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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 um (PM, ) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1400 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM, ) - (Thailand-Japan)
3 [Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1856 2 Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
5 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 176/23 10 Apr 23 9 Apr 24 -
2301DR0024
6 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022490 1 Mar 23 28 Feb 24 -
Acceleration Level UM14105
7 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23019603 22 Feb 23 21 Feb 24 -
Acceleration Level UM14106
8 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022491 1 Mar 23 28 Feb 24 -
Acceleration Level UM11055
9 [Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23015867 12 Feb 23 11 Feb 24 -
Acceleration Level UM11056
10 [Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 23-ACT-115 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 84065 Co.,Ltd.
11 |Sound Level Meter Laeq 1 b Laeq 26 s Lamax Lasor Lan Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003082 11 Mar 22 10 Mar 24 -
0006689
12 |Sound Level Meter Laeq 1 b Laeq 20 s Lamax Lasor Ladn Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003087 11 Mar 22 10 Mar 24 -
0006691
13 |Sound Level Meter Laeq 1 b Laeq 20 s Lamax Lasor Ladn Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2022003094 11 Mar 22 10 Mar 24 -

0006692




List of Instrument Certificates for Environmental Quality Analysis

Instruments(China)

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption IRON Agilent Technologies AA240FS / MY13160001 Thailand Institute of Scientific MTC ACL No 387 66 2 Feb 23 1 Feb 24
Spectrometer and Technological Research
(TISTR)
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
3 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
SOLIDS Association (Thailand-Japan)
4 |pH Meter pH Horiba LAQUA-PH210 / HA1M0036 technology promotion 23CH422 30 Mar 23 28 Mar 24
association (thailand-japan
5 [UV-VIS SULPHATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP23-008 6 Jan 23 5 Jan 24
Spectrophotometer
6  |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO. ANSI National Accreditation Board

[ ———
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND e AcCcREDITED
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LABORATORY

Page10f2

Certificate of Calibration

Customer

Name : UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-115
CONSULTANT CO.,LTD. Request No : Req-2023-1544

Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260
Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 1

Manufacturer : 01dB Range : 94 dB/ 1000 Hz
Model : CAL31 Intrument Status :  Used
Serial Number : 84065

D : UAE.EFM.167/2561

Calibration Environment and Details
Temperature +(2342°C)

Humidity : (50 20 %RH )

Barometric Pressure

: (1013 £10.0 hPa )

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEOQ,

ansi

7 Board

Wi BuTuOAN Suaguns $ia

ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND FEL i
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LAGORATORY
Page2of2.
Certificate No : 23-ACT-115
Request No : Req-2023-1544

Sound pressure level

Calibration Results : Without Adjustment

Calibration Range ‘Without Adj (dB) Adj (dB) Uncertainty | Acceptance limit
(@B) Measured Error Measured Error (+dB) | Class 1 (%dB)
94 dB /1000 Hz 93.90 -0.10 < a 0.14 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) [ Error (%) (£ %) Class 1 (£ %)
94 dB /1000 Hz 1000.00 0.00 = = 0.01 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 0.12 2 0.40 2.5

Received Date : 21 July 2023

Calibration Date : 4 August 2023
Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability * This certificate p bility of to d national standard, and to the

realization of the international System of Units (SI).

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : e Approved By : MIn

Mr. Noppadon Luangart Mr. Pacit Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 4 August 2023

0 in full, without written approval of the Innovative Instrument ('01 wd

o ipnaTliimauen

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) fsv
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ilam
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ,'///\\H\“\
TEL. 0-2717-3000-24 FAX. 0-2719-9484

il

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No. : 23H1201
Page: 10f2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
e curar: Bafige This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.EMA2.014/2555

Condition As-Received: Used Item

Received Date: 26 May 2023

Calibration Date: 30 May 2023

to 06 June 2023

Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 * 3 ) °C
e — (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, ~ Bangkok 10260

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard

probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

2.The 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 maintained through:-
-National Institute of Standards and Technology (NIST) , The United States of America
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

At

1/] Chakrit Waewwanjua

Calibrated by : ~ Somchai Dumwor
Issue Date : 07 June 2023

Approved Signatory :

[ ]Pornthippa Tameyakul
[ ]Viporn Tantiyawutti

enanslunugy
B 0316275

Note :

