
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion
Depth
(mm)
110
110
110
110
110

Standard
Reading
(‘C
20.001
25.006
29.999
35.000
40.002

Standard
Reading
("C)
20.001
25.006
29.999
35.000
40.002

uuc
Reading

(0

19.9
24.9
29.9
34.9
39.9

uuc

Reading

(‘0
20.0
25,0
30.0
35.0
40.0

-0.1
-0.1
-0.1

Error
(W)

0.0
0.0
0.0
0.0
0.0

Uncertain
(‘C)

0.099
0.099
0.099
0.099
0.099

[: TP3276.2 S/N: 160081889.

Uncertainty
("C)

0.099
0.099
0.099
0.099
0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2 S/N: 16010553.

Dimension: Diameter 14 mm. Length 150 mm.

Immersion
Depth
(mm)
75
75
75
75

75

Standard
Reading
(')
20.002
25.006
29.999
35.000
40.002

UUC#* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2

providing a level of confidence of approximately 95%.

(0
20.1
25.0
28.9
34.9
39.8

% End of Certificate %

NAC

JIRANATE ASSOCIATES Co0.,

——

(‘C)

0.1
0.0
-0.1
0.1
-0.2

("0

0.098
0.099
0.009
0.099
0.099



63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai, Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.. (66) 02-8680860 www.jiranatee.com

" =

U “ Il "f'l
o\ f*-,"
=, -

~—
——

R

i

Yl

NS
TR o s
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Equipment Name: Heat Stress Monitor
Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 13024807

ID No: BKK_FS0644

Certificate No. : CDT-018-66
Page 1 of 2

Customer

Name: ALS laboratory group (thailand) Co., Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 28 Mar 2024
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Noted: The certificate is valid only to the item calibrated on date and place of caﬁbratfon}

Received date: 22 Jun 2023
Calibration date: 7 Jul 2023
Issue date: 7 Jul 2023

Calibration Condition
Temperature: (23+3)'C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0038-23, Certificate number: ER-0092-
22

mlon 1,

 REVIEW BY W

s APPROVED BY e mrmerrmes
iy (24

s NEXT GAL, DATE .rsieiiiimivisias

pre—

" oy

Calibrated by

] Mr. Sorawit Thachalad
1 Miss Jittraporn Lertsomphol
[¥] Miss Ruangrumpai Phoommit

NAC

ARproved SIENatory: .........c..loXievermeraernrneereresnsrssenens
Mr. Parinya Booncharoen
Calibration Department Manager

L JTRANATEE ASSOCINTES CO.. I..TDJ

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEBEN OBTAINED IN WRITING FROM THE LABORATORY.
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63/14-16,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd, %
Watthapra, Bangkokyai, Bangkok 10600 Thailand. RN
NSC - TISt - TI5 17025
"I:_‘N_‘IN{}Q“_ ., Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com CALIBRATION D367
Certificate No. : CDT-018-66
Page 2 of 2
Result of Calibration: M Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 13030283.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) (*C)
(mm) ("C) ("0

80 20.039 20.1 0.1 0.099

80 25.050 25.1 0.0 0.099

80 30.048 30.1 0.1 0.099

80 35.043 35.1 0.1 0.099

80 40.037 40.1 0.4 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 13030457,
Dimension: Diameter 3.3 mm. Length 205 mm.

Imm n Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("0
(mm) ("0 ("c)
110 20.040 20.7 0.7 0.099
110 25.050 25.7 0.6 0.099
110 30.048 30.7 0.7 0.098
110 35.043 35.7 0.7 0.099
110 40.037 40.7 0.7 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2 S/N: 13013675.
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘o) (")
(mm) ("C) ("C)

75 20.040 20.1 0.1 0.099
75 25.050 25.0 0.0 0.099
75 30.048 29.8 -0.2 0.099
75 35.043 34.8 -0.2 0.099
78 40,037 39.7 -0.3 0.099

UUC#* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

NAC

JIRANATEE ASSOCIATIS €GO, LTD,




Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG. BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484
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NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration Certificate No. : 22PH476

Lux Meter
PEAKMETER
PME612L
H12A-K20118
BKK_FS1146

Used Item

12 September 2022
13 September 2022

Page: 1of 2

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

Reference: 2209-0405WSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd.
Ambient Temperature; ( 23 £ 2 ) °C
Relative Humidity: (50 + 16 ) % 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand
Procedure used: Calibration were conducted using In-house calibration procedure CP-PH01 by measuring against
luminous-intensity standard lamp (source-based method) According to the inverse square law measurement
method.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Photometry & Encorder

2) High-accuracy lrradiance Standard

Model Serial No. Certificate No. Due Date
LMguide 9,6 m 120RC003 DL-0064-22 20 Jul 2025
OL-FEL-U F-1471 TP-1037-21 18 Oct 2022

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

3.Test Equipment : Programmable Voltage/Current Source ( Model : OL83A, S/N : 09220284 ).

4.Test Equipment : llluminance Meter ( Model : 51002, S/N : 080129 ).

5.The certificate is valid only to the item calibrated on date and place of calibration.
6.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Nival

Nitas

Issue Date : 14 September 2022

{ REVIEW BY ... é%WGM ...... ’V

]

§ APPROVED BY

1 NEXT CAL. DATE 1‘3/5]/25
Approved Signatory : AL~

[ ]Phalinee Prabpaipal
[ ]Chatchawan Khunpiluek
[\/mumawat Khamchai

B 0297390



Cert. No.: 22PH478

Page.: 2 of 2
Result of calibration:- () Without adjustment ( * ) After adjustment
Function : llluminance Measurement Range : Autorange
Before Adjust After Adjust
Standard Value UUC* Reading UUC* Reading Error Uncertainty
(Ix) (Ix) (Ix) (Ix) {£1%)
0 0.00 0.00 0.00 0.060
Th - 15.06 0.06 0.22
100 - 100.8 0.8 1.5
500 - 501 1 7.3
1000 956 1001 1 15
2000 - 2020 20 30
3000 - 3010 10 45
4000 - 4020 20 60
5000 4800 5030 30 75
The reported uncertainty of measurement was based on a standard uncertainty multiplied by
a coverage factor k=2, providing a level of confidence of approximately 95 %
Before adjustment light source factor setting mode : L0 = 1.000
After adjustment light source factor setting mode : L0 = 1.047
UUC* = Unit Under Calibration.
-o00o-
e

a1125582
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘\::2‘*_..-//\_// 1
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M |
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % ﬁ e \ Y\
TEL, 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
GALIBRATION 0008

Certificate of Calibration Certificate No. : 23PHB27

Page: 1of 2

Equipment : Lux Meter
Manidactirer Extech This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : 407026 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: A.060289
ID No.: BKK_FS1219
Condition As-Recelved: Used ltem
Received Date: 27 November 2023
Calibration Date: 28 November 2023
Reference: 2311-0889WSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd.
Ambient Temperature: ( 23 £ 2) °C
Relative Humidity: (50 £ 15 ) % 104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Procedure used: Calibration were conducted using calibration procedure No. CP-PHO1 based on inverse square law technigue.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Photometry & Encorder LMguide 9,6 m 120RC003 DL-0064-22 20 Jul 2025
2) High-accuracy Irradiance Standard OL-FEL-U F-1473 TP-1028-23 14 Feb 2024

2.This result of calibration was made on requested at the point specified by customer.
3.Test Equipment : Programmable Veltage/Current Source ( Model : OL83A, S/N : 16221394 ),
4.Test Equipment : llluminance Meter ( Model : 51002, S/N : 080129 ).

R L T S A e e T

/fm lomn

5.The certificate is valid only to the item calibrated on date and place of calibration.
6.This Certification is traceable to the International System of Unit maintained through:- HIEVIEVY BY
-National Institute of Metrology Thailand (NIMT)
-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

.'_"_\.'al

rAATETE

R e L LT e

Calibrated by :  Nivat Nitas Approved Signatory : Ao
Issue Date : 30 November 2023 [ ]1Phalinee Prabpaipal

[ ]Chatchawan Khunpiluek
[/]/Nuntawat Khamchai

B 0330104



Result of calibration:-
Function : llluminance Measurement
Standard Value
(Ix)
0
16
100
500
1000
1500
1900

Function : llluminance Measurement
Standard Value
(Ix)
2000
3000
4000
5000

( * ) Without adjustment
Range :

UUC* Reading

(Ix)
0
14

101

502

088

1472

1858

Range :
UUC* Reading

(Ix)
2020
3020
4000
4950

2000
Error

(Ix)

() After adjustment

Ix

Cert. No.: 23PH627
Page.: 2 of 2

Uncertainty
( be)
0.61
14
6.5
13
20
25

Uncertainty
(£1x)
26
39
52
65

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

Light source factor setting mode : L
UUC* = Unit Under Calibration.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) T

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES f'{’///_/r--_":\"\‘\: S
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pnfutab
NSC-TISI-TIS17025
TEL. (-2717-3000-29 FAX. 0-2719-9484 CALIBRATION 0008

Cert.No.: 23CH302
Page.: 1of2

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : S2-Field Kit
Serial No. : B727332415 7)
Wﬁ% [
ID No. : BKK_LG0012 APPROVED BY ..LL0 .
Condition As-Received: Used Item
NEXT CAL. DATE .93.’..‘?%,) o OO
Received Date : 03 March 2023 ! . e
Calibration Date : 08 March 2023
Reference : 2303-0113DsC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature : (25 % 2.6) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :

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

Calibrated by : Walalak Sirithean

Approved by : %

Approved Signatory

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

Issue Date : 10 March 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0051922



Cert. No.: 23CH302
Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instrument ;-
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023

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

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 July 2024
pH 6.987 CPA chem 826589 09 July 2023

pH 10.010 CPA chem 863835 28 Dec 2023

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

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH = mv pH (2m¥) k
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/N.: B727332415 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV | Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) (&) k
pH Electrode 4.008 4,01 188 0.0079 2.00
S/N.: 2244445 6.987 6.99 13 0.011 2.00
10.010 10.01 -165 0.0096 2.00

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) o
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES .

4 R
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 (A

B

N

)

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

NSC-TISI-TIS1T025
CALIBRATION 0008

Cert. No.: 23LM38
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Pornthippa Tameyakul

(/) Malee Butkruea
() Suwit Imjai

Issue Date :

pH Meter with Sensor
Mettler Toledo
S2-Field Kit
B727332415
BKK_LG0012

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

TPA On Site Calibration Laboratory

3 March 2023
14 March 2023
(26+10)°C
(50+30) %
(220+£22)V

Warakorn Lerngagtrakul

May, -

Approved Signatory

16 March 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0052561



Equipment :
Condition As-Received :
Reference :
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on |TS-90,
Condition of this result of calibration
1. Reference standard instrument:-

pH Meter with Sensor
Used ltem
2303-0113DSC-2

Cert. No.: 23LM38
Page.: 2 of 2

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1523 2188080 2211285 21 Oct 2023

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

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

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.; 2244445

Calibration| Immersion Standard uuc* ; Coverage

Point Depth Temperature Reading Error Uneertainty. Factor
("C) (mm) (C) (C) (C) (£°C) k
20.0 100 20.002 20.2 0.198 0.16 2.00
25.0 100 25.001 25.3 0.299 0.16 2.00
30.0 100 30.002 30.3 0.298 0.16 2.00
35.0 100 35.004 35.3 0.296 0.16 2.00
40.0 100 40.003 40.4 0.397 0.16 2.00
45.0 100 45.003 454 0.397 0.16 2.00
50.0 100 50.003 50.4 0.397 0.16 2.00

UUC* : Unit Under Calibration

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

erfuulaha? “
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TEL.3-2717-3000-27 FAX.0-2719-9484 CALIERATION 0005
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Cert.No.: 22CH1222
Page.: 10f2

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : Seven Compact 5220
Serial No. : - B520948426
Calok.. .

ID No. : BKK_EN0072 REVIEW BY ... 21
Condition As-Received: Used Item _ ' [ ] A\L
Received Date : 09 September 2022 APPROVED BY (/ "

i . o
Calibration Date : 12 September 2022 |\ or o pate 12102(LE
Reference ! 2209-0312DSC-1
Submitted by : : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature : (256 = 2.5) °C
Relative Humidity : (50 + 15)% _
Calibration Procedure : In -~ house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by : Warakorn Lerngagtrakul

Approved by : “maJM .

