ALS Laboratory Group (Thailand) Co., Ltd.

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

T +66 2 760 3000 F +66 2 760 3197
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Ambient Total Suspended Particulate High Volume RYG_FS0174 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0180 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0178 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0291 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO001 23-Mar-22 23-Mar-23 12
Ambient Particulate Matter (PM-10) High Volume RYG_FS0295 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0191 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0185 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0188 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 23-Mar-22 23-Mar-23 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG FS0545 14-Sep-21 15-Mar-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0531 14-Jul-21 12-Jan-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG FS0530 14-Jul-21 12-Jan-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0544 15-Sep-21 15-Mar-23 18
Ambient Temperature Temperature Sensor RYG FS0545 14-Sep-21 15-Mar-23 18
Ambient Temperature Temperature Sensor RYG FS0531 14-Jul-21 12-Jan-23 18
Ambient Temperature Temperature Sensor RYG_FS0530 14-Jul-21 12-Jan-23 18
Ambient Temperature Temperature Sensor RYG FS0544 15-Sep-21 15-Mar-23 18

Noise Leq 24 hrs Sound Calibrator RYG_FS0216 9-Aug-21 9-Aug-22 12

Noise Leq 24 hrs Sound Level Meter RYG_FS0439 6-Aug-21 6-Aug-22 12

Right Solutions -

Right Partner

www.alsglobal.com



High Volume Air Sampler Calibration Worksheet

Project Site : B.Grimm Power(AIE-MTP)Limited Barometric Pressure (mm Hg) : 757
Calibrate Location : aaudiii1 Jalszamiasinge Temperature ( °C) : 32
Calibrate Date : 27-Apr-22 High Volume ID : RYG_FS0174
CalibrationSheet No.: C-270422-RYG_FS0174 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 4800
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N : 1166 Calibrator Intercept: -0.0468
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.6 1.0864 40 Slope : 35.4217

2 34 1.2356 46 Intercept: 1.8084

3 4.2 1.3680 50 Correlation Coefficient : 0.9987

4 5.2 1.5169 56

5 6.2 1.6521 60

1 (CFM)
65.4
y =35.422x + 1.8084
0.0 T T T T T T T T T T T r r r r r r . .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)

Calibrated by Approved by :

(Mr.Santi Chaichana) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



Project Site :

High Volume Air Sampler Calibration Worksheet

B.Grimm Power(AIE-MTP)Limited

g0uiin2 1s9i3auszaadinenauiinu

Barometric Pressure (mm Hg) : 757

( Mr.Santi Chaichana)
Field Scientist(1)

Calibrate Location : A& INNTIY Temperature ( °C) : 32
Calibrate Date : 27-Apr-22 High Volume ID : RYG_FS0180
CalibrationSheet No.: C-270422-RYG_FS0180 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 1328
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N: 1166 Calibrator Intercept : -0.0468
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

! 27 1.1062 40 Islope: 35.5606

2 34 1.2356 46 Intercept : 1.0567

3 44 1.3991 50 Correlation Coefficient : 0.9963

4 5.4 1.5450 56

5 6.2 1.6521 60

1 (CFM)
65.4
y =35.561x + 1.0567
0.0 T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
P S et
% = - 7
Calibrated by Approved by :

(Mr. Noppong Juntarupan)

Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : B.Grimm Power(AIE-MTP)Limited Barometric Pressure (mm Hg) : 757
Calibrate Location : aoudlii3 1husdtinugiing Temperature ( °C) : 32
Calibrate Date : 27-Apr-22 High Volume ID : RYG_FS0178
CalibrationSheet No.: C-270422-RYG_FS0178 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 4804
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N : 1166 Calibrator Intercept: -0.0468
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.6 1.0864 40 Slope : 33.4785

2 34 1.2356 46 Intercept: 3.9064

3 44 1.3991 50 Correlation Coefficient : 0.9974

4 5.4 1.5450 56

5 6.4 1.6778 60

1 (CFM)
65.4
y =33.479x + 39064
0.0 T T T T T T T T T T T r r r r r r . .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)

Calibrated by Approved by :

(Mr.Santi Chaichana) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : B.Grimm Power(AIE-MTP)Limited Barometric Pressure (mm Hg) : 757
Calibrate Location : aoudlil 4 Tsodauauina¥naim Temperature ( °C) : 32
Calibrate Date : 27-Apr-22 High Volume ID : RYG_FS0291
CalibrationSheet No.: C-270422-RYG_FS0291 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 5333
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N : 1166 Calibrator Intercept: -0.0468
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.6 1.0864 40 Slope : 34.5945

2 34 1.2356 46 Intercept : 2.5343

3 44 1.3991 50 Correlation Coefficient : 0.9970

4 5.4 1.5450 56

5 6.2 1.6521 60

1 (CFM)
65.4
y =34.594x +2.5343
0.0 T T r r r r .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
S Do T
Calibrated by Approved by :

(Mr.Santi Chaichana)
Field Scientist(1)

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

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



RYG_ENO0001
PENTA CALIBRATION CO., LTD.

P E " I A 66/124 The Connect 33 Village Kanchanaphisek Road

Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration ,PTC/07/22102

Certificate No.:
Equipment:
Manufacturer:
Model:

Type of Balance:

Customer:

Environment Condition:

Calibration Place:

The Method used:
Traceability:

Date Received:
Calibration Date:
Issued Date:

Calibration By:

PTC/07/22102 Page: 1 of 2

. P NSC-TISI-TIS17025
Digital Balance Condition: Normal CALIBRATION 0324
Sartorius Serial No: 25409664
LA130S-F ID No: RYG_END0O1
Single interval

ALS Laboratory Group (Thailand) Co.,Ltd.
616/10 Moo 5 T.Maenamkoo, A.Pluakdaeng, REVIEW BY ..o

Rayong 21140, Thailand o M

APPROVED BY .o
(2
e il + 03°C | NEXTCAL DATE 930@’9 .....
Humidity 581 %RH  + 4.4 %RH
Air density 117 kg/m3

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

In house method, PTC-WI-07, base on Euramet cg. 18
This certificate is traceable to the SI Units through Thai Calibration Service Co.,ltd.

, NSC-ONSC Accreditation No.: Calibration 0189

March 23, 2022
March 23, 2022
March 25, 2022

Mr. Rungroje Metakul

PENTA CALIBRATION CO.LTD

edendal et Approved By : A} ——

{ Mr.Kriangsak Kalasri ) ( Mr. Keattisak Kerdto )
Reviewed by Laboratory Manager

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

measurement to international or national standard or other recognised national standard laboratories.

The measurement uncertainty 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 Uncertainty in Measurement (GUM). The effect that the results relate only to the items calibrated.