- Acceptance limit was IEC60942:2017 Class |

- The calibration results exclude the calibrator pressure correction
- The calibration results exclude the microphone volume correction

End of Calibration

“The resuls related only to the

Result of Calibration:- Before Adjustment

Function: Humidity Measurement
Reference Standard uuc
Temperature  Humidity Reading Error
(°C) (%R.H.) (%R.H.) (%R.H.)
25.0 40.1 55 14.9
25.0 60.0 66 6.0
25.0 80.0 78 -2.0

Result of Calibration:- After Adjustment

Function: Humidity Measurement
Reference Standard uuc
Temperature Humidity Reading Error
) (%RH.) (%RH.) (%RH.)
25.0 40.1 46 59
25.0 60.0 60 0.0
25.0 80.0 72 -8.0

Result of Calibration:- Without Adjustment

Function: Temperature Measurement
Standard uuc
Temperature Reading Error
C) (°C) (°C)
19.987 20.0 0.013
30.016 30.0 -0.016
39.944 39.0 -0.944

UUC* : Unit Under Calibration

d. in full, without written approval of the Innovative Instrument Co Wt

" iptaslieauey

Cert. No.: 23H1201
Page.: 2 of 2

Uncertainty
of Measurement
(+%RH.)
1.6
1.7
1.9

Uncertainty
of Measurement
(£%RH.)

1.6
1.7
18

Uncertainty
of Measurement
(#°C)

0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-

Hfrt
toneshienynu



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration C“‘““'::‘;e: i

Equipment : U-Tube Manometer
F—— Dwyer This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.EFM.020/2560

Condition As-Received: Used Item

Received Date: 26 April 2023

Calibration Date: 09 May 2023

Reference: 2304-0703WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd.
Ambient Temperature: (23 * 2) °C

REiae T (50 £ 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar

Procedure used: The calibration was by direct method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Con n of this result of calibration

1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0137-22 24 Aug 2023
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree PP Signatory : Attapol F
Issue Date: 11 May 2023 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri
VfAuapol Panurach

enaslunugy
B 0314240

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPM T CALIBRATION AND TESTING SERVICE!
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration Ce""‘”":‘;f i

Equipment : Aneroid Barometer
Manurscioms Barigo This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.EMA2.110/2555

Condition As-Received: Used Item

Received Date: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0919WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C

9 Sukl

s lavs Hwrity: (50 % 15) % 81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1006 mbar

Procedure used:  The calibration was by direct ) method against Pressure Measuring Instruments
Standard according o in-house calibration procedure GP-P10, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.This result of calibration instrument was in absolute pressure.
5.This instrument was used clean air as pressure media.
6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained through:-

~National Institute of Metrology Thailand (NIMT)

Calibrated by:  Suksan Khankaew Approved Signatory : AtHzps! P
Issue Date : 08 June 2023 [ ]Phalinee Prabpaipal

[ 1Sura Suwannasri

%Aﬂapok Panurach

tenaslunuRy
B 0316956

Cert.No.: 23P1400
Page: 2 of 2

Result of calibration:- Without adjustment Range : 0 inH;O to 36 inH,O
F tion:- Pres: Scale Interval : 0.1 inH,O( The Fifth Estimate )
Increasing Pressure

UUC Indication

Applied Pressure  High-port side  Low-port side AP Error
(inH;0) (inH,0) (inH,0) (inH,0) (inH,0)
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.00 10.00 0.00
12.00 6.00 -6.00 12.00 0.00
14.00 7.02 -7.02 14.04 0.04
16.00 8.02 -8.02 16.04 0.04
18.00 9.04 -9.04 18.08 0.08
20.00 10.04 -10.04 20.08 0.08
22.00 11.02 -11.02 22.04 0.04
24.00 12.02 -12.02 24.04 0.04
26.00 13.02 -13.00 26.02 0.02
28.00 14.00 14.00 0.00 -28.00
30.00 15.00 -15.00 30.00 0.00
32.00 16.00 -15.98 31.98 -0.02
34.00 17.00 -16.96 33.96 -0.04
35.80 18.00 -17.94 35.94 0.14

The uncertainty of measurement was + 0.11 inH,0O
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
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 %.