Approved Signatory

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

Issue Date : 15 September 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may nol be reproduced other than in full, ¢xcept with the prior written

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

A MNAAAAR™S



Cert. No.: 22CH1222
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023

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

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 823320 20 June 2024
pH 6.985 CPA chem 794122 14 Feb 2023
pH 10.008 CPA chem 823323 20 June 2023

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

Calibration Results

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Volitage Actual Reading Measurement factor
Calibration Input
pH n?v mV oH (2mV) k
pH Meter 4,000 177.48 1774 4,000 0.058 2.00
S/N.: B520948426 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actuat mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
' : (mV) (%) k
pH Electrode 4,008 3.999 153.9 0.0055 2.09
S/N..PCE-86-EX1001 6.985 7.017 -13.7 0.0084 2.00
10.008 9,996 -179.0 0.0078 2.06

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

-000-
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Metrological Center
T SCI ECO Services Company Limited
k }‘ S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 T L

Website : www.scieco.co.th E-Mail ; calibrate@scg.com

Certificate No.T231303 Page 1 of 3
Certificate of Calibration
Equipment : Liquid Bath ( Water)

Manufacturer : MEMMERT

REVIEW BY ;"‘HUK %

Model : WNB29
APPROVED BY L-L—AL

Serial No. : L611.0135 5
NEXT CAL. DATE 0»[0'\1%

Customer Code  : BKK EN0148 o

ID No. : T6455A4

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : ORGANIC PREPARATION LAB

Date of Receipt : 27 June 2023

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By : 3>T“ Zgﬂ / Boonchai Suriyawong (Site Calibration Manager)
11JuL 2023

Date of Issue -

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

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

FM-L14118/31-08-64



Ay Metrological Center
K@)‘ ‘ SCG SCI ECO Services Company Limited

. ; ; NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION: 0244

Certificate No. T231303 Page 2 of 3

Calibration Report

Equipment : Liquid Bath ( Water )
Date of Calibration : 4 July 2023
Environment : Temperature : 22.2-22.5 °C

Line Voltage : 221.6-224.8 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1

. This equipment was calibrated by insert five resistance thermometer detectors into its water bath , the other one

thermocouple type T use for ambient temperature measurement . The calibration was done in according

to WI-T36 ( based on ASTM E715-80 ( Reapproved 2001 )).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 OHM MI18 (CH1,CH6-CH7,CH9-CH10) T230545 10 April 2024
DATA LOGGER 34970A T149 T230545 10 April 2024

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244,)

. Condition of calibrated item : good

Equipment Description :
0

Time Constant 3 Hour 45  Minute At 60 C
. Adjustment :
( X ) without adjustment () after adjustment
i
Approved By. T

FM-L15 117/15-05-63



©ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T231303 Page 3 of 3
Calibration Report
Side View Top View STD4 = CH9
STD3 =cH7 ; ;
T ‘__,,——Medium — Geometric Center fReference point) /
"""""""" T"""""""'""" . E
H D /Immersion line (depth=—__4  ¢cm.) . 3 T 4 .
= b — W A w— {D=Medium level) w
l I 5 STD2 = | _cH+6
STDL = cit ~~1 @ 1 l STD5 = ci-lo 2 (@A
< L > T uuc 's floor
® |~ ®5 = Position of Working standards
- D = Medium level : 8 cm. Working space dimension: 40 X 60 X 16 (WxLxH)
-UUC 's medium :  Water
- Working standards are located at 2.5  cm. away from each coner and walls.
Measurement Results:
Average Standard Reading at each position (OC )
Calibration Point CH-1 CH-6 CH-7 CH-9 CH-10
60 60.03 60.06 60.24 60.11 60.18
85 8§4.79 84.83 8542 85.05 85.20
95 93.71 93.83 94.62 94.15 94.42
Liquid Bath ( Water ) Temperature Distribution
, Reading (DC ) Average Stability Uniformity Uncertainty Coverage
Setting ( C) " 5 " 5
Min , Max | Average % iy (+C) +C) +C) Factor k
61.0 60.9,61.1 61.0 60.12 0.13 0.19 0.29 2.04
86.0 85.8,86.2 86.0 85.06 0.19 0.47 0.44 2.17
95.0 94.6 , 95 94.9 94.15 0.32 0.65 0.55 2.13

* The quoted uncertainty exclude "uniformity”

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k¥ which for a t-distribution, providing
a level of confidence of approximately 95 % .

Approved By.

WA

FM-LI5 117/15-05-63




- Metrological Center
@ SCI ECO Services Company Limited
k )‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scieco.co.th E-Maiil ; calibrate@scg.com

Certificate No. T222502 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Oven)
Manufacturer : Memmert ? .

REVIEW BY "?Lfk’T
Model : UF 450

VED BY u—/{U—-

Serial No. : B7170531 APPRO o]

NEXT CAL. DATE 208128
Customer Code : BKK_EN0273 y
ID No. : T8042A4
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Customer Location : Oven Room

Date of Receipt : 23 November 2022

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By : }"‘“A‘\ /Boonchai Suriyawong (Site Calibration Manager)
0 9 DEC 2022

Date of Issue

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

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

FM-L14118/31-08-64



Ay Metrological Center
’(@)‘ ‘ SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. potyitieilioy

Certificate No. T222502 Page 2 of 4

Calibration Report

Equipment : Chamber ( Oven )
Date of Calibration : 29 November 2022
Environment : Temperature : 29.1-29.6 °C

Line Voltage : 221.3-223.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1.

This equipment was calibrated by insert nine resistance thermometer detectors and nine standard thermocouples type T
into its chamber , the other one resistance thermometer detector use for ambient temperature measurement .

The calibration was done in according to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .

. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 27<(CH1-10) T210004 30 December 2022
TC TYPET TN261-TN270 T210010 30 December 2022
DATA LOGGER 34970A T149 T210004 30 December 2022

. This certificate is traceable to :

National Institute of Metrology { Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)

. Condition of calibrated item ; good

Equipment Description :
Time Constant I  Hour 49 Minute At 104 °C

Fresh Air Damper Open Min D Medium Max

|:| Close

[ JNot Available

. Adjustment :

( )} without adjustment { X ) after adjustment

T |

1
Approved By. ._,M

FM-L15 117/15-05-63



gAY Metrological Center
@ ‘ SCG SCI ECO Services Company Limited

i ; ; NSC-TISITIS
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. cmaaﬂg;gﬁ
Certificate No, T222502 Page 3 of 4

Calibration Report

g—CH'I 27-CHg

r'y é

27-CHS 27-CHé 4~—— Chamber Edge
27-CHY
Q
H
Q2'1’-!.3I-l3 HA g-CHﬁ
27-CHI 27-C‘H2
W W2 b § o D
) “ar »

Remark :
Internal Dimenstons of Chamber : W (Width) = 104 cm. , H (Height) = 72 cm. and D {Depth} = 60 cm,
Size of Installed Standard sensor number 27-CH1 to number 27-CH8 : a=S5cm, b=5cm. and ¢=5¢m.
Size of Installed Standard sensor number 27-CH9 : W/2 = 104 cm./2 , H/2 = 72 con/2 and D/2 = 60cm./2

Measurement Results

Average Standard Reading at each position (°C }

Calibration Point 27-CH1| 27-CH2| 27-CH3| 27-CH4 27-CHS | 27-CH6 27-CH7 27-CHS8 | 27-CH9
104 104.07 | 103.60 | 103.45 104.02 104 47 103.57 104.59 103.78 104.t8
Chamber { Oven ) Temperature Distribution
Reading (°C } Coverage
Setting ("'C) Average ('C) Stability (+ C) Uniformity (C) Uncertainty (+ C )
Min , Max Average Factor &
104.0 - 104.0 103,97 0.07 0.70 0.42 200

* The quoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

Koy, 2ot

alevel of confidence of approximately 95 % .

Approved By

FM-LI5 117/15-05-63



{@\‘ ‘ SCG Metrological Center
W SCI ECO Services Company Limited
' 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. Eif.'géfiﬂ?u‘ﬁgﬁ

Certificate No. T222502 Page 4 of 4

Calibration Report

fTNZG? TN2468
F é é
265
™ TNzéé [+—— Chamber Edge
TN2469
O
H
sy 264
TN25E TN362
: o C
v W2 bi ; v D
: dar * b
) w "

Remark :
Intemal Dimensions of Chamber : W (Width) = 104 cm. , H (Height) = 72 cm. and D {Depth} = 60 cm,
Size of Installed Standard sensor number TN261 to number TN268: a=5c¢m. ,b=5cm. and ¢ =5 cm.
Size of Installed Standard sensor number TN269 : W/2 = 104 cm./2 , H/2 =72 cm./2 and D72 = 60cmn./2

Measurement Results
Average Standard Reading at each position (OC )
Calibration Paint TN261 | TN262 | TN263 TN264 TN265 TN266 TN267 TN268 | TN269
180 179.14] 17917 179.65| 17926 | 13041 | 17964 | 181.1%8 180,99 | 180.36
Chamber ( Oven) Temperature Distribution
°c Reading (°C) o o o e Coverage
tti - A Stability (+ C Uniformit i +C
Setting { C) Min, Max | Average verage ( C) ability (£ C} | Uniformity (C) | Uncertainty ¢ C) Factor &
180.0 - 180.0 179.98 0.38 1.78 1.10 2.00

* The quoted uncertainty exclude "uniformity™

The calibration result apply only the sbove calibrated item,

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

& level of confidence of approximately 95 % .

FM-L15 117/15-05-63

Approved By




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

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

- Cert.No.: 22TW178

Certificate of Testing

Equipment : -
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(/ ) Malee Butkruea

( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date :

Page.: 1 of 2
DO Meter
YS
5100 REVIEW BY ...... Ml'fk? .....
15L103204 :
BKK___EN0205 APPROVED BY -..Kﬁlﬁ. Pt T
02 August 2022} ey CAL, DATE 09109’{93‘?

03 August 2022
2208-0060DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Temperature (25£5)°C

Humidity (50 + 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Wak, -

Approved Signatory

4 August 2022

5 0293758



Cert.No.: 22TW178
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 21MM430 21 Sep 2022
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result _: Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No,: 17A100064
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mg/L) {mglL}) (mg/L)
8.06 8.07 0.0045

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

-000-

ok, .

a1119718
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI i8, SUANLUANG, SUANLUANG BANGKOK 10250

)
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¥

o
o fyy L™

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

NSC-TIS-TIS17025
CALIBRATION 0003

Cert. No.: 22LM107
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul

} Malee Butkruea
() Suwit Imjai

Issue Date :

DO Meter with Sensor
YSI

5100

150103204
BKK_EN0205

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

TPA On Site Calibration Laboratory

2 August 2022
4 August 2022
(261+10)°C
(50+30})%
(22022 )V

Man Pattanapongpaiboon

Moy, -

Approved Signatory

9 August 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced oiher than in full, except with the prior writen

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

A 0044131



Equipment : DO Meter with Sensor Cert. No.: 22LM107
Condition As-Received: Used ltem Page.: 2 of 2
Reference : 2208-0080DSC-2

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

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

1. Reference standard instrument;-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1502A A52847 2111144 20 Oct 2022

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

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

Result of Calibraticn :- (* ) Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 18C100772

Calibration| Immersion Standard uuc* . Coverage
. Error Uncertain

Point Depth Temperature Reading - Factor
(c) (mm ) (C) (*c) (°C) (£°C) k
20.00 60 20.002 19.93 -0.072 0.15 2.00

UUC* : Unit Under Calibration

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

«00o-

Wal, .

a 1120698



Metrological Center
SCI ECO Services Company Limited

©SCG
LN 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 D e ==
Website : www.scieco.co.th E-Mail : calibrate@scg.com
Certificate No. T231342 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Incubator )

Manufacturer : MEMMERT

Model : ICP 750 REVIEW BY S\’”]U]"'?
Serial No. : F818.0033 APPROVED BY LL—AL‘
Customer Code : BKK EN0272 NEXT CAL. DATE 05]0"‘}9”’
ID No. : T8041A4

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Wet Chemistry Lab 2

Date of Receipt : 3 July 2023

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By - %;‘Né"‘ / Boonchai Suriyawong ( Assistant Calibration Manager )
11 JUL 2023

Date of Issue

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

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

FM-L14118/31-08-64



@ ‘ S CG Metrological Center
W SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. AR TIONR, 0244

Certificate No. T231342 Page 2 of 4

Calibration Report

Equipment : Chamber ( Incubator )
Date of Calibration ¢ 5-6 July 2023 ( Finished Time 4:30 PM )
Environment : Temperature  26.9-30.3 °C

Line Voltage 221.7-2255 V

Condition of this results of test. :

1. This instrument was calibrated by insert 12 standard resistance thermometer into its chamber and test according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001 ) and AS2853-1986. )
All data show below were final values and the initial data may be obtained upon request.
The temperature scale used was based on ITS - 90.