This calibration certificate shall not be reproduced except in full only, without written approval from penta calibration co ., Itd

PTC-FMC-07-02: 2 Feb 2020


thanita.kulsuriwong
Typewritten Text
RYG_EN0001


66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250
CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

PENTA CALIBRATION CO., LTD.
PENTA

Represent to Certificate of Calibration ,PTC/07/22102

Certificate No.:  PTC/07/22102 Page: 20f 2
Measurement Results:

Without Adjustment :

Function Calibration: Non Adjustment

Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity

Eccentricity test 50 (g)
Position (g)
3 1 4 1 2 3 4 5
2 5 0.0000 0.0000 -0.0001 0.0000 0.0001
Maximum deviation: 0.0001

Repeatability Test : Weight to be 1/2 < L, < Maximum capacity

Determination of the standard deviation of weighing balance., Readability 0.0001 (qg)

Nominal test value (g) Standard Deviation
100 0.00009
Error of indication : from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Indication Correction of Balance Uncertainty k
(9) (9) (9) (9) (9)
0 0.00000 0.0000 0.0000 0.00026 2.87
oot | oo | oowo | oo | 000026 | 265
005 | oos00 | om0 | omoo | 000026 | 265
ot | oo | o | om0 | oows | aes
05 | osoo00 | 04999 | 00001 | o000z | 265
L e [ oss | oot | oo | 2es
2 | 20000 | 1eeee | 00001 | oooozs | 265
5 | swmo | som0 | oo | oo | zes
0 | oo | qeeer | ooor | 000026 | 265
2 | 20008 | 20001 | w0 | 000026 | 252
10 | 10000004 | 00001 | oooor | 000027 | 218
Note: Weight of adjust - (g)

The End of Certificate

PTC-FMC-07-02: 2 Feb 2020



High Volume Air Sampler Calibration Worksheet

Project Site : B.Grimm Power(AIE-MTP)Limited Barometric Pressure (mm Hg) : 757
Calibrate Location : sondiii1 olseaufingiinge Temperature ( °C) : 32
Calibrate Date : 27-Apr-22 High Volume ID : RYG_FS0295
CalibrationSheet No.: C-270422-RYG_FS0295 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N : 5502
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N: 1166 Calibrator Intercept: -0.0468
Test No. Delta H;0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 1.8 09118 32 Slope : 30.9077

z 24 1.0456 36 Intercept: 3.8140

3 3.0 1.1635 40 Correlation Coefficient : 0.9998

4 3.8 1.3036 44

5 4.6 1.4295 48

1 (CFM)
65.4
y =30.908x + 3.814
0.0 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
Qstd (m3/min)
St S
- - 2 .
-
Calibrated by Approved by :

(Mr.Santi Chaichana)
Field Scientist(1)

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

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : B.Grimm Power(AIE-MTP)Limited Barometric Pressure (mm Hg) : 757
#0119 2 15938UsTaasIngANilax
Calibrate Location : AFINNITU Temperature ( °C) : 32
Calibrate Date : 27-Apr-22 High Volume ID : RYG_FS0191
CalibrationSheet No.: C-270422-RYG_FS0191 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 5330
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N: 1166 Calibrator Intercept: -0.0468
Test No. Delta H;0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 1.8 09118 32 Slope : 26.9392

z 24 1.0456 36 Intercept: 7.4070

3 34 1.2356 40 Correlation Coefficient : 0.9969

4 4.2 1.3680 44

5 5.0 1.4884 48

1 (CFM)
65.4
y =26.939x + 7.407
0.0 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
Qstd (m3/min)
St P
- ol 2 .
-
Calibrated by Approved by :

(Mr.Santi Chaichana)
Field Scientist(1)

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

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : B.Grimm Power(AIE-MTP)Limited Barometric Pressure (mm Hg) : 757
Calibrate Location : qandii 3 ihushilnuging Temperature ( °C) : 32
Calibrate Date : 27-Apr-22 High Volume ID : RYG_FS0185
CalibrationSheet No.: C-270422-RYG_FS0185 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N : 4793
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N: 1166 Calibrator Intercept: -0.0468
Test No. Delta H;0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 1.8 09118 32 Slope : 28.8287

z 24 1.0456 36 Intercept : 5.6773

3 3.2 1.2001 40 Correlation Coefficient : 0.9993

4 4.0 1.3362 44

5 4.8 1.4593 48

1 (CFM)
65.4
y = 28.829x + 5.6773
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
Qstd (m3/min)
St S
- - 2 .
-
Calibrated by Approved by :
(Mr.Santi Chaichana) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : B.Grimm Power(AIE-MTP)Limited Barometric Pressure (mm Hg) : 757
Calibrate Location : q0ndli 4 Tsodauauna¥nam Temperature ( °C) : 32
Calibrate Date : 27-Apr-22 High Volume ID : RYG_FS0188
CalibrationSheet No.: C-270422-RYG_FS0188 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N : 4796
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N: 1166 Calibrator Intercept: -0.0468
Test No. Delta H;0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 1.8 09118 32 Slope : 30.8089

z 24 1.0456 36 Intercept: 3.7040

3 3.2 1.2001 40 Correlation Coefficient : 0.9982

4 3.8 1.3036 44

5 4.6 1.4295 48

1 (CFM)
65.4
y =30.809x + 3.704
0.0 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
Qstd (m3/min)
St S
- - 2 .
-
Calibrated by Approved by :

(Mr.Santi Chaichana)
Field Scientist(1)

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

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



J 63/14-16,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
MC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
IHANATER ASVOCI MTES EiLTD Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WS-02092021

Page 1 of 2 pages
Measurement Item : Cup anemometer with data logger.

Manufacturer : Data logger: Novalynx.

¢ Cup anemometer: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D § REVIEWBY wonnmaalssammmm _
: Cup anemometer: WS-02F

Serial Number : Data logger: AS816
: Cup anemometer: WSD-016 In /f, /2"3
! NEXT CAL. DATE .......0..0 0.
ID No : Data logger: - Y (f 64115

: Cup anemometer: -

Customer : ALS laboratory group (Thailand) co., ltd.
: 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10260
Thailand.
Test Conditions : Wind tunnel cross test section area Q00 crn2
: Anemometer frontal area 100 em®
: Diameter of mounting pipe " mm
: Blockage ratio of test object 0111 [-]
Test Conditions . Alr temperature 23.6 +0.8 'C
1 Alr pressure 1012.9 +0.4 hPa
: Relative air humidity 57.8 +3.5 %RH
Calibration Procedure Calibration was carried out base on;

IEC 61400-12-1 €0.1: 2005-Power Performance Measurements of Electricity Producing Wind
Turbines;

MEASNET Anemometer Calibration Procedure — Version 2: 2009;

Traceability This calibration documents the traceable to national standard, Which realize the unit of
measurements according to the international system of units (SI) through National Institute of
Metrology Thailand (NIMT).

Measurement Date : Sep 14, 202).
Issued Date : Sep 15, 2021.

Yk -
Calibrated by Approved Signatory: /’7
E[ Mr. Sorawit Thachalad 9 O Mr. Parinya Booncharoen
D Miss Orathal Wiwatwittaya N h(/ Technical Support

JIRANATE ASSOCIATES CO., LTD. and Calibration Manager

\

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUGTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



)

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

NAC

HRANATEE ASSOCIATES COLTH

Continuation of Certificate of Calibration Number

Result of calibration:

v without adjustment

U with acjustment

Calibration in the range of 1 = 16 m/s at & calibration interval of 1 m/s.

Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

Certificate No: WS-02092021

The results of calibration and associated measurement uncertainties are reported in the table below.