-o0o-

Attapel P
lﬂﬂﬂ'l;%-lm‘l]ﬂﬂ
a 1160341

Cert.No.: 23P1856

Page: 2 of 2
Result of calibration:- Without Range : 720 mmHg to 800 mmHg
Function:- Absolute Pressure Scale Interval : 1 mmHg ( The Fifth Estimate )
Increasing Pressure
Applied Pressure (mmHg) | 720.43 | 730.67 | 740.34 | 751.52 | 756.56 | 761.83 | 773.53 | 798.76
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 755.0 760.0 770.0 790.0
Error (mmHg) -0.43 -0.67 -0.34 -1.52 -1.56 -1.83 -3.53 -8.76
Decreasing Pressure
Applied Pressure (mmHg) | 798.76 | 773.60 | 761.89 | 756.65 | 751.59 | 740.72 | 730.68 | 720.59
UUC* Indication (mmHg) 790.0 770.0 760.0 755.0 750.0 740.0 730.0 720.0
Error (mmHg) -8.76 -3.60 -1.89 -1.65 -1.59 -0.72 -0.68 -0.59
The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration
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 %
-000-
Attapol F-
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 10 April, 2023 Certification No. 176/23 The Result of Calibration
Page : 1 of 5 Certification No. 176/23
10 April, 2023 Page : 2 of 5
Object : WIRELESS ANEMOMETER Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
Manufacturer : SCARLET mfsec inches H20 [ inches H20 | - misec misec m/sec
1.00 = = = 1.0 0.00
Type % WIRELESS RECEIVER 2 WL-21 3.02 = - e 3.0 0.02
WIND SENSOR WL-21 5.00 = = £ 5.0 0.00
Mfg Code WIRELESS RECEIVER 2301DR0024 7.04 = = = 6.9 0.14
WIND SENSOR ¥ 2301DT0024 9.02 - = - 940 0.02
Customer  : United Analyst and Engineering Consultant Co.,Ltd. 11.02 . = - 11.0 0.02
81 Soi Udomsuk 41, Sukhumvit Road, 13.01 = = = 13.0 0.01
Bangchak, Prakanong, Bangkok 10260, 15.01 = - = 15.0 0.01
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.5 hPa 17.02 = - & 17.0 0.02
20.02 2 = = 20.0 0.02
NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board Wind Aloft Plotting Board.
N.I.S.T. Test Reference Number 731/241460 US.DEPARTMENT OF COMMERCE WEATHER BUREAU
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586) 0 0
JAPAN QUALITY ASSURANCE ORGANIZATION 90 90
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94 180 180
testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802 270

STANDARD BAROMETER : Digital Barometer Vaisala,

@ Barometer Vai ‘Eh
Calibrated by : HG o Signod : ‘Autho
¥ . &
Mr. Rist

Mr. Watcharapol Subwat

Calibrated by : NQM

Mr. Watcharapol Subwat

Mechanical Engineer

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration The Result of Calibration
Certification No. 176/23 Certification No. 176/23
10 April, 2023 Page : 3 of § 10 April, 2023 Page : 4 of 5
Standard Barometer Tested Barometer Correction Standard Barometer Tested Barometer Correction

Pressure Pressure Pressure Pressure

101317 1013 047 759.94 760 -0.08
101343 1013 043 760.13 760 0.13
1014.15 1014 0.15 760.67 761 -0.33
1014.22 1014 0.22 760.73 761 -0.27
1009.63 1009 0.63 757.28 757 0.28
1009.71 1009 0.71 757.34 757 0.34
1009.95 1010 0.05 757,52 757 052
101031 1010 031 757.79 758 021
1010.72 1011 0.28 758.10 758 0.10
1010.80 1011 0.20 758.16 758 0.16
101147 1011 047 758.66 759 0.34
1011.21 1011 021 758.47 758 047
101133 1011 0.33 758.56 759 -0.44
1011.59 1012 -0.41 768.75 759 -0.25
1011.89 1012 0.1 758.98 759 -0.02
1012.40 1013 -0.60 759.36 759 0.36
1008.64 1009 0.3 756.54 7857 -0.46
1008.80 1009 -0.20 756.66 757 -0.34
1009.25 1010 -0.75 757.00 7857 0.00
1009.45 1010 -0.55 757.15 757 0.15