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No, Due Date
RTD 100 ohm 27-(CH1-10) T230543 10 April 2024
RTD 100 ohm 28-(CH1-10) T230543 10 April 2024

DATA LOGGER 34970A T149 T230543 10 April 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244. )
4. Condition of calibrated item : good
UUC Description :
Time Constant 6 Hour 35 Minute At 20 °C

Fresh Air Damper D Open DMin I:] Medium [:] Max

l:l Close

Not Available

5. Result of test :
() without adjustment (X ) after adjustment

I

Approved By

FM-L15 117/15-05-63



@ \ SCG Metrological Center
P SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. EALEEATON 2td

Certificate No T231342 Page 3 of 4

Calibration Report

10A  6A : : 3A
i /7 J ;
! | :
. : 1 e
8F : | I b
! I : 4F /s o
| ! I
s Vi
| Lo
. Lt 9A  12F
\\‘N. \\#“—.’L.)‘-—— T e, e
’ ~'1C
7 I
7’ |
s 11F |
'd
7
, I
e I
L7 ! :
2A : = 5A
~7F

C=Centre, F=Centreof Face, A= Corner, E = Centre of Edge

1€ = 27-CHI 1lF = 28-CHI
2A = 27-CH2 12F = 28-CH2
3A = 27-CH3
4F = 27-CH4
5A = 27-CHS5
6A = 27-CH6
7F = 27-CH7
8F = 27-CH8
9A = 27-CH9
10A = 27-CHI0

Approved By,

FM-L15 117/15-05-63



@ ‘ SCG Metrological Center
L\ /2 SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T231342 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (c)

Calibration Point 27-CH1 | 27-CH2 | 27-CH3 | 27-CH4 | 27-CHS5 | 27-CH6 | 27-CH7 | 27-CHS | 27-CH9 | 27-CH10

200 19.82 | 19.80 | 20.32 19.78 | 19:%7 19.65 | 20.11 19.69 | 19.78 | 20.18

28-CH1 | 28-CH2

20.02 19.81
Chamber ( Incubator ) Temperature Distribution
Reading (°C) Coverage
Setting (OC } Average (GC ) Stability (j;cC ) | Uniformity (OC )| Uncertainty &UC )
Min , Max| Average Factor k
20.0 19.9,20.1 20.0 19.98 0.06 0.61 0.38 2.00

* The quoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item,

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By.

FM-L15 117/15-05-63



HACH COMPANY
C/O AB Sciex (Thailand) Limited, Building D Room No. D3 11, 3rd Floar , No. 735/4, Srinakarin Road, Pattanakarn, Suanluang, Bangkok
| Phone +66 (02) 026-3529 Ext. 0| Fax +66(02) 026-3572 | www.sea.hach.com

LABX 2300073
Test Report
Customers 4 ALS Laboratory Group (Thailand) Co., Ltd.
Equipment s Chlorine Meter Manufacturer : HACH
Controller Model ! DR300 Sensor Model : =
Controller Serial No. : 20110B004053 Sensor Serlal No. ¢ BKK LG0043
Date of test : 18/01/2023 Period - 1 Year
Environment temperature ; 25,0 °C Humidity : 60.0 %RH
Results
Instrument Checked
ltem Characteristic Before After Remark

1 Visual Inspect Pass O Fail IZ'I pass [ Fail

2 Power Supply (4.5 -6.0VDC) 6.0 VDC 6.0 vbC

a Display Check El Pass I IZ'I pass [ Fail

4 Keyboard Check M Pess O rail M prass [ Frai

5 Function System Program Pass O  Fail IZI pass [ Fail
Warning and Error Checked

item Event Before After
(] Error list IZI None EI None
O Appear O appear

Check with Standard

Item Characteristic Before After Remark
DPD-CHLORINE-LR i

7 Blank (0.00 mall) 0.00 mall 0.00 mg/!

8 Standard CIZ No, 1 ( 023 & 0.09 magl) 0.22 mg/l 0.23 mg/l
8 Standard CI2 No. 2 { 0,89 % 0.10 mgfl) 0.87 mg/l D.88 mg/l
10 Standard CI2 No. 3 ( 1.64 = 0.14 mgll) 1.63 mall 1.64 ma/l
DPD-CHLORINE-HR ‘ & ! ' 3
1" Blank ( 0.0 mafl) 0.0 mall 0.0 ma/l
12 Standard CI2 No. 1 (22 £ 0.2 mgl) 22 mgfl 22 mgll
13 Standard CI2No. 2 ( 38 + 03 mal) 39 mg/l 39 mgll
14 Standard CI2No. 3 (68 + 0.6 mgl) 6.9 mgfl 6.9 mg/l

o~ —
REVIEW BY (’f’.%’ﬂwn/

APPROVED BY .. it

NEXT CAL. DATE i




HACH COMPANY
C/0 AB Sciex (Thailand) Limited, Building D Room No. D3 11, 3rd Floor , No, 735/4, Srinakarin Road, Pattanakarn, Suanluang, Bangkok
| Phone +66 (02) 026-3529 Ext. 0| Fax +66(02) 026-3572| www.sea.hach.com

LABX 2300073

Su, fche

The instrument can work normally and efficiently. (LAFasfladnarnrsovineulalnfvaziilszandnin)

LI The instrument can work but its requiring to maintenance. (la3asiladasnsavhiuldusdasingeinu)
O The instrument could not work it's requiring to repair. (1aFasiindalignunsmiaulduazdsinmatauiig)
Remark:

Stanaard Equipment Used

Equipment Equipment 1.D.
Standard Chlorine DPD-CHLORINE-LR Lat No.  A2131 Exp date : May-24
Standard Chlorine DPD-CHLORINE-HR Lot No. A1019 Exp date |  Jan-23
Digital multi meter SN : a7270010 Due date : 23-Jun-23
Thermo hygrometer SN : 41413945 Due date :  17-Aug-23

N— VILAWNK §; /7 A e ) S 22

( Miss Wilailak Sawangpun) Sl " ( Mr. Suanun Sartyangkool )

Service Engineer ... Position o Assistant Service Division Manager
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-TISITISI 7028
TEL.0-2717-3000-27 FAX.0-27i%-9484 CALIBRATION 0008
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Cert.No.: 22CG3154
Page.: 1 of 2

Certificate of Calibration

Equipment : . Burette ,

ReviEw By . Ik P
Capacity : 50 mL :

APPROVED BY L‘I“A'L
Serial No. : - A
ID. No. : BKK ENO171 NEXT CAL. DATE %‘”03/&0%* '

- ‘ %) S

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

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

Ambient Temperature : (20 + 2.5) °C
Relative Humidity : (50 = 10) %
Barometric Pressure : 759 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Panward Pramklam

Approved by : @

Approved Signatory

{ ) Pornthippa Tameyakul
{ ) Malee Butkruea

(1L Ponpan Paipim

( )Srisuda Khamtha

Issue Date : 31 August 2022

The Uncertainties are for a confidence probability of approximately 95%

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

A 0044607



Equipment : Burette Cert.No.: 22CG3154

Received Date : 26 August 2022 Page.: 2 of 2
Condition As-Received : Used Item
Calibration Date : 30 August 2022

Reference : 2208-0918DSC-2

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID.No. Certificate No. Traceability Due date
1) Balance AE200S NO3679  140RC001 21MM429 NIMT 22 Sep 2022
2) Thermo-Hygrograph THDX-CE 00016540 140EC001 22H1243 NIST,NIMT 09 June 2023
3) Thermometer - 1594592  140ECO10 221181 NIMT 10 Feb 2023

This certification is traceable to 81 Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.

3. True value is converted to true volume at the standard temperature of 20 °c

Calibration result:

Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
50 49.9959 0.010 2.00

Remark mL = cms

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

-olo-

a 1123908



Metrological Center
(‘ SCI ECO Services Company Limited
}\ )‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISITIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )
Manufacturer : KOLDTECH _
Sl F
Model : KM 320 REVIEWBY
APPROVED BY 1L AL
Serial No. : TBN-1012061/05 _
o - NEXT CAL. DATE 30/19-1?-‘?
Customer Code : BKK_EN0167
ID No. : T2463A3
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Environmental Laboratory

Date of Receipt : 27 June 2022
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : M / Boonchai Suriyawong (Site Calibration Manager)

Date of Issue BiJul

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

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

FM-L14 117/01-02-64



gAY Metrological Center
©SCG o

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALBRATION 314

Certificate No.T221644 Page 2 of 4

Calibration Report

Equipment ¢ Chamber ( Cold Room )
Date of Calibration ¢ 30 June - 1 July 2022
Environment : Temperature : 18.9-23.7 °C

Line Voltage : 222.9-2265 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 { Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T210009 30 July 2022
TC TYPET TN171-TN180 T210009 30 July 2022
DATA LOGGER 34970A T149 T210009 30 July 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.,)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 3 Hour - Minute At 3 C
Fresh Air Damper [ |Open [ _|Min [] Medium ] Max
|:| Close
Not Available

0

5. Adjustment :
() without adjustment { X ) after adjustment

Approved By. M

FM-L15 117/15-05-63



Ay Metrological Center
©ISCG

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. o 7228

Certificate No. T221644 Page 3 of 4

Calibration Report

15F
|
10A | I
b ! I /]34
1 : :
| 16A
J | # v
8F o 4F
; [ | .
H l'\ !
134 L 9A 12F
| /‘\I ““““““““““““
e, P 14A
’ 1”5 1C |
P4 f I
rd f
/ ]
e ;
2A rd | K
i g
16E TR/ 5A

C=Centre, F=Centreof Face, A=Comer, E =Centre of Edge

1C = TNIi161 11F = TNI171
2A = TNI1e2 12F = TNI172
3A = TNI163 13A = TN173
4F = TNI164 14A = TN174
SA = TNI165 1sF = TNI175
6A = TNI166 16E = TN176
TF = TNI167
8F = TNI168
9A = TNI169
10A = TNI170
t
Approved By.

FM-L15 I17/15-05-63



©lscG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T221644 Page 4 of 4
Calibration Report
Measurement Results:
Average Standard Reading at each position ¢c )
Calibration Point TNI61 | TN162 | TN163 | TN164 { TN165 | TN166 | TN167 | TN168 | TN169| TN170
3 2.71 2.82 2.75 2.89 2.95 3.68 3.02 296 3.03 2.85
TNI1711 TN172 | TN173 | TN174 | TN175) TN176
2,97 3.02 2.89 3.04 2.97 333
Chamber ( Cold Room)) Temperature Distribution
Reading (°C) Coverage

Setting (°C) Average (C) [ Stability & C) Uniformity o) Uncertainty (+ C)

Min , Max Average Factor k

30 29,40 3.2 2.99 1.05 1.30 1.66 2,00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item,

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

#

Approved By. : i

FM-L15 I17/15-05-63




BKK_ELO037

Agilent Technologies (Thailand) Limited Tel. +662 637 6363
; U GHU LIANG BLDG. 22/F UNIT AD Fax: +662 632 4334
i+ Agilent Technologies 968 RAMA 4 ROAD. SILOM, BANGRAK Email.  ccc-smt@agilent.com
: Bangkok 10500 Thailand Website:  www.agilent.com/chem

Customer Contact: SERV'CE REPORT

ALS Laboratory Group (Thailand) Co

Ltd . Customer Purchase Customer Number:

Head Office Order Number: 70371013

104 Phatthanakan 40 Phatthanakan Rd

Khwaeng Phatthanakan Khet Suan - =

TAX ID : 0105540004859 Service Request: Service Request Date:

Chanattagarn.Imchom@alsglobal.com

27603068 —t - —
Service Order: Service Confirmation:
6006033911 6304800024

Invoice To:

ALS Laboratory Group (Thailand) Co

Ltd

teas OEElce REVIEW BY ... hitimy ¥,

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

PNEXTCa ~are M Sy wly

- 4

T ————————

Direct Inquiries to:

Delivery Site: Contact Name: Customer Caontact Center
ALS Laboratory Group (Thailand) Co Contact E-mail: cce-smt@agilent.com

fakcat , Contact Telephone: ~ +662 637 6363

Head Office Contact Fax: +662 632 4334

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Location:
Room
Bldg

Lab

Dept

products | applications | software | services Learn more about Agilent's Special Offers, Products, Services and our

full range of laboratory productivity solutions optimized for your
applications and workflows. Visit us at www.agilent.com/chem

Agilent Technologies (Thailand) Limited. Head Office Citibank N.A. Bangkok Branch ORIGINAL
U Chu Liang Bldg. 22/F Unit A.D 399 Interchange 21 Building, Sukhumvit Road, Klongtoey Nau
968 Rama 4 Road, Silom, Bangrak, Sub-district, Wattana District, Bangkok 10110 Thailand
Bangkak 10500 Thailand Acc. No: 012-4452-007 ,
Tax |D : 0106542068218 THB:Krung Thai Bank PCL
Siam Square Br,416/1-2 Rama | Rd,,Pathumwan, BKK 10330
Thailand