Page 2 of 2 Pages

Vs Reading Vyue Reading Error Uncertainty

m/s m/s (m/s) (%)
2.045 2.0 0.0 2.4
4.087 4.0 -0.1 1.5
5.98 6.0 0.0 12
8.01 8.0 0.0 0.84
10.02 10.1 0.1 0.67
12.02 12.2 0.2 0.63
14.00 14.2 0.2 042
15.99 16.2 0.2 0.76
14.99 15.2 0.2 0.49
13.01 13.1 0.1 051
11.02 11.1 0.1 0.66
.02 2.0 0.0 0.65
7.00 7.0 0.0 0.90
b5.122 5.1 0.0 1.3
2078 3.0 0.0 1.9
1.023 1.0 0.0 4.8

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%

Appendix 1: Instrumentations

Calibration Certificate Report
NO Sensor Manufacturer Model/Type Range
Date Number
1 Pitot static TESTO INC. 06352148 Aug 07, 2021 MW-0034-21 5 - 30 m/s
2 Precision Differential Pressure Meter Zoglab DPM2500 Aug 07, 2021 MW-0034-21 & - 30 m/s
3 Air velocity transducer (hot wire) TSI INC. 8455-12 Aug 08, 2021 MW-00358-21 0-5mbs
4 Temperature Zoglab DSR-THP March 30, 2021 CL-027-64 -30 - 70°C
& Relative humidity Zoglab DSR-THP March 30, 2021 RH-03032021 0 - 100 %RH
6 Atmospheric pressure Zoglab DSR-THP March 30, 2021 BP-01032021 500 - 1100 hPa
7 Wind tunnel E£SSOM MP330D - 0 - 50 Hz

***End of certificate of calibration®***

NAC

JIRANATE ASSOCIATES CO,, LTD.




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

NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
JIRANATEE ASSOCIATES COLLTD Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 Www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. WD-02092021

Page 1 of 2 pages
Measurement Item : Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx.

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D
: Wind direction sensor: WS-02F.

Serial Number : Data logger: A5816.
: Wind direction sensor: WSD-016.

ID No © Data logger: -

: Wind direction sensor: -

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 amblent temperature of (23+3)°C, and relative humidity of (40+10)%.

Measurement Method:

The wind direction sensor calibration according to comparison method with reference angle measurement electronic theodolite and
line laser Is used for axis control, The measurement were taken at 45° intervals in clockwise and counterclockwise

directions.

Note: The UUC was warmed up for 1 hour prior to the calibration being performed

Traceability:

The measurement resulls are traceable to the International system of units (SI) through Certificate No: CC563-07-00486,
Certificate No.: KWS63/0044.

Measurement Date : Sep 185, 2021.
Issued Date : Sep 15, 2021.

\Emp
Performed by N !\ A Approved Signatorny:......... ¥ . s
V] Mr. Sorawit Thachalad \k—’

DT Mics Orathal Wivatwi JIRANATE ASSOCIATES CO.,LTDJ s BHIIE ‘BECnan e
iss Orathai iwatwittaya Technical Support

and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED €XCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



J
NAC

HNRANATEE ASSOUIATES COLLTD

Continuation of Certificate of Calibration Number

63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Result of calibration: [J Without adjustment M with adjustment.

Calibration in the range of O - 360 ° at a calibration interval of 45°.

The results of calibration and associated measurement uncertainties are reported in table below.

Certificate No: WD-02092021

Pages 2 of 2 pages

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO Turning Direction . . ) . "
) ) ) ") £(7)

1 0/360 360 359 =] 3.0

2 45 45 44 -1 3.0

3 90 Q0 87 -3 3.0

4 135 135 133 -2 3.0

‘ Clockwise

5 180 180 180 0 3.0

6 225 225 2256 0 3.0

7 270 270 273 2 3.0

8 315 315 317 2 3.0

@ 0/360 360 359 -1 3.0

10 45 45 44 -1 3.0
11 90 Q0 87 -3 3.0
12 135 135 133 -2 3.0

Counter Clockwise

13 180 180 180 0 3.0
14 225 225 225 0 3.0
15 270 270 273 3 3.0
16 315 3186 317 2 3.0

UUC*: Unit Under Calibration The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage fac-

tor k=2 providing a level of confidence of approximately 95%

***End of Certificate of Calibration***

NAC

\NATE ASSOCIATES CO., LTD.




S,

63/14-15,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd, "S\-_\\E//_/?";_ ,
Watthapra, Bangkokyai,Bangkok 10600 Thailand. HoEWRA | e\
NAC ‘4-,//;?\\3: NSC - TIS! - TIS 17025
ANATEE associates o J el (66) 02-8680812#13 Fax.: (éé) 02-8680860 WWW.}iranatEE.Com LTI CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CL-068-64

Page 1 of 2

Equipment Name : Data Logger with Temperature

Sensor
Manufacturer : Novalynx
Model : 110-WS-25 DL-D
Serial No.: A5816
ID No. : -
Customer Received date : 1 SEP 2021
Name : ALS laboratory group (thailand) Co.,Ltd. Calibration date : 13 SEP 2021
Address : 104 Phatthanakan 40, Phatthanakan Issue date : 15 SEP 2021
Rd.,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 : 25 Mar 2022 Relative Humidity : (55+15)%
2.Digital Temperature Indicator Model : DTI-1000-A MK
I, Serial No.: 671407-00591 Due date : 04 June 2022
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-0036-21, Certificate number ; ER-0032-
temperature scale use was based on ITS-90. 21.

7 D—F
Calibrated by N A Approyed Signatory: .......4=.. bt L .

[J Mr. Sorawit Thachalad Mr. Parinya Booncharoen
@ Miss Orathai Wiwatwittaya JIRANATE ASSOCIATES CO., LTD. Technical Support
And Calibration Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABCRATORY.
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Certificate No. : CL-068-64

Page 2 of 2
Result of Calibration = M Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°cC
Function:
This equipment was connected with temperature sensor Model : HMP&0 S/N : 72320595
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard Uuc
Depth Reading Readin Error Uncertainty
(mm) ("C) (") ("C) ("0
60 20.050 19.6 -0.4 0.080
60 24,878 24,5 -0.4 0.080
60 29.857 29.4 -0.4 Q.43
60 34.848 34.3 -0.5 0.080
60 39.842 39.3 -0.5 0.080

UUC* : Unit Under Calibration

The reported expanded uncertainty is based on standard uncertaint

y multiplied by a coverage factor k=2 providing a level of
confidence of approximately 95%

% End of Certificate %

J

NAC

[IRANATE ASSOCIATES CO., LTD.




63/14-156,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Bangkohkyai,Bangkok 10600 Thailand.
measaree assoanies conmn Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration No. : RH-0209202]

Page 1 of 1 Pages

Measurement Item . Relative humidity with data logger.

Manufacturer : Data logger: Novalynx.

: Relative humidity sensor: Novalynx,

Model/Type : Data logger: 110-WS-25 DL-D.
: Relative humidity sensor: HMP&O0,

Serial Number . Data logger: A5816.
: Relative humidity sensor: T2320595.

ID No : Data logger: -

: Relative humidity sensor; -,

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:

The Relative humidity with data logger, Unit Under Calibration (uuec)

was calibrated by comparison method with the equilibrium of
standard salt solution CH;COOK: Potassium Acetate, Mg(Nog):

Magnesium Nitrate, KCl: Potassium Chloride to determine the errors.