Average Average

Calibrated by : Calibrated by : N@

Mr. Watcharapol Subwat Mr. Watcharapol Subwat

Mechanical Engineer Mechanical Engineer




The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

NAC

JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

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

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

Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

Certification No. 176/23 Certificate No. : CL-011-65
10 April, 2023 Page : S5 of 5
MEASUREMENT ITEM +Top Load Orifice Calibration procedure:
MANUFACTURER STISCH The Orifice gas flow device was cdlibrated agaihst
MODEL/TYPE TE-5025A Standard Rotary Displaceriient Meter (Roots
Standard Temperature Sensor Reading SERIAL NUMBER :3540 Meter) Model G65/IMC/W2-dp, The Wi-Cl-004
1D NUMBER | UAE.EFM.176/2561 was used as a calibration guideline,
Temp. Reading Correction CONDITION AS-RECEIVED + Used item —
e e c CUSTOMER : United Analyst and Engineering Consultant Co, Ltd. This certifiate provides a tr3¥ubilty of The
81501 Udomsuk 41, Sukhumvit Road, Bangchak, PRakhanong,  megsurement to recognized the national
45.15 453 015 Bangkok 10260 standards; and to realizdtion of the international
' . system of units (s1) through the V5L (National
31.05 31.1 0.05 RECEIVED DATE +250ct 2022 Metrology Institute of Netherlands) via Certificate
: : = MEASUREMENT DATE 31 0ct 2022 number: 62211901
1SSUE DATE :02 Nov 2022
lee 15 soge Uncertainty of Measurement:
The reported uncertainty of measurement is based
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by a
Ambient condition in the laboratory are as follow: Foverage fuctar ke2, Which for a normal
T ture S e distribution corresponds to a coverage probability
Mo el ee0s150 s of approximately 95%. The standard uncertainty
clstiveumldiy $920%5 has been determined in accordance with the GUM
Atmospheric Pressure 11010410 hpa EvligHion'sf iRéssurerEnt
data - Guide to the expression of uncertainty in
measurement’
CALIBRATION CONDITION:
Preconditioning + 24 hours at ambient conditions.
Measurement Condition : The average values during Measurement are 24.5 °C and 61.0%RH.
. TABULATION OF RESULTS:
o = The table on next page give the measured values.
A ABENTN gy
¥ R, )

Calibrated by :
\\Ho‘mxfef\_

Mr. Watcharapol Subwat

Mechanical Engineer

Approved signatory:

- Id ‘
N AT
calibrated by: NA( i
B Mr. Parinya Booncharoen
' Calibration Department Manager

4 Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOW

IN WRITING FROM THE LABORATORY

enaslunuRy

Calibration Certificate

Certificate Number 2022003082

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,

NAC

JIRANATEE ASSOCIATES CO,,LTD.