Page 1 of 3


BKK_EL0037


Service Confirmation Number; 304800024
Service Confimation Date: 20.03.2023

Sewvice Instrument:

Model Model Description Serial Number System Handle Parent Asset
Numher
SYS-10- ICP-0ES 5100/5110 System
5100
G8010A Agilent 5100 SYDV ICP-DES MY16010005 ICP DES 5100 SYS-10-6100
Spactrometer
GB410A SPS 4 Autosampler AU15440754 IGP QES 5100 SYS-10-5100
Service Rems:
ltem | Service/Part # | Description Qty | Entitlemsnt Service Start] Service End
1000 | EQQ Enterprise Operational 1.00 | Agreement 20,03,2023 | 20.03.2023
Qualification Entitlement -
100 % covered

Additional Information:

Page 2 of 3



Service Confirmation Number: 6304800024
Service Confirmation Date: 20.03.2023

Service Information:

Problem Description:
W1U-8-00-10-5100-5001143313

Service Provided:
Complete 0QHW 5100ICPOES

Equipment ID: BKK_EL0037, all tests passed

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resclution Code: Scheduled Service

Reported Hoors: Travel Hours:

4.0 2.0

Customer Field Service Customer Field Service Date:
Representative Name: Reprasentative Signature: 20 Mar 2023

Kanyakom Sukpathrajarern

gt

Customer Name: Customer Signature: Date:
Thitima Boonpeng 20 Mar 2023

'ﬂ\'r"ilba )

Additional Comments:

Page 3 of 3



Metrological Center

SCG SCI ECO Services Company Limited
A o B 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

©

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T231676 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer : Environmental Express

Model : SC 196 reviewsy ST pomn ©.
Serial No. . 6974CECW3285 pe— )
T . BKK_EL0054 NEXT CAL. DATE Q?—/Ogl%
ID No. : TS306A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Acid Digestion Lab

Date of Receipt : 13 September 2023
Calibrated By : Sanee Musikawan ( Site Calibration Manager )
Approved By . S: / Sujjar Naknakred ( Site Calibration Manager )

Date of Issue . 26 SEP 2023

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

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

EM-L12 109/30-05-57



Metrological Center

S C G SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

©

CEMENT-BUILDING MATERIALS

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No.T231676 Page 2of 6
Calibration Report
Equipment : HEATING BLOCK
Date of Calibration : 22 September 2023
Environment : Temperature : 21.8-23.1 i

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert 20 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20.

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPE'T TN21-TN30 T230014 17 January 2024
TG TYPE T TN31-TN40 T230014 17 January 2024
DATA LOGGER  34970A T151 T230014 17 January 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
]

Time Constant 2 Hour 20 Minute At 95 &
Fresh Air Damper [__] Open [:]Min I:I Medium D Max
Close
Not Available
5. Adjustment :
() without adjustment ( X ) after adjustment
Approved By

FM-L13 108/30-05-57



Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

CEMENT-BUILDING MATERIALS

Certificate No. T231676 Page 3 of 6

Calibration Report

» - : 2} il
Holed3 Holedd Holeds Holed6 Holed7 & Holeds
Tt ) TNsE TN39 TN40
Hole37 Hole38 T e Holedd

=N
o o | | Holess

B Hole27 Hole28 m !
F- po

T TN2I - TN22
Hole21 & Hoe22 B
TN36 TN3T . TN38
| S5 ] : ]
1 m JB  Holel? | Hole18

"-__‘ TN N30 ™3 TN32

Fodlk - F
L% ‘

TN26
Hole6

-

FRONT CONTROL

Approved By. k

FM-L13 108/30-05-57




Metrological Center
) SCI ECO Services Company Limited
@ CSMN&QM 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No T231676 Page 4 of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position (C)
R1 Holel-Hole6] TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 95.01 94.41 95.20 95.41 94.51 95.17
95 Min 94.57 93.95 94.75 94.92 94.00 94,72
Average 94.79 94.18 94,98 95.17 94.26 94.95
R2 Hole7-Holel2| TN27 TN28 TN29 TN30 TN31 TN32
Max 95.36 95.43 95.19 95.16 95.35 94,97
Min 94.94 94.95 94.72 94.71 94,90 94,57
Average 95.15 95.19 94.96 94.94 95.13 94.77
R3 Holel3-Holel8| TN33 TN34 TN35 TN36 TN37 TN38
Max 95.37 95.50 95.22 95.21 95.33 9531
Min 94.99 95.09 94,78 94,82 94.88 94 .96
Average 95.18 95.30 95.00 95.02 95.11 95.13
R4 Holel9-Hole24| TN39 TN40 TN21 TN22 TN23 TN24
Max 95.59 94.42 94.52 94.24 94.63 94.67
Min 95.21 94.06 94.13 93.88 94.28 94,27
Average 05.40 94.24 94.33 94.06 94.45 94.47
R5 Hole25-Hole30| TN25 TN26 TN27 TN28 TN29 TN30
Max 95.19 95.38 92.93 95.30 95.14 95,03
Min 94.83 95.03 92.56 94.95 94.79 94.70
Average 95.01 95.20 92.75 95.12 94.96 94.87
R6 Hole31-Hole36] TN31 TN32 TN33 TN34 TN35 TN36
Max 94.63 94.90 94.77 94.31 94.24 93.87
Min 94.24 94.55 94.44 93.98 93.92 93.56
Average 94.43 94.72 94.60 94.14 94.08 93.71
R7 Hole37-Holed2| TN37 TN38 TN39 TN40 TN21 TN22
Max 94.30 94.44 94.04 93.81 94.89 95.35
Min 93.95 94.05 93.67 93.48 94.39 94.90
Average 94.13 94.24 93.86 93.65 94.64 95.12
R8 Hole43-Hole48| TN23 TN24 TN25 TN26 TN27 TN28
Max 95.99 95.63 95.28 95.29 95.45 9487
Min 95.57 95.15 94.82 94.84 94.99 94.48
Average 95.78 95.39 95.05 95.07 95.22 94.68

Approved By. E;

FM-L13 108/30-05-57
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SCG

CEMENT-BUILDING MATERIALS

Metrological Center

SCI ECO Services Company Limited

Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Certificate No T231676 Page 5 of 6
Calibration Report
Measurement Results
Calibration Point Average Standard Reading at each position ('C )
R1 Holel-Hole6] TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 105.23 104.32 105.43 105.25 104.44 105.27
105 Min 104.94 103.95 105.15 105.04 104.11 104.96
Average 105.09 104,13 105.29 105.15 104.28 105.12
R2 Hole7-Holel2| TN27 TN28 TN29 TN30 TN31 TN32
Max 105.30 105.12 105.18 105.22 105.12 105.16
Min 105.11 104.92 104.96 105.00 104,92 104.97
Average 105.20 105.02 105.07 105.11 105.02 105.06
R3 Holel3-Holel8| TN33 TN34 TN35 TN36 TN37 TN38
Max 105.37 105.63 105.02 104.80 104.69 105.19
Min 105.17 105.37 104.75 104.59 104.50 105.00
Average 105.27 105.50 104.88 104.69 104.60 105.09
R4 Holel9-Hole24] TN39 TN40 TN21 TN22 TN23 TN24
Max 105.31 104,43 106.41 104.71 105.63 105.82
Min 105.08 104,22 106.15 104.41 105.37 105.56
Average 105.19 104,33 106.28 104.56 105.50 105.69
R5 Hole25-Hole30| TN25 TN26 TN27 TN28 TN29 TN30
Max 104.95 106.26 103.34 105.78 105.59 105.87
Min 104.67 105.96 103.08 105.56 105.36 105.68
Average 104.81 106.11 103.21 105.67 105.48 105.77
R6 Hole31-Hole36] TN31 TN32 TN33 TN34 TN35 TN36
Max 104,75 104.86 104.80 105.20 104.50 104.39
Min 104.54 104.63 104.59 105.00 104.32 104.18
Average 104.65 104.75 104.69 105.10 104.41 104.28
R7 Hole37-Holed2 TN37 TN38 TN39 TN40 TN21 TN22
Max 104.30 104.90 104.85 104.65 104.88 104.85
Min 104.09 104,72 104.66 104.49 104.63 104.52
Average 104.19 104.81 104.75 104.57 104.76 104.68
R8 Hole43-Holed48| TN23 TN24 TIN25 TN26 TN27 TN28
Max 105.71 105.85 105.39 105.61 105.42 J05.19
Min 105.45 105.61 105.14 105.27 105.18 104.94
Average 105.58 105.73 105.27 105.44 105.30 105.07

Approved By. t

FM-L13 108/30-05-57



Metrological Center
W, SCI ECO Services Company Limited
ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

e

& CEMENT-BUILDING MATERIALS

Certificate No.T231676 Page 6 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution
Reading (°C)
Setting (GC ) Stability (i‘_:C ) Uncertainty (-I;GC )
Min , Max Average
100.0 100.3 , 100.5 100.4 0.26 0.81
107.0 107.0, 107.1 107.1 0.19 0.78

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor £ which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By.

FM-L13 108/30-05-57
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Certificate of System Qualifit

GC-0Q + GCMS-0Q

APPROVED BY LL—/A\{,

NEXT CAL. DATE M/e83...

Agilent CrassLab Compliance Services

System ID: GM-7
Organization Name:

Organization Location;

Date:
EQP Name:
EQP Revision:

Overall Qualification Status: Pass

ALS Laboratory Group (Thailand) Co., Ltd.
104 Patthanakarn 40, Patthanakarn rd., Khwang Suan Luang, Khet Suan Luang, Bangkok 10250

June 21, 2022 2:04:12 PM
AgilentRecommended , AgilentRecommended

GC.02.50, GCMS.02.50

System Inspection and Basic Safety and Operation

Name: ;?890

Setpoint Status: |Pass

Overall System Inspection and Basic Safety and Operation Test Status

Pass

Inlet Pressure Accuracy

Name:; 17890
Front
Setpoint Status: Pass
Setpoint
Inlet Pressure: 25.0 psi
Accuracy:

Agilent Recommended:

Actual
250

0.0
l1.2

<=

Overall Inlet Pressure Accuracy Test Status

Pass

SsL

psi

| psi

GC Oven Temperature Accuracy

Name: !7890
Date: June 21, 2022 2:04:12 PM
System ID: GM-7

Page 1/15
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Setpoint Status:

Zone:

Temperature:

Accuracy:

Agilent Recommended:

Setpoint Status:

Zone:

Temperature:

Accuracy:

Agilent Recommended:

Agilent CrossLab Compliance Services

Pass
Oven
Setpoint/Actual
230.0 230.0 °C
0.0 o]
(»= |-1.0 % setpointin K { |-6.0 ‘C )
fe= 11.0 % setpoint in K (5.0 °C )
Pass
Oven
Setpoint/Actual
100.0 100.4 Sl
0.4 °c
|>= 1-1.0 % setpoint in K (|-8.7 c )
<= 1.0 % setpoint in K { 137 °C )

Overall GC Oven Temperature Accuracy Test Status

Pass

GC Oven Temperature Stability

Name:

Setpoint Status:

Temperature:

Stability:

Agilent Recommended:

7890

Pass
Setpoint/Average

1100.0 100.0333 °C

0.1 °C
<= 0.5

Overall GC Oven Temperature Stability Test Status

|Pass

Log Amp

Tested Combination?

Name:

Setpoint Status:

Front SSL { External sSQ
5977A

Pass

Date: June 21, 2022 2:04:12 PM

System ID: GM-7

Page 2/15
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Ovarall Log Amp Test Status

Pass

Agilent CrossLab Compliance Services

RFPA

! External

Tested Combination1 sQ

Name: I5977A l
Setpoint Status: IPass —I
Amu: 1050 miz Drift After Five Minutes: RFPA Voltage:

22 my 568 my

Agilent Recommended: |>= -100 and |<= |1oo | |<= 1100

Overall RFPA Test Status

|Pass l

Tune El

Tested Combination1 Front 551 ! External sSQ

Name: |5977A I
Setpoint Status: ‘Pass l
Filament: D

Setpoint Status: |Pass ]
Filament: D

Overall Tune El Test Status
IPass

Signal to Noise El

Tested Combination Front 3s8L { External SQ

Name: 5977A

Date: June 21, 2022 2:04:12 PM

System ID: GM-7

Page 3/15
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Agilent CrosslLab Compliance Services

Source; |EI - Extractor l Filament: EI
Setpoint Status: lPass |
Signal to Noise: 51283

Agilent Recommended: |>= 1200

Source: |EI - Extractor ! Filament:
Setpoint Status: fPass ]
Signal to Noise: 7088

Agilent Recommended: I>= 1200

This test’s 0 comment(s} and 1 deviation(s) are available in the Attachments section.