Measurement Date : Sep 13, 2021
Issued Date : Sep 15, 2021

Measurement Results:

The results of calibration are reported in table below.

Standard salt solution. Standard (%RH) UUC gesding) Error
CH3sCOORK: Potassium Acetate 22.51 23.6 1)
Mg(Nea): Magnesium Nitrate 52.89 53.1 0.2

KCL Potassium Chloride 84.34 856.4 1.0

Performed by NACpprovej Signatory: ... L

D Mr. Sorawit Thachalad JIRANATE ASSOCIATES CO., LTD.
[ Miss Orathai Wiwatwittsya

Mr. Parinya Booncharoen.

Technical Support

and Calibration Manager

THIS CALIBRATION REPCRT MAY NOT BE REPROCEDUGCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
LRANATEE ABSOCIATES COLLTT) Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WS-05072021
Page 1 of 2 pages

Measurement Item : Cup anemometer with data logger.

Manufacturer : Data logger: Novalynx.

: Cup anemometer: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D. i

: Cup anemometer: WS-02F. 4
APPROVED BY
1

Serial Number : Data logger: A5789. : 19 /? /03)
: Cup anemometer: WSD-011. " ERT O, DAE. cincussisassissios
ID No : Data logger: -
: Cup anemometer: -.
Customer : ALS laboratory group (Thailand) co, ltd.
: 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Banghkok 10250
Thailand.
Test Conditions : Wind tunnel cross test section area 200 e’
: Anemometer frontal area 100 crn2
: Diameter of mounting pipe - mm
. Blockage ratio of test object 0111 [-]
Test Conditions 1 Air temperature 23.9 +0.8 'C
. Alr pressure 1006.8 0.4 hPa
: Relative air humidity 61.4 +3.5 %RH
Calibration Procedure Calibration was carried out base on;
IEC 61400-12-1 €D.1: 2005-Power Performance Measurements of Electricity Producing Wind
Turbines;
MEASNET Anemometer Calibration Procedure - Version 2: 2009,
Traceability This calibration documents the traceable to national standard, Which realize the wunit of

measurements according to the international system of units (SI) through National Institute of
Metrology Thailand (NIMT).

Measurement Date :Jdul 14, 2021,
Issued Date s Jul 156, 2021,
Calibrated by Approved Signatory: ...l s

V] Mr. Sorawit Thachalad Mr. Parinya Booncharoen

[ Miss Orathai Wiwatwlittaya NAG Technical Support

JIRANATE ASSOCIATES CO.. L TD and Calibration Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED €XCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



NAC

HRANATEE ASSOCIATES COLLTD

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

Continuation of Certificate of Calibration Number

Result of calibration:

M without adjustment

CJ with adjustment

Calibration In the range of 1 - 16 m/s at a calibration interval of 1 m/s.

Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Certificate No: WS-05072021

The results of calibration and associated measurement uncertainties are reported in the table below.

Page 2 of 2 Pages

Varp Reading Vuue Reading Error Uncertainty

m/s m/s (m/s) (%)
2.074 1.9 -0.2 2.5
4122 40 =0.1 1.4
6.00 6.0 0.0 0.99
8.02 8.0 0.0 1.04
10.03 100 0.0 0.69
11.98 12.3 0.3 0.57
14,02 14,2 0.2 0.48
16.02 16.3 0.3 0.36
1496 152 0.2 0.46
12.99 13.2 0.2 0.51
11.02 114 0.1 0.66
9.02 2.0 0.0 0.97
7.02 7.0 0.0 0.96
5.120 5.0 -0.1 1.0
3.004 3.0 0.0 1.5
1.024 0.9 0.1 5.3

UUC* Unit Under Calibration
The reported expanded uncerlainty is based on standard uncertainty multiplied by a coverage factor k=2

confidence of approximately $5%

Appendix 1: Instrumentations

providing a level of

Calibration Certificate Report
NO Sensor Manufacturer | Model/Type Range
Date Number

1 Pitot static TESTO INC. 063621456 July 16, 2020 MW-0035-20 5 - 30 m/s

2 Precision Differential Pressure Meter Zoglab DPM2500 July 16, 2020 MW-0035-20 5 - 30 m/s

3 Air velocity transducer (hot wire) TSI INC. 8466-12 July 20, 2020 MW-0036AA-20 0-56m/s

4 Temperature Zoglab DSR-THP March 30, 2021 CL-027-64 -30 - 70°C

& Relative humidity Zoglab DSR-THP March 30, 2021 RH-03032021 0 - 100 %RH
6 Atmospheric pressure Zoglab DSR-THP March 30, 2021 BP-01032021 500 - 1100 hPa
7 Wind tunnel £850M MP330D 0 - 80 Hz

***End of certificate of calibration®***

NAC

JIRANATE ASSOCIATES CO.,LTD,




63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HRANATEE ASSOCIATES COLLTD Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.. WD-05072021
Page 1 of 2 pages

Measurement Item : Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx.

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D.
: Wind direction sensor: WS-02F.

Serial Number . Data logger: A5789.
. Wind direction sensor: WSD-011.

ID No ;. Data logger: -

. Wind direction sensor; -

Customer : ALS laboratory group (Thailand) Co.lLtd.
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 (2313)°C, and relative humidity of (40+10)%.

Measurement Method:

The wind direction sensor calibration according to comparison method with reference angle measurement electronic theodolite and
line laser is wused for axis control, The measurement were taken at 45° intervals in clockwise and counterclockwise
directions.

Note: The UUC was warmed up for 1 hour prior to the calibration being performed
Traceability:

The measurement results are traceable to the international system of units (Sl) through Certificate No. CC563-07-0045,
Certificate No. KWS63/0044.

Measurement Date cJdul 14, 2021,
lssued Date :Jul 15, 2021. J

JIRANATE ASSOCIATES CO., LTD. m

Performed by BOProved SigRAYOTY: i wcamaimvasss i ssaG i e
M Sorawit Thachalad
L Miss Orathal Wiwatwittaya

Mr. Parinya Booncharoen.
Technical Support

and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABCRATORY,



NAC

NRANATEE ASSOCIATES COLTD

63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Certificate of Calibration Number

Result of calibration: [ without adjustment v With adjustment.

Calibration in the range of O - 360 ° at a calibration interval of 4567,

The results of calibration and associated measurement uncertainties are reported in table below.

Certificate No: WD-05072021

Pages 2 of 2 pages

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO Turning Direction 2 . ; - o
) ) () ) +(")

] 0/360 0 0 0 3.0

2 45 45 45 0 3.0

3 90 20 20 0 3.0

4 135 136 136 1 3.0

Clockwise

5 180 180 183 3 3.0

o} 225 225 228 3 3.0

7 270 270 272 2 3.0

8 3156 318 317 2 3.0

Q 0/360 0 0 0 3.0

10 45 45 45 o 3.0
11 Q0 Q0 Q0 0 3.0
12 135 136 136 1 3.0

Counter Clockwise

13 180 180 183 3 3.0
14 225 225 228 3 3.0
15 270 270 272 2 3.0
16 315 315 317 2 3.0

UuUC* Unit Under Calibration The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage fac-

tor k=2 providing a level of confidence of approximately 96%

***End of Certificate of Calibration***

NAC

JIRANATE ASSOCIATES CO., LTD,
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63/14-16,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd, s\__\\:/__//"
Watthapra, Banghkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com
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CERTIFICATE OF CALIBRATION

Equipment Name : Data Logger with Temperature
Sensor

Manufacturer : Novalynx

Model : 110-WS-25

Serial No.: A5789

ID No. : -

Certificate No. : CL-051-64
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 : 25 Mar 2022
2.Digital Temperature Indicator Model : DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date : 04 June 2022

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.