Page 2 of 2 Pages

Continuation of Certificate of Calibration Number CL-011-65 Bangchak, Phra Khanong,
Bangkok, 10260, Thailand
Model Number ~ LxT2 Procedure Number ~ D0001.8384
MEASUREMERT,RESULTS! Serial Number 0006689 Technician Jacob Cannon
The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a Test Results Pass Calibration Date 11 Mar 2022
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively. Initial Condition As Manufactured Calibration Due . .
Temperature 2363 °C  £025°C
Description SoundTrack LxT Class 2 Humidity 535 %RH +2.0%RH
Table 1: The results of @ Standard calibration data Class 2 Sound Level Meter Static Pressure 87.16 kPa +0.13kPa
Flow rate Pressure | Temperature | Temperature | Ap meter | Ap Orifice standard Flow [0s] Firmware Revision: 2,404
Plate o lpad szl lT_'C"J " o o 3 Evaluation Method Tested with: Data reported in dB re 20 pPa.
il mmi mmHg ni
S 758. 2(54 24560 23.900 57.190 1 s;s 1252 "1‘3/6’;:" ORGSO
1 0.702 .. ! . .. . o . "
2 0.999 758.182 24.620 24010 60.852 3.088 1756 0919 Lafsoh Daids CALZR1. BN 0108
3 1119 758.204 24.550 23.960 40.965 4.167 2.041 1.060 Larson Dav!s CAL200. S/N 9079
4 1169 758.228 24.540 24.060 30.007 4.728 2174 1124 Larson Davis PRMLxT2C. S/N 071570
5 1449 758202 24720 24250, 38775 (o Jrs2 L1366 Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:
Slope (m): 1.96180
Intercept (b) -0.03332 |IEC 60651:2001 Type 2 ANSI §1.4-2014 Class 2
Correlation coefficient (r): 099914 IEC 60804:2000 Type 2 ANSI $1.4 (R2006) Type 2
|IEC 61252:2002 ANSI §1.11 (R2009) Class 2
Uncertainty (k=2): 0.017 */mi
Incertainty (k=2) m’/min IEC 61260:2001 Class 2 ANSI §1.25 (R2007)
|IEC 61672:2013 Class 2 ANSI §1.43 (R2007) Type 2
Table 2: The results of @ actual calibration data
oWt Pressure | Temperature | Jenteraturs | Apmeter | 4p Orifice Standard Flow (0] Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
Plate [Pa) [Ta) [Tm] N N ¥ (unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Uniits (SI)
m*/min mmHg °c Bc mmHg inH,0 m/min through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
1 0702 758.204 24.560 23500 57.190 1.568 0.785 0651 requirements of ISO/IEC 17025:2017.
2 0.999 758.182 245620 24010 60.852 3.088 1101 0920 Test points marked with a § in the uncertainties column do not fall within this laboratory’s scope of accreditation.
3 1.119 758.204 24,550 23.960 40.965 4167 1279 1.060
4 1.169 758.228 24540 24.060 30.007 4728 1.362 1124 The quality system is registered to ISO 8001:2015.
5 1419 758.202 24.720 24.250 28.776 7.084 1.664 1.368
This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
Slope (): 1.22877 complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
R — the customer as needed.
Correlation coefficient (r): 0.99914 The were computed in with the ISO Guide to the of Uncertainty in (GUM). A
Uncertainty (k = 2): 0018 m*/min coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at

approximately 95% confidence level

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.
***End of Certificate of Calibration®** Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev J Supporting Firmware Version
2.301, 2015-04-30

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
a— 1681 West 820 North
Provo, UT 84601, United States

®LARSON DAVIS
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716-684-0001 i o AN

2022-3-11T11:57:51 Page1of3 DO001.8406 Rev F

wnaslunugy wenanslueauny



Certificate Number 2022003082
For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
112" adaptor is used with the preamplifier.

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic tests were performed in accordance with precedures from IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part3.
No Pattern approval for IEC 61672-1:2013 / ANSI/ASA S$1.4-2014/Part 1 available.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA $1.4-2014/Part
3, for the environmental conditions under which the tests were performed. However, no general statement or conclusion can be made
about conformance of the sound level meter to the full specificaions of [EC 61672-1:2013 / ANSI/ASA $1.4-2014/Part 1 because ()
evidence was not publicly available, from an i testing for pattern approvals, to demonstrate that
the model of sound level meter fully conformed to the class 2 specifications in IEC 61672-1:2013 / ANSVASA 51.4-2014/Part 1 o
correction data for acoustical test of frequency weighting were not provided in the Instruction Manual and (b) because the periodic tests
of IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part 3 cover only a limited subset of the specifications in IEC 61672-1:2013 / ANSVASA
_S14-2014/Part 1.

D“m’vﬂ“" CalDate  Cal Due Cal Standard

Larson Davis CAL291 Residual Intensity Calibrator 2021-09-10  2022-09-10 001250
Hart Scientific 2626-H Temperature Probe 2021-02-04  2022-08-04 006767
Larson Davis CAL200 Acoustic Calibrator 2021-07-21  2022-07-21 007027
Larson Davis Model 831 2022-02-21  2023-02-21 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone ~ 2022-03-02  2023-03-02 007185
SRS DS360 Ultra Low Distortion Generator 2021-04-13  2022-04-13 007635
Larson Davis 1/2" Preamplifier for Model 831 Type 1 2021-09-28  2022-09-28 PCB0004783