Overall Signal to Noise El Test Status

ESSS

Date: June 21, 2022 2:04:12 PM
System ID: GM-7
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Instrument Details

Purpose

This section describes the as found system configuration.

Agilent CrossLab Compliance Services

Details

System
System D GM-7
Manufacturer Agilent Technologies
Name 7890

Tested Combination1
Injection Technique Manual Injection
Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agllent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (L) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G3442B
Serial Number CN14133181
Firmware Revision B.02.03
Oven Type Standard

Date: June 21, 2022 2:04:12 PM

System ID: GM-7

Page 5715
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Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Detector 1

Manufacturer
Name
Type

Location

Mass Specirometer 1

Agilent Technologies
7890

55L

Front

Helium

Electranic Pressure Control (EPC)

Yes

Agllent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agilent Crossl.ab Compliance Services

Manufacturer Agilent Technologies
Type sQ
Name 5977A
Serial Number US1415M209
Firmware Revision 5977 6.00.21
High Vacuum System Turbo Pump
Scouting Run Standard OFN Std

MS El Source 1
Manufacturer Agilent Technologies
Source Type . El - Extractor
Number of filaments 2

Date: June 21, 2022 2:04:12 PM

System ID: GM-7

FPage 6/15
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Electronic Sighature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature, As a trained official operater, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Decument Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Supasak Nimsongtham

Logged On User Name: supasak.nimsongtham@agilent.com

Signature Creation Date: June 21, 2022

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
pramises or representations as to its sufficiency for any specific regulatery program.

Warranty

Agilent Technelogies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and filness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this malerial.

Date: June 21, 2022 2:04:12 PM
System ID: GM-7

Page 7 /15
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Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham
Hostname: 5CG1115HKC

ALS.GM7.2022 Transactlon log :

System Id: GM-7

Print Date: June 21, 2022 2:04:17 PM

Time Transaction Activity Type of Transaction Optional Information
State Periormed
June 21, 2022 10:25:05 AM Audit SessionCreated  Session None
June 21, 2022 10:25:05 AM Start Configuration Session None
June 21, 2022 10:25:05 AM Audit Entitiement Licensing User Is FleldEnginesr and
does not require an unlock
code
June 21, 2022 10:25:26 AM Audit EqpLoaded Session EQP details for primary
technique [Ge] -
File path:
[ProtocolPacks/Ge/Configurat
lons02.50/G6.02.50.eqp),
EQF Filte Name:
[Ge.02.50.eqp], EQP Name:
[AgileniRecommended]
EQFP details for hyphenated
technique [GoMs] -
Filz path:
[ProtocolPacksiGetds/Config
urations/02 50/GcMs.02.50.e
qp), EQP File Mame:
[GeMs.02 50.eqp], EQP
Mame:
[AgilentRecommended]
June 21, 2022 10:25:39 AM End Configuration Sesslon Mone
June 21, 2022 10:25:43 AM Start Qualification Session [a]a]
June 21, 2022 10:26:43 AN Start Execution System Inspection and Basic Nong
Safety and Operation - 7890 -
Qualitative Test - No setpoints
assoclated
June 21, 2022 10:25:54 AM End Execution System Inspection and Basic  Run Count: 1
Safety and Operation - 7890: -
Qugalilative Tast - Mo setpoinis
assogialed
Page 1/8

Date:
System ID:

June 21, 2022 2:04:12 PM
GM-7
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Agilent CrossLab Compliance Services

User Name: supasak,nimsongtham
Hostname: 5SCGTH15HKG

ALS-GM7-2022 Transaction log +

System ld: GM-7

Print Date: June 21, 2022 2:04:17 PM

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Informaltion

June 21, 2022 10:26:00 AM Start

June 21, 2022 10:26:10 AM End

June 21, 2022 10:26:12 AM Start

June 21, 2022 10:34:09 AM Augil

June 21, 2022 10:34:10 AM End

June 21, 2022 10:34:11 AM Start

June 21, 2022 10:38:42 AM Audit

June 21, 2022 10:38:44 AM End

June 21, 2022 10:38:46 AM Starl

Execulion

Execulion

Execution

Execulion

Execution

Data

Execution

Execulion

Inlet Pressure Accuracy - Front
8SL: - Pressure Contrelled Intel
-8:25.0 psi - L: <= 1.2 psi

Inlet Pressure Accuracy - Fromt
S5L: - Pressure Controlled Inlet
-5:25.0psi-Li<=1.2psi

GG Qven Temperalure
Accuracy - 7T890: - Temperatura
: Qven - S: 230,0°C - L1 >=-1.0
AND <= 1,0 % setpointin K

GC Oven Temperature
Accuracy - 7T890; - Temperature
Qven - 5: 230.0°C - L: == -10
AND <= 1.0 % setpointin K

GC Oven Temperature
Accuracy - 7890; - Temperature
1 Owven - 5: 230.0°C - Lo == -1.0
AND <= 1.0 % setpointin K

GC Oven Temperature
Accuracy - TBI0: - Temperature
:Oven-5:1000°C-L: >=-10
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7880; - Temperature
: Oven - 8; 100.0°C-L: »=-1.0
AND <= 1.0 % selpoint in K

GC Oven Temparalure
Accuracy - 7890: - Temperalura
:Oven-S: 100.0°C - L: >=-1.0
AND <= 1.0 % setpgint in K

GC Oven Temperature Stabflity
- ¥890: - Temperature ; Oven -
§:1000°C- L1 <= 05°C

Page 2/8

None

Run Count : 1

Manual Data Entry

Run Count : 1

Mona

Manual Data Entry

Run Count: 1

Mone

June 21, 2022 2:04:12 PM
GM-7

Page 9/15
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Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham

Hostname: 5CG1115HKC

ALS-GM7-2022 Transaction log :

Print Date: June 21, 2022 2:04:17 PM

Systemn Id: GM-7

Time Transaction Activity Type of Transaction Optional Information
Stata Porformed
June 21, 2022 11:01:00 AM Audit AceClosed Session Mong
June 21, 2022 11:01:47 AM Audit AceRestarted Sassion None
June 21, 2022 11:01:48 AM Audit BessionReloaded Session Naone
June 21, 2022 11:01:51 AM Stant Qualification Session oa
June 21, 2022 11:01:51 AM Starl Execulion GC Oven Temperature Stability None
- 7880; - Temperature : Oven -
8:1000°C-L:==0.5°C
June 21, 2022 11:03:14 AM Audit Data DataManager DataManager was in a data
verification state but the user
chose to starl over,
June 21, 2022 11:04:19 AM Audit Data GG Oven Temperalure Stabilily Manual Data Entry
= 7850: - Temperature : Oven -
§:100.0°C - L: <= 0.6°C
June 21, 2022 11:04:22 AM End Execution GG Qven Temperatura Stabllity Run Count ; 1
= 7890: - Temperature : Oven -
5:100.0°C - L: == 0.5°C
Juns 21, 2022 11:04:24 AM Start Execution Log Amp - 5977A SQ: - Source. None
El - Extractor
June 21, 2022 11:04:34 AM End Execution Leg Amp - 5977A 50 - Source: Run Count : 1
El - Extractor
June 21, 2022 11:04:37 AM Start Execution RFPA - 59774 50 - Source: El None
= Extractor
June 21, 2022 11:07:49 AM End Exacution RFPA - 59774 SC: - Source: El Run Count ; 1
- Extractor
June 21, 2022 11:07:52 AM Start Execution Tune El - 59774 SQ: - Source: - Nona

El - Extractor Filament 1
{Qualitative - Mo selpoints
associated)

Page3/8

Date:
System ID:

June 21, 2022 2:04:12 PM
GM-7
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User Name: supasak.nimsongtham System ld: GM-7
Hostname: 5CG1115HKC Print Date: June 21, 2022 2:04:17 PM

ALS-GMT-2022 Transaction log :

Time Transaction Activity Typa of Transaction Qptlonal Information
State Performad
June 21, 2022 11:08:35 AM End Execution Tune El - 58774 5Q: - Source: - Run Count 1 1

El - Extracior Filament 1
{Qualitative - No selpoints
assoclated)

June 21, 2022 11:14:59 AM Start Exgcution Tune El - 5977A S0 - Source: - Nona
El - Extractor Filament 2
{Qualitativa - No setpoinis
assoclated)

C ' June 21, 2022 11:16:48 AM End Execution Tune El - 5977A 8Q: - Sowrse; - Run Count: 1
El - Extractor Filament 2

{Qualilative - No setpoints

associaled}

June 21, 2022 11:16:49 AM Start Execulion Signal to Nolse El - Liquid None
Injection, Front 85L, 8Q: -
Source: El - Extractor using
Flament 1 - L: >= 1200

Jume 21, 2022 11:17:05 AM Slart Execution Signal lo Noise El - Liquid Nona
Injection, Front SSL, SQ: -
Source: El - Extractor using
Filament 2 - L: >= 1200

June 21, 2022 11:17:10 AM Slart Exacution Signal 1o Noise E| - Liguid Nona
Injection, Front S8L, SQ; -
Source: El - Extraslor using
Filarant 1 - L1 >= 1200

June 21, 2022 11:26:09 AM Audit AceClosed Session None
June 21, 2022 12:36:20 PM Audit AceRestarled Session Mane
C June 21, 2022 12:36:22 PM Audit SessionReloaded  Session None
June 21, 2022 12:36:26 PM Start Qualilication Session oG
June 21, 2022 12:36:26 PM Slart Executicn Signal lo Neise El - Liguid Nona
Injection, Front SSL, §Q: -

Source: El-Extractor using
Filament 1 - L: >= 1200

Page 4 /8

Date: June 21, 2022 2:04:12 PM
System ID: GM-7
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Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham
Hostname: SCG1115HKC

ALS-GM7-2022 Transaction log :

System Id: GM-7

Print Date: June 21, 2022 2:04:17 PM

Time Transaction Activity Type of Transactlon Optional Information
State Performed

June 21, 2022 12:37:.07 PM Start Execution Signal to Neise El - Liquid Neone
Injectian, Front $SL, SQ: -
Source: El - Extractor using
Filament 2 - L: >= 1200

Juna 21, 2022 12:37.08 PM Start Execution Slgnal to Noise El - Liquid None

' Infestion, Front SSL, SQ: -

Source; El - Exiractor using
Filament 1 - L: >= 1200

June 21, 2022 12:38:54 PM Audit Data Signal lo Meise E! - Liguid Dala files Path :
Injection, Front 881, 5Q: - HAALSGM?7_2022\SNF1_001
Sowrce: El- Extractor using .o
Filament 1 - L: »>= 1200

June 21, 2022 12:38:24 PM Audit Data Signal to Noise El - Liquid Data files Path :
Injection, Front S5L, 5Q: - HMLSGMY_202\SNF1_D01
Source; El - Extractor using .D
Filament 1 - L: >= 1200

June 241, 2022 12:40:09 PM  Audit Data Signal to Noisa EI - Liquid Data filas Path
Injection, Fronl SSL, S0 - HIALSGMT_2022\SNF1_001
Source: El - Extractor using .D
Filament 1 - L: >= 1200

June 21, 2022 12:42:04 PM Audit Data Signal to Notse El - Liquid Data files Path :
Injaction, Frent S5L, SQ: - HAALEGM7_20225NF1_001
Source: El - Extraclor using .D
Filament 1« L:>= 1200

June 21, 2022 12:42:17 PM Audit AceClosed Session Mone

June 21, 2022 12:33:31 PM Audit AceRestarted Session None

June 21, 2022 12:33:33 PM Audit SessionReloaded Session Mone

June 21, 2022 12:33:37 PM Stant Qualification Session on

June 21, 2022 12:33:37 PM Start Execulion Signal to Meise EI - Liquid None

Injection, Front SSL, SQ: -
Source: El - Extractor using
Fllament 1 - L: >= 1200

Fage 5/8

Date:
Systemn |D:

June 21, 2022 2:04:12 PM
GM-7
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Agilent CrossbLab Compliance Services

User Name: supasak.nimsongtham
Hostname: SCG1115HKC

ALS-GM7-2022 Transaction log :

System Id: GM-7

Print Date; June 21, 2022 2:04:17 PM

Time Transaction Activity Type of Transaction Optlonal Information
State Performed

June 21, 2022 12:34:44 FM Audit Data Signal 1o Noisa El - Liquid Dala files Path :
Injection, Front S8L, SQ: - EMALSGMT_2022\8NF1_001
Source: El - Extractor using D
Filament 1 - L: >= 1200

June 21, 2022 12:36:26 PM End Execution Signal to Moise E1 - Liquid Run Gount ; 1
Injection, Front SEL, SQ: -
Source: El - Extractor using
Filament 1 -L: >= 1200

June 21, 2022 12:37:11 FM Start Exectlion Signai to Moise El - Liquid Nane
tnjection, Front SSL, SQ: -
Source: El - Extractor using
Fitament 2 - L; >= 1200