Received date : 12 JUL 2021
Calibration date : 13 JUL 2021
Issue date : 13 JUL 2021

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

Traceability

The measurement results are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number : TT-0036-21, Certificate number : ER-O032-
214

{
' A N2
Calibrated by : J Approyed Signatory: .....L......... //) ................
[J Mr. Sorawit Thachalad 4 NAC Mr. Parinya Booncharoen
] Miss Orathai Wiwatwittaya Technical Support
i JIRANATE ASSOCIATES C@.,LTD. And Calibration Manager

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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!

Certificate No. : CL-051-64

Page 2 of 2
Result of Calibration :- & Without Adjustment [0 With Adjustment
Calibration Range: 20°C-40°C
Function:
This equipment was connected with temperature sensor Model : HMP60 S/N : S4620631
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
(mm) (°C) ("C) (‘0 ('C)
60 20.050 19.7 -0.3 0.13
60 24877 24,5 -0.4 0.16
60 29.860 29.4 -0.5 0.080
60 34.849 34.3 -0.5 0.080
60 39.815 39.3 -0.6 0.95

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 %



63/14-16,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
mevaree asocnss con - Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration No. : RH-01072021
Page 1 of 1 Pages

Measurement Item : Relative humidity with data logger.

Manufacturer : Data logger: Novalynx.

: Relative humidity sensor: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D.
: Relative humidity sensor: HMP6Q.

Serial Number : Data logger: A&789.
. Relative humidity sensor: S4620631.

ID No : Data logger: -

: Relative humidity sensor: -

Customer . ALS laboratory group (Thailand) co,, lid.
104 Phatthanalksan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10280
Thailand.

environmental Condition:

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

Measurement Method:
The Relative humidity with data legger, Unit Under Calibration (UUC) was calibrated by comparison method with the equilibrium of

standard salt solution CH3COOK: Potassium Acetate, Mg(Nos): Magnesium Nitrate, KCL Potassium Chloride to determine the errors.

Measurement Date :Jul 14, 202)
lssued Date :Jdul 14, 2021

Measurement Results:

The results of calibration are reported in table below.

Standard salt solution. Standard (%RH) UUC gesding) Error
CH3COOK: Potassium Acetate 2251 22.8 0.3
Mg(Nos): Magnesium Nitrate 52.89 53.2 0.3
KCL: Potassium Chloride 84.34 84.9 0.6
Performed by Approved Si natory:.............@‘é.’rﬂﬂ% ....... Chade).
] Mr. Sorawit Thachalad NA@ Mr. Parinya Booncharoen.

O] Miss Orathai Wiwatwittaya JIRANATE ASSOCIATES CO., LTD, Technical Support

and Calibration Manager

THIS CALIBRATION REPORT MAY NOT Be REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



NAC

HRANATEE ASSOCIATES COLLTIY

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

Watthapra, Bangkokyai,Bangkok 10600 Thailand.

Tel: (66) 02-86808124#13 Fax.. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Measurement Item

Manufacturer

Model/Type

Serial Number

ID No

Customer

Test Conditions

Test Conditions

Calibration Procedure

Traceability

Measurement Date
Issued Date

Calibrated by

VI Mr. Sorawit Thachalad
[ Miss Orathai Wiwatwittaya

Cerlificate No: WS-08072021
Page 1 of 2 pages

: Cup anemometer with data logger.

: Data logger: Novalynx.

: Cup anemometer: Novalynx.

Reviewsy ... /e 7.

L ST

: Data logger: 110-WS-25DL-D.
: Cup anemometer: WS-02F,

§ APPROVED BY . 5a50058
: Data logger: AS5660.

: Cup anemometer: WSD-014. "‘
NEXTCAL..BALE icviiainmsionnmesse

: Data logger: - I8
: Cup anemometer: -,

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

2

1 Wind tunnel cross test section area Q00 cm

. Anemometer frontal area 100 em”

: Diameter of mounting pipe - mm

: Blochkage ratio of test object 0111 [

. Air temperature 234 +0.8 °C

: Air pressure 1006.2 +0.4 hPa
: Relative air humidity 59.3 +3.5 %RH

Calibration was carried out base on;

IEC 61400-12-1 €D.1: 2005-Power Performance Measurements of Electricity Producing Wind
Turbines;

MEASNET Anemometer Calibration Procedure - Version 2: 2009;

This calibration documents the traceable to national standard, Which realize the wunit of
measurements according to the international system of units (8I) through MNational Institute of
Metrology Thailand (NIMT).

:Jul 14, 2021.
:Jul 15, 2021.

P g i I

Approved SIgnatory: ...l ... s s o mamee
Mr. Parinya Booncharoen

Technical Support

NAC

JIRANATE ASSOCIATES CO.,LTD.

and Calibration Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN

OBTAINED IN WRITING FROM THE LABORATORY.



NAC

TRANATEE ASSOCIATES COLLTD.

63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

Continuation of Certificate of Calibration Number

Result of calibration:

M without adjustment

O witn adjustment

Calibration in the range of 1 — 16 m/s at & calibration interval of 1 m/s.

Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

Certificate No: WS-08072021

The results of calibration and associated measurement uncertainties are reported in the table below.

Page 2 of 2 Pages

Vgrp Reading Vuuee Reading Error Uncertainty

m/s m/s (m/s) (%)
2.069 1.9 -0.2 256
4.122 40 -0.1 1.2
6.02 6.0 0.0 0.95
7.97 8.0 0.0 0.84
9.98 100 0.0 0.59
12.02 121 0.1 0.47
13.99 142 0.2 0.45
16,98 162 0.2 0.55
14.99 162 02 0.39
13.00 13.1 0.1 0.45
11.02 T 0.1 0.53
8.99 2.0 0.0 0.70
6.98 7.0 0.0 0.96
5112 5.0 -0.1 2
2.975 3.0 0.0 1.8
1.023 0.9 -0.1 5.3

UUC*: Unit Under Calibration

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

confidence of approximately 95%

Appendix 1: Instrumentations

providing a level of

Calibration Certificate Report
NO Sensor Manufacturer Model/Type Range
Date Number

1 Pitot static TESTO INC. 063621456 July 16, 2020 MW-0035-20 5 - 30 m/s

2 Precision Differential Pressure Meter Zoglab DPM2500 July 16, 2020 MW-0035-20 & - 30 m/s

3 Air velocity transducer (hot wire) TSI INC. 8466-12 July 20, 2020 MW-0036AA-20 0-56m/s

4 Temperature Zoglab DSR-THP March 30, 2021 CL-027-64 -30 - 70°C

& Relative humidity Zoglab DSR-THP March 30, 2021 RH-03032021 0 - 100 %RH
6 Atmospheric pressure Zoglab DSR-THP March 30, 2021 BP-01032021 500 - 1100 hPa
7 Wind tunnel £8SOM MP330D 0 - 80 Hz

***End of certificate of calibration®**

NAC

JIRANATE ASSOCIATES CO.,LTD.