June 24, 2022 12:38:15 PM  Audit Data Signal lo MNoise El - Liquid Drata files Path @
Injection, Front S5L, 5Q: - EMALSGMY_20225MF2_001
Source: El - Extraclor using .D
Filamant 2 - L: >= 1200

June 21, 2022 12:38:30 PM  Audit DCala Signal to MNoise El - Liquid Data files Path @
Injection, Front S5L, SQ: - EVALSGMT_20220ENF2_001
Source: El - Extractor using .D
Filament 2 - L: »>= 1200

June 21, 2022 12:38:45 PM Audit Dala Signal to Nolse EI - Liquid Data files Path :
Injection, Front S5L, SQ; - ENMALSGMT_2022VSNF2_001
Sourca: E! - Exlractor using D
Filament 2 - L: »= 1200

June 21, 2032 12:39:00 PM Audit Data Signal to Noiss El - Lguid Dalafiles Path ;
Injection, Front SSL, SQ: - EMALSGMT_2022\8NF2_001
Saurce: El - Extractor using D
Filament 2 - L; »= 1200

June 21, 2022 12,3814 PM Audit Data Signal to Moise E| - Liquid Dala files Path :
Injection, Front S8L, SQ: - EMALSGM7_20228NF2_001
Source: El - Extractor using D
Filament 2 - L: >= 1200

Page6 /&

Date:
System ID:

June 21, 2022 2:04:12 FM
GM-7
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Agilent CrossLab Compllance Services

User Name: supasak.nimsongtham
Hostname: 5CG1115HKC

ALS-GMT-2022 Transaction log :

System ld: GM-7

Print Date: June 21, 2022 2:04:17 PM

Type of Transaction

Optional Information

Time Transaction Activity
State Performod

June 21, 2022 12:39:45 PM Audit Data

June 21, 2022 12:40:16 PM Audit Data

June 21, 2022 12:40:40 PM Audit Data

June 21, 2022 12:41:09 PM Audit Data

June 21, 2022 12:41:29 PM End Execution

June 21, 2022 12:43:30 PM  Audit

TestUnlocked

June 21, 2022 12:42:30 PM Start Execulion

June 21, 2022 12:42:35 PM Audit Data

Signal to Nolse El - Liquid
injection, Front S5L, SQ: -
Source: El - Extractor using
Filament 2 - L: >= 1200

Signal to Noise E| - Liquid
Injection, Front SSL, 84: -
Source: El - Extractor using
Filament 2 - L: >= 1200

Signal to Nolse EI - Liguid
Injection, Front SSL, 5Q: -
Source: El - Exiractor using
Fitament 2 - L: >= 1200

Signal to Noisa El - Liquid
Injection, Front SSL, Q. -
Source: El- Exlractor using
Filament 2 - L: >= 1200

Signal to Noise EI - Liguid
Injection, Front 881, 8Q: -
Source: El - Extraclor using
Filament 2 - L: »>= 1200

Signal to Noise E| - Liguid
Injaction, Front 551, 5Q: -
Source: El - Extractor using
Filament 2 - L; >= 1200

Signal to Nolse EI - Liguid
Injection, Front SSL, 8Q: -
Sourge: El - Extractor using
Filament 2 - L: »>= 1200

Signa! to Noise El - Liquid
Injection, Front 5L, 5Q. -

Source: El - Exlractor using

Filament 2 - L: >= 1200

Page7/8

Data files Path ;
EMNALSGM7T_20228NF2_001
D

Data files Path :
ENALSGM7?_2022\SNF2_001
o

Dala files Path ;
EMLSGM7_2022\8NF2_00H
O

Data files Path :
EMNALSGM7_20228NF2_N01
.D

Run Count : §

Devlatfon filed for Run Count
:1

MNone

Data files Path :
EMNALSGM7_2022\SNF2_D01
.D

Date:
System ID:

June 21, 2022 2:04:12 PM
GM-7
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Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham
Hostname: 56G1115HKC

ALS-GM7-2022 Transactlon log :

System Id: GM-T

Print Date: June 21, 2022 2:04:17 PM

Time Transaction Activity Type of Transaction Qptional Information
State Performed
June 21, 2022 12:42:45 PM End Execution Signal to Neise El - Liquid Run Count: 2
Injection, Fromt 5L, 8Q: -
Source. El - Extractor using
Filament 2 - L: >= 1200
June 21, 2022 12:42;50 PM End Qualification Session (o]e]
June 21, 2022 12:42:50 PM Star Reporting Session None
June 21, 2022 12:45:17 PM Audil AceClosed Session None
June 21, 2022 1:57:47 PM  Audit AceRestarted Session None
June 21, 2022 1:57:50 PM  Audit SessionReloaded Sesslon Mone
June 21, 2022 1:57:56 PM  Starl Qualification Sesslon on
June 21, 2022 2:02:42 PM  Audit Reporting Session Report Generated ©
Cerlificale
Paga 8/8

Date:
System [D:

Juna 21, 2022 2:04:12 PM
GM-7
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7‘{{//"‘;—;\\\\;,\?
Y W
534/4 PATTANAKARN ROAD S0OI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Al
NSC-TISI-TIS17025
TEL. 0-2717-3000-29  FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 23CH756/1
Page.: 1 of 2

Certificate of Calibration

This Certificate was issued to replace to the Certificate No.CH756

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

( '/)Mafee Butkruea
() Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

Conductivity Meter

Mettler Toledo I ~ ——
i Crugthot”
Seven2Go S2

REVIEW BY St e
C307698815 W P
APPROVED BY "”Z’é” ........ M
BKK_LG0072 ! I ’
i oOb|§p
o | HEXT CAL. DATE 1510bla}
14 June 2023 { §

15 June 2023
2306-0430DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

(25 +25) °C
(50 + 15) %

In -house method :
- CP-CH6 : based on direct measurement by
using certified reference material (CRM)

Walalak Sirithean

Maly, -

Approved Signatory

28 June 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0055680



Cert.No.: 23CH756/1

Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 2211140 12 Sep 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uS/cm CPA Chem 826595 09 July 2023

- Control Conductivity callbration solution temperature by Water bath (25:0.1) C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1413.0 pS/cm
Conductivity Electrode Serial No.: 5822439456

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
() k
1413.0 pS/em 1481 uS/cm 1413 pSlem 9.2 uS/cm 2.00
Remark - UUC* = Unit Under Calibration

- Cell constant = 0.554 cm-1

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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ST Certificate of Calibration
Z&, 4@\‘\\3
- NSC-‘IBI-T!SJ“MS
Equipment. CONDUCTIMITY METER Certificate No.: C24230001
Model: ORION STAR A21§ Issued Date: 5 January 2023
Serial No. (or ID.): X58031 Job No.: KSPR2216356
Manufacturer: Themo Scientific Page: tof 2
Electrode Serial No. YV1-18416 Model:  ORION 013005MD Brand: Themo Scientific
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co., Ltd.
104 Soi Pattanakarn 40, Pattanakarmn Rd.,
Suan Luang, Bangkok 10250 Thailand
Environment Condition: Temperature 216 °C * 02 °C
Humidity 580 %RH & 20 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co., Ltd. ( Wet Chemistry Lab 2 )
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand
Callbration By: Mr.Nattapat Rungrueang
Calibration Date: 3 January 2023
The Method used: In house method, CAL-WI-49, base on ASTM D 112514 and D 5391-14
Traceability: This certificate is traceable to the SI Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISOAEC 17034) Certificate No. 838317, 838313, 838315
P %S .
(Mr. Nattapat Rungrueang) {Mr. Nitinun Srihawan)

Person in charge Authorized signatory

This certificate is Issued the units of measurement according to the Intemational System of Units (S1). H provides traceability of measurement to International or
national standard or other recognized national standard laborateries.

The measwement uncertalnty stated is the expanded uncertainty which Is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncerlainty in Measurement (GUM).

These resulis may be affected by deviations from specified conditions. The results relate only 10 the items tested, calibvated or sampled. The report shall not be

reproduced except in full without approval of DKSH Technology Limited.
yihin Kusasied WATITAD Sin
DKSH Technology Limilad
2533 ounKIEM U AT teawst THRG ATILTITINS 10260
2533 Sukhunit Road, Bangchak, Phralhanong, Bangkok 10280
Phone: +08 2030 7000  Email; info.catibeation@dksh.com  Website: www.dish.comiscientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C24-08: 12 Sep 2022
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Certificate No.: C24230001 Page: 2of 2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
. Cormrection Uncertainty ( £ )
Condugctivity Solution Reading {Kk)
84,000 uSfem 1024 nSicm -18.400 pSiem 2,00 0.69 uS/icm
1413.0 uSiem 1689 HwSicm -276.0 pSiem 2.00 1 wSiem
12.881 mS/cm 1542 mSfcm -2,5390 mS/cm 2.00 0.098 mS/icm
After Adjustment; at 84.0 pSicm, 1413 uS/cm, 12.88 mS/cm
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( £ )
Conductivity Solution Reading (k)
84.000 uS/icm 84.09 uSicm -0.090 pSfem 2.00 0.68 pS/icm
1413.0 uSiem 1413 uSicm 0.0 pwSicm 2,00 11 uSiem
12.881 mSicm 12.89 mSiem -0.0090 mSicm 2.00 0.098 mS/cm
The End of Certificate
vhin Aorioy inaTuTal vin
DKSH Technology Limited

2533 oungErN waeuein mese Taud nyavuas 10260

2533 Sulhurmvit Road,

Phrakhanong, Benghkok 10260

Phone: +86 2630 7000  Email: info.calibration{@dksh.com  Website: www.dkeh.comizcientific-thaitand

Defivering Growth - in Asla and Beyond.

CAL-FM-C24-09: 12 Sep 2022
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WAsIFoUEN MRS IREIUIRGaN

su: ORION STAR A215

gl KSPR2216356
waamatas: X58031

15 Matase insTuTal g1

DISH Technology Limited

2533 ouuRW L9 Pusr T npovanuns 10260
2533 Sukhumwit Roed, Bangchak, Pivektianonp, Bangkok 10260
Phone: +56 2633 7000  Email; Info.calibrationi@dish.com  Webisite: www.dish.comfscientific-thailand

Defivering Growth - in Asia and Beyond.

ns19day (3u) ATIVFDY (sio)
03 Jan 2023 swunsnada 03 Jan 2023 HiIELMR
nd | L@ Und | lanink
Genoral
m 0 1. arusnsouatos @ .
m 0 2. arwszaw (¥evldfauns, mulu-ueniates) @ .
m O 3. & fla — s 1a%ae (On-Off Swicth) m O
= 0 4. aluns (Keypad) ] |
] O 5.  wwa (Display, Screen Contrast) = (]
Spectrophotorneter
O O 6 usesiulwwh (Battery Backup) >= 2.5 VDC 0 O
O 0O 7. #Fwmpudsnaiusndu (Wavelength Control) O O
0 0 8 AMNENIARU (Wavelength Check) O 0
O 0O 9.  unavrruflauge (UV < 3,000 hour) 0O O
O O 10.  unasrudlauss (Visible < 5,000 hour) 0O O
0 0O 1. voviauaiudionmn (Carousel Module) O OJ
pH Metor and Conductivity Mefer
(| = 12.  H8ann ( Electrode and Connection Cable ) 3} O
m I 13.  swivdarsaratuu Electrode (Level KCI ) O O
O I 14.  shilafiwdaw Electrode (Dust Protection Hood) O 0
™ ] 156.  a1dududaTnse (Stand) = m
Turbidimetor
O 0O 16.  awrwauiinga (No Sample) O O
O 0O 17, sviunissosdntars (>= 2.6 luu 3.0) O )
Automalic Btrator
O O 18.  dnw Piston Burettes O O
O 0O 18.  Function Rinsing and Dosing 0 0O
O 0 20.  swuvaswuuAzgUnsasENaY 0l O
smuualn ;
Mr.Nattapat Rungrusang

Service Engineer

CAL-FM-R31-03: 20 Jul 2022
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Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Electrode Serial No.
Condition:

Customer:

Emvironment Condition;

Calibration Place:

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

CONDUCTIVITY METER Certificate No.: C24230001
ORION STAR A215 Issued Date: 5 January 2023
X58031 Job No.: KSPR2216356
Thermo Scientific Page: iof 2
YV1-18416 Model :  ORION 013005MD Brand: Themo Scientific
In Condition
1
REVIEW BY .crrirvianns

ALS Laboratory Group (Thailand) Co., Ltd.
104 Soi Pattanakarn 40, Pattanakam Rd.,
Suan Luang, Bangkok 10250 Thailand

APPROVED BY K-L/AJ_

NEXT CAL. DATE .o

Temperature 216 °C t 0.2 °C
Humidity 580 %RH + 20 %RH

ALS Laboratory Group (Thailand) Co., Ltd. { Wet Chemistry Lab 2)
104 Soi Pattanakarn 40, Pattanakam Rd.,
Suan Luang, Bangkok 10250 Thailand

Mr.Nattapat Rungrueang
3 January 2023

In house method, CAL-WI-48, base on ASTM D 1125-14 and D $391-14

This certificate is traceable to the S1 Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISONEC 17034) Certificate No, 838317, 838313, 838315

D

{Mr. Nattapat Rungrueang)
Person in charge

(Mr. Nitinun Srihawan)
Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (S1). It provides Iraceability of measuremnent to international or
national standard or other recognized national sfandard kaboratories,

The measurement uncertalnty stated ks ihe expanded uncertainty which is obtained from the standard uncertainty muliiplied by the coverage factor (k=2) o
provide a level of confidence of approximately 95%. It Is determined in accordance with the Guide to Expression of Uncarlainty In Measursment (GUM).