63/14-156,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HEANATEE ASSOCTATES €O LTD Tel: (66) 02-8680812#13 Fax.. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.. WD-08072021
Page 1 of 2 pages
Measurement Item : Wind direction sensor with data logger.

Manufacturer . Data logger: Novalynx.

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D.
. Wind direction sensor: WS-02F.

Serial Number : Data logger: AS660.
» Wind direction sensor: WSD-014.

ID No : Data logger: -

: Wind direction sensor: -

Customer : ALS laboratory group (Thailand) Co.Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,Kkhwaeng Suan Luang, Khet Suan Luang, Bangkok 10280
Thailand.

Environmental Condition:

The measurement was carried out in an ambient temperature of (2313)°C, and relative humidity of (40+10)%.

Measurement Method:
The wind direction sensor calibration according to comparison method with reference angle measurement electronic theodolite and
line laser is used for axis control, The measurement were taken at 45° intervals in clockwise and counterclockwise

directions.

Note: The UUC was warmed up for 1 hour prior to the calibration being performed

Traceability:

The measurement results are traceable to the international system of units (SI) through Certificate No: CC563-07-0045,

Certificate No. KWS3S63/0044,

Measurement Date :Jdul 14, 2021.
Issued Date :Jul 15, 2021,

JIRANATE ASSOCIATES CO.. 1 Tm ! | :ﬁ%

Performed by APProved: SIGOEYOTN cuus b i o s i wa s o o
] Mr. Sorawit Thachalad
[ Miss Orathai Wiwatwittaya

Mr. Parinya Booncharoen.
Technical Support
and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



NAC

HRANATEE ASSOCIATES COLTD

63/14-1565,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Certificate of Calibration Number

Result of calibration: [ Without adjustment M with adjustment,
Calibration in the range of O - 360 " at a calibration interval of 45°.

The results of calibration and associated measurement uncertainties are reported in table below.

Certificate No: WD-08072021

Pages 2 of 2 pages

Nominal Angle Standard Reading Uuc* Reading Error Uncertainty

NO Turning Direction ) . . . .
) ©) ) ") £(%)

1 0/360 360 369 =] 3.0

2 45 45 42 -3 3.0

3 Q0 20 87 -3 3.0

4 135 1356 134 = 3.0

Clockwise

5 180 180 182 2 3.0

o] 225 225 228 3 3.0

7 270 270 273 3 30

8 3156 3156 318 3 3.0

@ 0/360 360 359 =1l 30

10 45 45 42 -3 3.0
11 Q0 Q0 87 -3 3.0
12 135 135 134 -1 3.0

Counter Clockwise

13 180 180 182 2 3.0
14 225 225 228 3 3.0
16 270 270 273 3 3.0
16 316 3156 318 3 3.0

UUC*: Unit Under Calibration The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage fac-

tor k=2 providing a level of confidence of approximately 95%

***End of Certificate of Calibration™**

J

NAC

JIRANATE ASSOCIATES CO., LTD.
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CERTIFICATE OF CALIBRATION

d W
& NSC- TISI - TIS 17025
CALIBRATION 0367

Equipment Name : Data Logger with Temperature
Sensor

Manufacturer : Novalynx

Model : 110-WS-25

Serial No.: A5660

ID No. : -

Certificate No. : CL-O50-64
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 : 25 Mar 2022
2.Digital Temperature Indicator Model : DTI-1000-A MK
I, Serial No.: 671407-00591 Due date : 04 June 2022

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.

Calibrated by

[} Mr. Sorawit Thachalad
[Vl Miss Orathai Wiwatwittaya

Received date : 12 JUL 2021
Calibration date : 13 JUL 2021
Issue date : 13 JUL 2021

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

Traceability

The measurement results are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number : TT-0036-21, Certificate number : ER-0032-
21

J Approfed Signatory: ..... M

NAC

JIRANATE ASSOCIATES €9 ,u7D.
e e

Mr. Parinya Booncharoen
Technical Support
And Calibration Manager

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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63/14-156,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd, x\_\:_//: U\ —

Watthapra, Bangkokyai,Bangkok 10600 Thailand. im/——\:. ] "
NAC % s NSC-Tisi - Tis 17025
e Ao co o 2l (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com “hfy 1 CAUBRATION 0367

Certificate No. : CL-O50-64

Page 2 of 2
Result of Calibration :- & Without Adjustment  [J With Adjustment
Calibration Range: 20°C-40°C
Function:
This equipment was connected with temperature sensor Model : HMP60 S/N : T0210901
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
(mm) ) (‘C) ('C) (‘0
60 20.050 19.7 -0.3 0.080
60 24.875 245 0.4 043
60 29.864 295 -0.4 0.080
60 34.829 34.3 -0.5 0.080
60 39.831 39.4 -0.5 0.95

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 %



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

NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
pesrr asocnas cone - Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration No. : RH-02072021
Page 1 of 1 Pages

Measurement ltem : Relative humidity with data logger.

Manufacturer . Data logger: Novalynx.

: Relative humidity sensor: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D.
: Relative humidity sensor: HMP60.

Serial Number : Data logger: A5660.
: Relative humidity sensor: TO210901.

ID No : Data logger: -

: Relative humidity sensor: -

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 (50x15)%.

Measurement Method:

The Relative humidity with data logger, Unit Under Calibration (UUC) was calibrated by comparison method with the equilibrium of
standard salt solution CH3COOHK: Potassium Acetate, Mg(Noj): Magnesium Nitrate, KCl: Potassium Chloride to determine the errors.

Measurement Date :Jul 14, 2021
Issued Date :Jul 14, 2021

Measurement Results:

The results of calibration are reported in table below.

Standard salt solution. Standard (%RH) UUC geacing Error
CH3;COOMRK: Potassium Acetate 2251 222 -0.3
Mg(Noga): Magnesium Nitrate 52.89 52.3 -0.6
KCL Potassium Chloride 84.34 83.8 -0.5

Performed by J Approved Slgnatow@ﬂM(“N“J
M Mr. Sorawit Thachaled NAQ Mr. Parinya Booncharoen.

(] Miss Orathal Wiwatwittaya JIRANATE ASSOCIATES CO., 17D, Technical Support

and Calibration Manager

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



]] 63/14-15,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
y
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HEANATEE ASSOCIATES €011 Tel: (66) 02-86808124#13 Fax. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WS-01092021

Page 1 of 2 pages
Measurement Item : Cup anemometer with data logger.

Manufacturer : Data logger: Novalynx.

¢ Cup anemometer: Novalynx.

Model/Type : Dats logger: 110-ws-250.D  AREVIEWBY . 007270 T
: Cup anemometer: WS-02F

Serial Number : Data logger: A8662
: Cup anemometer: WSD-015 _ fl’_)'/g/ 2
NEXT CAL. DATE .........._.. 2 .......
ID No : Data logger: -. F (€,

: Cup anemometer: -.

Customer : ALS laboratory group (Thailand) co,, ltd.
: 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.
Test Conditions : Wind tunnel cross test section area 200 em”
. Anemometer frontal area 100 om®
: Diameter of mounting pipe # mm
: Blockage ratio of test object 0111 []
Test Conditions : Air temperature 23.0 +0.8 °C
1 Air pressure 10128 +0.4 hPa
: Relative air humidity 50.4 +3.5 %RH
Calibration Procedure Calibration was carried out base on;

I6C 61400-12-1 €D.1: 2005-Power Performance Measurements of Electricity Producing Wind
Turbines;

MEASNET Anemometer Calibration Procedure - Version 2: 2009;

Traceability This calibration documents the traceable to national standard, Which realize the unit of
measurements according to the international system of units (SI) through National Institute of
Metrology Thailand (NIMT).

Measurement Date : Sep 14, 2021.

Issued Date i '3ep 16, 2027 ()\#
Calibrated by Approved Signatory: J

] Mr. Sorawit Thachalad Mr. Parinyd Booncharoen

! ™
L1 Mise Orsthai Wiwatwittaya NA{ Technical Support

JIRANATE ASSOCIATES CO., LTD. srid Bstioreton anager

\

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUGTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.




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

NAC

HRANATFE ASSQCIATES (O I TD

Continuation of Certificate of Calibration Number

Result of calibration: ] without adjustment

L with adjustment

Calibration in the range of 1 -~ 16 m/s at a calibration interval of 1 m/s.

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

Certificate No: WS-01092021

The results of calibration and associated measurement uncertainties are reported in the table below.

Page 2 of 2 Pages

Vsrp Reading Vuue Reading Error Uncertainty
m/s m/s (m/s) (%)
2.038 2.0 0.0 2.4
4.065 4.1 0.0 1.2
6.00 6.0 0.0 1.06
799 8.0 0.0 0.72
10.01 10.1 0.1 0.76
1201 12.2 0.2 081
13.99 14.3 0.3 0.58
15.98 16.3 0.3 0.42
14.99 15.3 0.3 0.48
13.00 13.2 0.2 0.51
11.01 1.1 0.1 0.61
8.99 9.0 0.0 0.76
6.99 7.0 0.0 0.97
5.092 5.0 -0.1 1.1
29902 3.0 0.0 4
1.008 1.0 0.0 4.8

UUC* Unit Under Calibration

The reported expanded uncertainty is based on standard uncertainty multiplied b

confidence of approximately 95%

Appendix 1: Instrumentations

y @ coverage factor k=2 providing a level of

Calibration Certificate Report
NO Sensor Manufacturer Model/Type Range
Date Number

1 Pitot static TESTO INC. 06352145 Aug 07, 2021 Mw-0034-21 5 - 30 m/s

2 Precision Differential Pressure Meter Zoglab DPM2500 Aug 07, 2021 MW-0034-21 5 - 30 m/s

3 Air velocity transducer (hot wire) TSI INC. 8455-12 Aug 08, 2021 MwW-0035-21 0-58m/s

4 Temperature Zoglab DSR-THP March 30, 2021 CL-027-64 -30 - 70°C

5 Relative humidity Zoglab DSR-THP March 30, 2021 RH-03032021 0 - 100 %RH
6 Atmospheric pressure Zoglab DSR-THP March 30, 2021 BP-01032021 500 - 1100 hPa
7 Wind tunnel E8SOM MP330D 0 - 50 Hz

***&nd of certificate of calibration***

NAC

JIRANATE ASSOCIATES CO, , LTD,




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

N/\C Watthapra, Bangkokyai,Bangkok 10600 Thailand.
1.|:\\\|TL| \‘iuj\(s\\uuiv Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. WD-0109202]

Page 1 of 2 pages
Measurement Item : Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx.

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D
: Wind direction sensor: WS-02F.

Serial Number : Data logger A5662
: Wind direction sensor: WSD-015,

ID No : Data logger: -

: Wind direction sensor: -

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 amblent temperature of (231—3)00, and relative humidity of (40+10)%.

Measurement Method:
The wind direction sensor calibration according to comparison method with reference angle measurement electronic theodolite and

line laser is used for axis control, The measurement were taken at 45° intervals in clockwise and counterclockwise
directions.

Note: The UUC was warmed up for 1 hour prior to the calibration being performed

Traceability:

The measurement results are traceable to the international system of units (S} through Certificate No. CC563-07-0045
Certificate No.: KWS63/0044.

Measurement Date : Sep 15, 2021.

Issued Date 1 Sep 15, 2021.

Performed by | h\j ¥, ~~Approvi SlgnatoryW
i X =

M mr. Scrawit Thachalad i 1 /N k(-/ Mr. Parinya Booncharoen

O Miss Orathai Wiwatwittaya \JIRANATE ASSOCIATES CO., LTD. ’ Y ’

Technical Support

and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.
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HRANATEL

Continuation of Certificate of Calibration Number

ASSOUCTATES COLLTD

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

Result of calibration: [ Without adjustment M with adjustment.
Calibration in the range of 0 - 360 ° at a calibration interval of 456°,

The results of calibration and associated measurement uncertainties are reported in table below.

Certificate No: WD-0109202]

Pages 2 of 2 pages

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO Turning Direction 5 ’ . . 5

) ) @] ) ()
1 0/360 0 0 0 3.0
2 45 45 42 3.0
3 Q0 90 88 -2 3.0
< 135 135 134 -1 3.0

Clockwise
5 180 180 181 1 3.0
6 225 225 226 1 3.0
7 270 270 273 3 3.0
8 315 316 318 3 3.0
Q 0/360 0 0 0 3.0
10 45 45 42 -3 3.0
11 20 Q0 88 -2 3.0
12 1356 135 134 =] 3.0
Counter Clockwise
13 180 180 181 ] 3.0
14 225 2256 226 1 3.0
16 270 270 273 3 3.0
16 315 315 318 3 30
UUC*: Unit Under Calibration The reporled expanded uncertainty is based on standard uncertainty multiplied by a coverage fac-

tor k=2 providing a level of confidence of approximately 95%

***&nd of Certificate of Calibration***

NAC

I

JIRANATE ASSOCIATES co., LTDJ
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CERTIFICATE OF CALIBRATION

Certificate No. : CL-067-64

Page 1 of 2

Equipment Name : Data Logger with Temperature

Sensor
Manufacturer : Novalynx
Model : 110-WS-25 DL-D
Serial No. : A5662
ID No. : -
Customer Received date : 1 SEP 2021
Name : ALS laboratory group (thailand) Co.,Ltd. Calibration date : 13 SEP 2021
Address : 104 Phatthanakan 40, Phatthanakan Issue date : 15 SEP 2021
Rd.,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 : 25 Mar 2022 Relative Humidity : (55+15)%
2.Digital Temperature Indicator Model : DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date : 04 June 2022
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-0036-21, Certificate number : ER-0032-
temperature scale use was based on [TS-90. 24,