These results may be affected by deviatlons from specified conditions. The resulis relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

1A Himasow maTulal e
DICSH Technology Limited

2533 oungpr waauean iwmwse Tano newamms 10260
Bangchal

2533 Sukhumvit Rosd,
Phone: +65 2635 7000  Emal:

Delivering Growth - in Asia and Beyond.

k, Ptwakhanang, Bangkok 10260
Info.calibrationgdksh

L.com  Wsbeite: www.dksh.comisciantific-thaitand

CAL-FM-C24-09: 12 Sep 2022
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Certificate No.: C24230001 Page: 20f2
Calibration Resuits:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty (£ )
Conductivity Solution Reading (k)
84.000 wSfcm 1024 nSfcm -18.400 uS/cm 2.00 0.69 pSiem
1413.0 pSfem 1689 uSicm -276.0 uSfem 2.00 1 wSiem
12.881 mSicm 15.42 mSicm -2.5390 mSicm 2.00 0.098 mS/cm
After Adjustment; at 84.0 pS/cm, 1413 pS/cm, 12.88 mSicm
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ()
Conductivity Solution Reading (k)
84.000 pSicm 84.09 uSfem 0,090 uSicm 2,00 0.68 uS/cm
1413.0 uSiem 1413 uSicm 0.0 uSiem 200 1 uSfem
12.881 m$/cm 12.89 mSicm -0.0090 mS/em 2.00 0.098 mS/cm
The End of Certificate
uhin Kimomey metulal dvin
DKSH Technology Limited

2533 auusy i BUUNW oA e Tani NS 10260
2533 Sukhwwit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone; 486 2639 7000  Email: Info.caibrationgaksh.com  Weabeite: www.dksh.comyscientific-thelland

Delivering Growth - in Asia and Beyond.

CAL-FM-C24-09: 12 Sep 2022
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su: ORION STAR A215

wefilusu: KSPR2216356
wtmatetos: X58031

AvsDY (3u) AS9EDY ()
03 Jan 2023 sun1snsrade 03 Jan 2023 WEe
Und | Loink Und | ladnd
General
) O 1. arwsngEouater @ O
m O 2. arwssam ( valddiogne, mulu-uanielos) m O
O 3. a@ma In - 10n wlas (On-Off Swicth) m O
@ | O 4. aluna (Keypad) @_| O
| O 5. e (Display, Screen Contrast) = 0
Spectrophotometer
0 O 6.  usesiulvivh (Battery Backup) >= 2.5 VDC O O
O O 7. swpuanaruunisiiu (Wavelength Control) 0 |
O 0O 8.  amumaliu (Wavelength Check) O 0O
O 0O 9.  unmruilauss (UV < 3,000 hour) O O
O 0 10.  uwawflaus (Visible < 5,000 hour) O O
O 0O 1. savianaudiagte (Carousel Module) O O
PH Meter and Conductivily Meter
=) O 12.  &&nTnam ( Electrode and Connection Cable ) = )
O | 13.  szérdvsaraeiu Electrode (Level KCI) 0 O
0O O 14,  shilnfiudae Electrode (Dust Protection Hood) | O
' O 16, 9¥udifiaTnsa (Stand) Im 0
Turbidimefter
O 0O 18.  awruguitdnga (No Sample) 0O O
O O 17.  sviumssesdrnausds (>= 2.5 T 3.0) O O
Automatic Girator
[ 0O 18.  dam Piston Burettes O O
O 0O 19.  Function Rinsing and Dosing O (]
0O 0 20.  ssuuvedissnuaraUnsalssnoy 0O 0
gouunl ;
Mr.Nattapat Rungrueang
% urmu‘t;g $in Service Engineer

2533 oungeprM uwHLT W e Tas npEommIuns 10260
2533 Sukhumvit Rond, Bangohak, Phwakhanong, Bangkok 10280
Phone: 466 2638 7000 Emall: ifo.calibrationdksh.com  Website: www.dksh.com/scientific-thaliand

Delivering Growth - in Asia and Beyond.
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1 Aldicarb High-Performance Liquid Chromatographic Method™
2 | Aldicarb Sulfone High-Performance Liquid Chromatographic Method™
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method!”
4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
5 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method™
6 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
7 OL-BHC Liquid-Licuid Extraction, Gas Chromatographic Method™
8 | B-8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
9 d-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
10 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
11 | Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Methogf”
Demand 2) 5-Day BOD Test, Membrane Electrode Method!®
12 | Carbaryl High-Performance Liquid Chromatographic Method™
13 Carbofuran High-Performance Liquid Chromatographic Method™®
14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectromeatric Method™
15 | Chemical Oxygen 1) Closed Reflux, Colorimetric Method™
Demand 2) Closed Reflux, Tritimetric Method™
16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method!”
17 | Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™ ‘
18 Color ADM! Weighted-Ordinate Spectrophotometric Method
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19 Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductwely Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method™
21 |24 00D Licuuid-Liquid Extraction, Gas Chromatographic Method™®
22 |4,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | 24°-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
24 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic Methodt
25 124°-DDT Liquid-Liguid Extraction, Gas Chromatographic Method™
26 |44 -DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method!™
28 Endesulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
29 Endosulfan ! Liquid-Liquid Extraction, Gas Chromatographic Method!!
30 | Endosulfan Il Liquid-Licuid Extraction, Gas Chromatographic Method!®
31 Endrin Liquid-Liguid Extraction, Gas Chromatographic Method!®
32 Endrin Aldehyde Liquid-Liguid Extraction, Gas Chrornatographic Method!
33 | Formaldehyde Distillation, Colorimetric Method™
34 Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) ladormetric Method!™
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method!
36 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
37 | Hexavalent Chromium Filtration, Colorimetric Method™
28 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method!™
39 Lead 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
_ Mass Spectrometric Methogd™
40 Manganese 1) Digestion, Inductively Coupled Plasma Method™
| 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™®
2) Digestion, Inductively Coupled Plasma/Mass
spectrometric Method™
42 Methiocarb High-Performance Liquid Chromatographic Method™
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™
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a4 Methomyl ‘ High-Performance Liquid Chromatographic Method™
45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
47 | Oxamyl High-Performance Liguid Chromatographic Method!
48 Propoxur High-Performance Liguid Chromatographic Method™
49 | pH Electrometric Method!
50 Phenols 1) Distillation, Chtoroform Extraction Method™
2) Distiltation, Direct Photometric Method!™
51 | Selenium 1) Digestion, Inductively Coupted Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 | Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods™®
54 | Total Dissolved Solids Dried at 180 °C**
55 | Total Kjeldahl Nitrogen | Semi-Micro Kjeldahl Method!™®
56 | Total Suspended Sclids | Dried at 103-105 %C*
57 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method™”
58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Methaod;
Colorimetric Method; Calculation'™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation®®
- 59 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™
aeui a5ueRY FWhaTEi
Acenaphthene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
2 Acetone Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™
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14
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17

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)lucranthene

Benzo(k)fluoranthene

Benzoic Acid

Benzola)pyrene

Benzolg,h,ilperylene

Beryllium

Bis(2-chloroethyl)ether

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, inductively Coupled Plasma Method¥
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

S0

18 Bis(2-ethylhexyl)phthalate...
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18 Bis(2-ethylhexylphthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™

22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 Cadmium 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method™

24 Carbazole Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/

‘ Mass Spectrometric Method!™

28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectremetric Method™

31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Chromium 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

~
j/\/"}”\} 34 Chromium (IIl)...
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34 Chromium (1) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Catculation®™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Methed;
Calculation™
35 | Chromium {VI) Colorimetric Method!®
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method™
38 24D Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
39 DoD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a1 DoT Liquid-Liquid Extraction, Gas Chromatographic/
) Mass Spectrometric Method!™
42 Dibenz{a,hlanthracene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method!™®
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatbgraphid
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method™
50 1,1-Dichloroethylene

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
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51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method™
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method™
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!™®
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Diethyl Phthalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrophenol Liquid-Li'quid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method™
63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
64 Endosulfan Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

‘Mass Spectrometric Method™”

%%mf'
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68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

71 Hexachlorobenzene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

74 -HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 B-HcH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

79 Indenof1,2,3-cd}pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

80 isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

81 | Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™

| 2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

83 Mercury 1) Cold Vapor Atomic Absorption Spectrometric

Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

<
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84 Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
2) Equilibrium Headspace, Gas Chromategraphic/
Mass Spectrometric Method™

85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/

_ Mass Spectrometric Method™

89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatecgraphic/
Mass Spectrometric Method™ '

90 Methyl tert—BLityl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

91 Naphthalene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

92 | Nickel 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

94 N-Nitrosodiphenylarmine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/

- PCB 1016
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

Mass Spectrometric Method™

Syved
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97 Pentachlorophenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric Method!
9% Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 | Phenol 1) Distillation, Direct Photometric Method™®
2) Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method®
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
103 | Silver 1) Digestion, Inductively Coupled Plasma Method¥
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!
104 | Styrene Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method™”
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap;, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatcgraphic/
Mass Spectrometric Method!
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
109 | TPH (C5-Cg) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!321
110 | TPH GogCog) Solvent Extraction, Gas Chromatographic Methogd®#!
111 | TPH Cots-Cas) Solvent Extraction, Gas Chromatographic Method®2!
112 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

P 114 1,1,2-Trichloroethane...
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114 | 1,1,2-Trichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

115 | Trichlorcethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

116 2,4,5-Trichlorophenaol Liquid-Liquid Extraction, Gas.Chromatographic/
Mass Spectrometric Method®™

117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

120 | Vinyl Acetate Purge and Trap, Gas Chrornatographic/
Mass Spectrometric Method™

121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

122 | m-Xylene Purge and Trap, Gas Chromatosraphic/
Mass Spectrometric Method™

123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

124 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

126 | Zinc 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

2 n1diEe (Waaeszuis) 979U 16 578015

Andudl Arina WhAsH
1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
Method™
2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma
Method!™

Sl

3 Carbon Monoxide...
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1
12

13

14

15
16

Carbon Monoxide

Chlorine

Copper

Dioxins

Hydrogen Chtoride

Hydrogen Sulfide

Lead

Mercury

Opacity
Oxides of Nitrogen

Sulfur Dioxide

Sulfuric Acid

Total Suspended Particulate

Xylene

1) Sampling Bag Non-Dispersive Infrared Method™
2) Non-Dispersive Infrared Method™

3) Instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographlc
Method®

2) Isokinetic Sampling, lon Chromatographic Method ™
Isokinetic, Digestion, Inductively Coupled Plasma
Method®

Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department
of Industrial Werks Registered Laboratory
(Dioxins/Furans Analysis Approved)*”!

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic Method!
Absorption Sampling, lodometric Method™
Isokinetic, Digestion, inductively Coupled Plasma
Method™ -
1) Isckinetic Sampling, Digestion, Cold-Vapor Atcmic
Absorption Spectrometric Method!™

2) Isokinetic, Digestion; Inductively Coupled Plasma
Method®

Ringetmann’s Method®@

1) Absorption Sampling, Phenoldisulfonic Acid
Method™

2) Chemiturninescence Method®

3) Instrumental Analyzer Method™!

1) Absorption Samplmg, Bariumn-Thorin Titrimetric
Method®

2) LUV Fluorescence Method™

3) Instrumental Analyzer Method™

isokinetic Sampling, Barium-Thorin Titrimetric
Method™

Isckinetic Sampling, Gravimetric Method™
Adsorption Sampling, Gas Chromatographic
Method®

(urdinneyuy dmasnaita)
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Aldrin

Antimony

Arsenic

Barium

Beryllium

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometrlc -
Method™*2

2) Soxhlet Extraction, Gas Chromatographic Method %24
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 24

1) Waste Extraction, Digestion, Inductlvely Coupled
Plasma Method!t5%!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric-Method*619!