Mr. Parinya Booncharoen

M Miss Orathai Wiwatwittaya ' Technica_[ Support
; NA(! And Calibration Manager

e ATE A CCAT AT

Calibrated by f Approved Signatory: .......... :)}g ................................
[J Mr. Sorawit Thachalad

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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J 63/14-156,67/35-36, Soi Petchkasem?,7/1, Petchkasem Rd, ‘\\\E///i ’
Watthapra, Bangkokyai,Bangkok 10600 Thailand. lacNRe /2 \N
NAC % N NSC-TISI- Tis T7025
s asocnes co ue gl (66) 02-8680812#13 FPax.: (66) 02-8680860 www. jiranatee.com a1\ CALBRATION 0367

Certificate No. : CL-067-64

Page 2 of 2
Result of Calibration - & Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°C
Function:
This equipment was connected with temperature sensor Model : HMP&0 S/N : 72320591
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
(mm) ("C) ("C) ('C) ("0
60 20.049 19.8 -0.2 0.080
60 24.879 245 0.4 0.16
60 29.864 29.4 -0.5 0.080
60 34.847 34.4 -0.5 0.13
60 39.835 39.3 -0.5 0.080

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

JIRANATE ASSOCIATES CoO., LTD.




63/14-16,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
nravarer assoomtes coom Tel: (66) 02-8680812#13 Fax.: (66) D2-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration No. : RH-0109202]

Page 1 of 1 Pages

Measurement ltem . Relative humidity with data logger.

Manufacturer : Data logger: Novalynx.

: Relative humidity sensor: Novalynx.

Model/Type : Data logger: 110-WS-25 DL-D.
. Relative humidity sensor: HMP&O,

Serial Number . Data logger: A5662.
: Relative humidity sensor: T2320591.

ID No : Data logger: -

: Relative humidity sensor; -

Customer : ALS laboratory group (Thailand) co., ltd.

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

Environmental Condition:

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

Measurement Method:
The Relative humidity with data logger, Unit Under Calibration (UUC) was calibrated by comparison method with the equilibrium of

standard salt solution CH,COOK: Potassium Acetate, Mg(Nos): Magnesium Nitrate, KCl: Potassium Chloride to determine the errors.

Measurement Date : Sep 13, 2021
Issued Date : Sep 15, 2021

Measurement Results:

The results of calibration are reported in table below.

Standard salt solution. Standard (%RH) UUC geading Error
CH3COOK: Potassium Acetate 22.51 23.5 1.0
Mg(Nos): Magnesium Nitrate 52.89 53.1 0.2
KCL Potassium Chloride 84.34 83.9 -04

Performed by [\\JA@proved Signatory: ... V.~

LI Mr. Sorawit Thachalad JIRANATE ASSOCIATES CO.,LTD.

Mr. Parinya Booncharoen.
v Miss Orathai Wiwatwittaya

Technical Support
And Calibration Manager

THIS CALIBRATION REPORT MAY NOT Beg REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



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 HNRIATION faae
Cert. No. : ACC21010

Pages : 1o0f3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34178124

ID No.: RYG FS0216

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 : 8 REVIEW BY WM/@M ..... V
Ambient Temperature : { 230 23 ) €K
Pressure : (1013 £3 } kPa APPROVED BY iéé“f@
Relative Humidity : ( 50.0 £20 ) %
NEXT CAL. DATE 4/8/‘4— ......
Received Date : 05 AUGUST 2021
Calibration Date : 09 AUGUST 2021
Date of Issue : 11 AUGUST 2021
Calibrated by : Nathakorn Pisutpaisan

Approved by : / /\&MV

( 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.

associates

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 8846A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI
Audio Analyzer AVR-3360A

Serial No.
MY52302742
MY 53220104

1997025
MY53220116
62100114
2977900
34560495
V744B6069

Cert. No.
Job No.
Pages

Cert. No.
EF-0011-21

EEL.BP. 05/0264
EEL.BP. 06/0264
EEL.BP. 04/0264

1500-07774E
AA-1008-21
AA-3003-21
EF-0010-21

: ACC21010
: VC64ACO0058
: 20f3

Due Date
10-Feb-22
10-Feb-22
05-Feb-22
10-Feb-22
08-Mar-22
05-Feb-22
16-Feb-22
10-Feb-22

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

> LT .



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Sound pressure level

Cert. No. : ACC21010
Job No. : VC64ACO0D58

Pages : 3of3

Specified sound Measured Deviated Tolerance
pressure level value ~ value . | Uncertainty limit
(dB) (dB) (dB) - (dB) (dB)
94 94,16 0.16 0.23. 0.40
2. Frequency )
Specified Measured Deviated Tiolerance
Frequency value value Uncertainty f limit
(Hz) (Hz) (%) (%) (%)
1000 1001.3 0.1 0.1 ;10
3. Total distortion

Measured value { %)

" Tolerance limit (%)

1.88

Uncertainty (%) -

010

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

< 27,



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. : ACL21080

Pages : 1of8
[ ] L] [ ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597169 /180411 / 88181
ID No.: RYG FS0439
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 : ® Q

s REVIEWBY ... J /2l /.
Ambient Temperature : { 230 &3 } " -
Pressure : (1013 =3 ) . kPa APPROVED BY _ \-ﬁ“ﬁ?\ )
Relative Humidity : ( 50.0 £20 ) %

| Next cac. oare . £/8/22
Received Date : 05 AUGUST 2021 :
Calibration Date : 06 -10 AUGUST 2021
Date of Issue : 11 AUGUST 2021
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.
ch ds CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21080
Job No. : VC64AC0058
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-Q@El=2 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Fcb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264  10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

P ol =D A T



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
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Summary of Measurement Result :

Cert. No. : ACL21080
Job No. : VC64AC0058

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 g 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 4 = 0.2 0.3
10. Peak C sound level v = 0.2 0.35
11. Overload indication v 5 0.2 0.25
12. High level stability v 3 0.1 0.1

QF-TS12-04-04-020664
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Cert. No. : ACL21080
Job No. : VC64AC0058

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.4

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 175
Flat 23.0

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 0.2 0.3 0.3 + 1.5
1000 0.0 0.0 0.1 £ 110
8000 1.3 1.4 1.4 +5.0

QF-TS12-04-04-020664
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21080
: VC64AC0058
: Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) s ; Acceptance
Flat C-weight A-weight N
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 £5:3
500 0.0 0.0 0.0 FES
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 +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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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 =10
136.0 136.0 0.0 423 41
135.0 135.0 0.0 2o il
134.0 134.0 0.0 |
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 =1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 + 14
79.0 79.0 0.0 S h
74.0 74.0 0.0 £t
69.0 69.0 0.0 27
64.0 64.0 0.0 Tl
59.0 59.0 0.0 a1l
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
34.0 339 -0.1 + 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 -0.1 + 1.1
26.0 25.8 -0.2 + 1.1
25.0 249 -0.1 + 1.1

Cert. No. : ACL21080
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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 =11
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;-5.0
Fast 2 8 117.0 117.0 0.0 L0 25
200 800 134.0 134.0 0.0 +1.0
e 2 8 108.0 108.0 0.0 S =00
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 Ty =5l
SEL 2 8 108.0 108.0 0.0 RO
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 136.4 135.3 -1.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 1352 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 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 k =2

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