3) Digestion, Inductively Coupled Plasma Method!™?!
4) Digesticn, Inductively Coupled Plasma/

Mass Spectrometric Method!™*®

1) Waste Extraction, Digestion, lnductwely Coupled
Plasma Method 61!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™4¢

3) Digestion, Inductively Coupled Plasma Method!™)
4) Digestion, Inductively Coupled Pltasma/

Mass Spectrometric Method™!9!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 43

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!6¢l

3) Digestion, Inductively Coupled Plasma Method ™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"4%

3) Digestion, Inductively Coupled Plasma Method!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™'®

?{Y\!\}?\) 6 Cadmium...
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Cadmium

Chlordane

Chromium

kY

Chromium ()

Chromium (V1)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methog™ 6

3) Digestion, Inductively Coupled Plasma Method™*!
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!®!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™*?%]

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method %1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4!

2) Waste Extraction, Digestion, Inductively Couplad
Plasma/Mass Spectrometric Method™14)

3) Digestion, Inductively Coupled Plasma Method!™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!9

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method™845.L7] -

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method616:17

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method!" 81547

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Methog!™: 1647

1) Waste Extraction, Colorimetric Methcd!"41

2) Alkaline Digestion, Colorimetric Method®

S

¢ o 11 Cobalt...
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Cobalt

Copper

2,4-D

bOD

DOE

DDT

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodt613) :

2) Waste Exiraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!616]

3) Digestion, Inductively Coupled Plasma Method!™3
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"*

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodh61%!

2) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method! 414

3) Digestion, Inductively Coupled Plasma Method™*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!®!

1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methad!»*#]

2) Soxhlet Extraction, Gas Chromatographic Method 022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method (22311

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*%)

2) Soxhlet Extraction, Gas Chromatosraphic Method!%%?
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #2*!]

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method#2

2) Soxhlet Extraction, Gas Chromatographic Method!%#
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2237

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!»¥2)

%ﬂ‘j}j 2) Soxhlet...
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22

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method' %2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!**

2) Soxhlet Extraction, Gas Chromatographic Method!'%?
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 22!

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™*2!

2) Soxhlet Extraction, Gas Chrormatographic Method! %
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Methad 925!

2) Soxhlet Extraction, Gas Chromatographic Method!%%
3} Automated Soxhlet Extraction, Gas Chromatographic
Method %21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!514!

3) Digestion, Inductively Coupled Plasma Method"
4) Digestion, Inductively Coupled Ptasma/

Mass Spectrometric Method™®

1) Waste Extracticn, Separatory Funnel L'iquid-i_iquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method229

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Automated Soxhlet Extraction, Gas Chromatographic
Methad #*1

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method(:448

=N
g‘[ﬂ\ﬂl 2) Waste Extraction...
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24

25

26

Methoxychlor

Mirex

Molybdenum

Nickel

2) Waste Extraction, Thermal Decomposition
Amalgamation and Atomic Absorption Spectrometric
Method!! 617!

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method! %%

4) Digestion, Cold-Vapor Atormnic Absorption
Spectrometric Method™®

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method™?

6) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method®2

2) Sexhlet Extraction, Gas Chromatographic Method 1%
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 2231

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!!2!

2) Soxhlet Extraction, Gas Chromatographic Method 1022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™6*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™519

3) Digestion, Inductively Coupled Plasma Method!™*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™***

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"519

3) Digestion, Inductively Coupled Plasma Method!™
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"'®

?{W\P\] 27 Polychlorinated...
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2'5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2',3,5"-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3' 4,4 -Tetrachlorobiphenyl
- 2,2' 3,4 5-Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,33 4 6-Pentachlorobiphenyl
- 2,2,3,44' 5-Hexachtorobiphenyl
- 2,2'3.4,5,5*Hexachlorobiphenyl
-2,2',3,5,5,6-
Hexachlorobiphenyl

-22'44 55"
Hexachlorobiphenyl
-2,2.3,3,4,4'5-
Heptachlorobiphenyl
-22'3445,5'"-
Heptachlorobiphenyl
-2,2,3,44'5 6-
Heptachlorobiphenyl
-2,2.3,4.5,5,6-
Heptachlorebiphenyl
-2,2'3,344 556
Nonachlorebiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*$%3

2} Soxhlet Extraction, Gas Chromatographic
Method02)

3) Autormated Soxhlet Extraction, Gas Chromatographic
Method ¥>*!

e‘j J 28 Pentachlorophenol...
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29
30

31

32

33

34

Pentachlorophenol

pH
Selenium

Silver

Thalkium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!:2!

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method f2231]

Electrometric Method®**)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 49

2) Waste Extraction, Digestion, Inductivety Coupled
Plasma/Mass Spectrometric Method™%*¢!

3) Digestion, Inductively Coupled Plasma Method ™%
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™'®

i) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodbt) '

2) Waste Extraction, Digestion, Inductivety Coupled
Plasma/Mass Spectrometric Method™619

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method44%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4t9

3) Digestion, Inductively Coupled Plasma Method!™**)
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ %

1) Waste Extraction, Separatory Funne! Liguid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!92*

2) Soxhlet Extraction, Gas Chromatographic Method *0%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:51 |

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™514)

3) Digestion, Inductively Coupled Plasma Method™¥

%\m}ﬂj 4) Digestion...
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Zinc

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!4

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!5t3

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!%4

3) Digestion, Inductively Coupled Plasma Method!!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method'®
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Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

Automated Soxhlet Extraction, Gas Chromatceraphic/
Mass Spectrometric Method#>->!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodl%2%

‘1) Soxhlet Extraction, Gas Chromatographic
Method"0% ,

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !l

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method /23!

1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!¢!

1) Digestion, Inductively Coupled Plasma Method/
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!¢

1) Soxhlet Extraction, Gas Chromatographic
Method!'022

2) Automated Soxhlet Extraction, Gas Chramatographic/
Mass Spectrometiic Method!?*3]

1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method14

S

9 Benz{a)anthracene...
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9 Benz{a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method=!
10 Berizene 'Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*#4
11 Benzo{p)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
12 Benzol(k)fluoranthene Autcrnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
13 Benzoic acid Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!)
14 | Benzola)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"
15 Benzog,h,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®U
16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method™'%
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!¢!
17 Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method#>!
18 Bis(2-ethylhexyl)phthalate Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method®>*!
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2? _
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!42"
21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method 2 .
22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method?>*"
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!™'*
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™¢
24 Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?2>!!
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4%4

S

26 Carbon tetrachloride..,
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27

28

29 .

30

31

32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p-Chloroaniline
Chlorobenzene
Chlorodibromomethane
Chloroform
2-Chlorophenol

Chromium

Chromium (i)

Chromium (V1)
Chrysene

Cyanide
2,4-D

bDD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?9

1) Soxhlet Extraction, Gas Chromatographic
Method!0?Z

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®**!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®+!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®*#4

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!?¥

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™+2?

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method233!

1) Digestion, Inductively Coupled Plasma Method ™!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!®!

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method781517)

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method 81637
Alkaline Digestion, Colorimetric Method®!7
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*"

Extraction, Distiltation, Colorimetric Method262728)

1) Soxhlet Extraction, Gas Chromatographic
Method*0#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

1) Soxhlet Extraction, Gas Chromatographic
Method"®#% '

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method?*"

%ﬂ\p\] , 40 DDE...
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40 DDE 1) Soxhlet Extraction, Gas Chromatographic
Method!0%2
2) Autormated Soxhlet Extraction, Gas Chromatograghic/
Mass Spectrometric Method®*!

41 DCT 1) Soxhlet Extraction, Gas Chromatographic
Method!'%*2
2) Autorated Soxhlet Extraction, Gas Chrormataegraphic/
Mass Spectrometric Method !

42 Dibenz(a,h)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

43 Di-n-Butyl Phihalate Automated Soxhlet Extraction, Gas Chromatographic/ |
Mass Spectrometric Method®>*!

44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method142"

45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/

' Mass Spectrometric Method!4#¥
46 1,4-Dichlorobenzene Puree and Trap, Gas Chromategraphic/
' Mass Spectrometric Method!*24

47 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

43 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?

49 1,2-Bichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?.

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!42"

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method1%2%

52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#

53 2,4-Dichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method@!

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2?

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method***

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?”

; 57 Dieldrin...
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59

60

61

62

63

64

65

66

67

68
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70

Dieldrin

Diethyl Phthalate
2,4-Dirnethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl Phthalate

Fndosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhlet Extraction, Gas Chromatographic
Method!%#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'?24

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™?>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method>")

1) Soxhlet Extraction, Gas Chromategraphic
Method!*2d

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

1) Soxhlet Extraction, Gas Chromatographic
Method!!%24

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methog!%?¥

Automated Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method®*!

Automated Soxhlet Extraction, Gas Chromategraphic/
Mass Spectrometric Method!

1} Soxhlet Extraction, Gas Chromatographic
Method1022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

1) Soxhlet Extraction, Gas Chromatographic
Method!®#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrgmetric Method®*!
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71 Hexachlorobenzene...
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78
79
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81
82

83

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

Q-HCH

B-HcH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Lead-
Manganese

Mercury

1} Soxhlet Extraction, Gas Chromatographic
Method!%?

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®*!

Purge and Trap, Gas Chromategraphic/

Mass Spectrometric Method™*?"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4?¥

1) Soxhlet Extraction, Gas Chromatographic
Method“"*zz]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

1) Soxhlet Extraction, Gas Chromatcgraphic

Method! %%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"

1) Soxhlet Extraction, Gas Chromatographic
Methogt022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>3!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®=!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?+!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectromatric Method?>*1!

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"'®

1) Digestion, Inductively Coupled Plasma Method"'¥
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method! ™19

1) Digestion, Cold-Vapor Atormic Absorption
Spectrometric Method®
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Methanol

Methoxychlor

Methyl Bromide
Methylene Chloride
2-methylphenot
2-Methylnaphthalene
Methyl tert-Butyl Ether
Naghthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry™”

3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method?”

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method!??"

1) Soxhlet Extraction, Gas Chromatographic

Method 1024

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 1

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*2?
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*?"

Automated Soxhlet Extraction, Gas Chromatographid/
Mass Spectrometric Method®"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!1+2%

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2>*!

1) Digestion, Inductively Coupled Plasma Method!™!¥
2) Digestion, Inductivety Coupled Plasma/

Mass Spectrometric Method"'9

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

1) Soxhlet Extraction, Gas Chromatographic Method 0%
2) Automated Soxhlet Extraction, Gas Chromatographic

Method %2
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F - 1242...
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100

- Araclor 1242

- Aroclor 1248

- Aroclor 1254

- Arcclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5'-Tetrachlorobiphenyl
- 2,2,5,5-Tetrachlorobiphenyl
- 2,3',4,4'-Tetrachlorobiphenyl
- 2,23,4,5-Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 23,3 4" 6-Pentachlorobiphenyl
- 2,2,3,4.4 5 Hexachlorobiphenyl
- 2,2,34,5 5 Hexachlorobiphenyl
-2,2'3,5,56-
Hexachlorobiphenyl
-2,2'4,4'5 5"
Hexachlorobiphenyl
-2233.4,45-
Heptachlorobiphenyl
-2,2,3,64455-
Heptachlorobiphenyt

- 2,234,485 6-
Heptachlorobiphenyl
-2,234'556
Heptachlorobiphenyl
-22334,48556-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene
Phenol

Pyrene

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?**!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®3!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!
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101 | Selenium 1) Digestion, Inductively Coupled Plasma Method™!*
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!"®
102 | Silver 1) Digestion, Inductively Coupled Plasma Method™*!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"19 -
103 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¥
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**¥
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*%
106 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!+*
107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic
Method!!%%2
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! !
108 | TPH (Cs-Ce) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?*?
109 | TPH (Cog~ Cie)r 1) Solvent Extraction, Gas Chromatographic Method™?"
2) Automated Soxhlet Extraction, Gas Chromatographic
Method?!!
110 | TPH (Coa — Cas) 1) Solvent Extraction, Gas-Chromatographic Method!*#"
2) Automated Soxhlet Extraction, Gas Chrorategraphic
Methodm’?’u
111 1,2 A-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method“29
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!4?"
113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#4
114 | Trichleroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2"
115 | 2,4,5-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*"
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116 2,4,6-Trichlorophenol...

ndimegn! draenaile)

ﬂmpu‘iﬁnwﬁtnﬂwmﬁnwaﬁu

o



- gt -

Fadud FTuanY s

116 2,4,6-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"!

117 | 1,3,5-Trimethylbernzene Purge and Trap, Gas Chramatographic/
Mass Spectromet.ric Method(**2

118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!™**!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!"®!

119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!!4%%

120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!**¥

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!42%

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method4%

123 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%?%

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!+?¥

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method!"**
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™'®
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