Acoustic Calibration

Measured according to IEC 61672-3:2013 10 and ANSI $1.4-2014 Part 3: 10

1000 Hz 114.01 113.80 114.20 0.14 Pass

Loaded Circuit Sensitivity

1000 Hz -50.78 -52.44 -48.33 0.14 Pass
-- End of measurement results—

LARSON DAVIS - A PCB PIEZOTRONICS DIV. e,
1681 West 820 North

Provo, UT 84601, United States
716-684-0001

®LARSON DAVIS

A PCB DIVISION

A

i

J)

o

N

Al #6220

2022-3-1TI1:57:51 Page2of3 D0001.8406 Rev F
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Calibration Certificate

Certificate Number 2022002977

Customer:

United Analyst and Engineering Consultant Co Ltd

No. 81 Soi Udonsuk 41,Sukhumvit Road,Bangchak,Phra
Khanong,Bangkok,10260, Thailand

Model Number ~ LXT2 Procedure Number ~ D0001.8378

Serial Number 0006689 Technician Jacob Cannon
Test Results Pass Calibration Date 9 Mar 2022
Calibration Due
itic As Manufactured
AniialiConditan . Temperature 2397 ¢ £025°C
Description SoundTrack LxT Class 2 Humidity 511 %RH +2.0%RH
Class 2 Sound Level Meter Static Pressure 854 kPa +0.13kPa

Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLXT2C S/N 071570 and a 12.0 pF capacitor to simulate

microphone capacitance. Data reported in dB re 20 yPa assuming a microphone sensitivity of 50.0
mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 2 ANSI $1.4-2014 Class 2

IEC 60804:2000 Type 2 ANSI S1.4 (R2006) Type 2
IEC 61252:2002 ANSI $1.25 (R2007)
IEC 61672:2013 Class 2 ANSI $1.43 (R2007) Type 2

IEC 61260:2001 Class 2 ANSI $1.11 (R2009) Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to_the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a % in the uncertainties column do ot fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in ful, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5,2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

SO, 3
1681 West 820 North SNt ® A so s
Provo,UT 84601, United States % LARSON DAVI
NN APCB DIVISION
716-684-0001 i BENT
2022-3-10T08:50:01 Page 10f 8 D0001.8407 Rev F

enaslunugy

Certificate Number 2022003082

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI S1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI $1.4-2014 Part
1:5.5

125 -0.24 -0.20 -1.70 1.30 0.23 Pass

1000 0.14 0.00 -1.00 1.00 0.23 Pass
8000 -2.43 -3.00 -8.00 2.00 0.32 Pass

- End of measurement results--

Self-generated Noise

A-weighted 41.00

== End of measurement results--

— End of Report--

Signatory: _Jacoh Cannon

LARSON DAVIS - APCB PIEZOTRONICS DIV.

L,
1681 West 820 North S @ LARs ON D AVIS
Provo, UT 84601, United States i‘?;?\g’i
716-684-0001 ”6,/4@\‘ ‘cm A PCB DIVISION
2022-3-11T11:57:51 "lgt 3of3 DO001.8406 Rev F
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Certificate Number 2022002977

Cal Date Cal Due Cal Standard
Hart Scientific 2626-H Temperature Probe 2021-02-04  2022-08-04 006767
SRS DS360 Ultra Low Distortion Generator 2021-04-13  2022-04-13 007635

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

SO, e,
1681 West 820 North SN ® L ARSDN DAVIS
Provo,UT 84601,United States Z
716-684-0001 K7 \EBITED) APCB DIVISION
2022-3-10T08:50:01 Page 2 of 8 D0001.8407 Rev F
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Certificate Number 2022002977 Certificate Number 2022002977

-weigh Li ity: 8,000.
Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz
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Frequency [Hz] L- B Lol s g
e Nominal W Deviation  «ww Lower Limit - Upper Limit | Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI $1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013

5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI S1.4 (R2006 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI $1.43 (R2007) 6.2

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANS| $1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 an: 0! 5

600 050 o7 o070 o016 Pass

— — — — o . 37.00 0.38 0.70 070 016  Pass
38.00 022 0.70 070 016  Pass

63.10 -0.06 -0.06 030 030 015  Pass
39.00 0.19 -0.70 0.70 0.16 Pass

125.89 -0.05 -0.05 -0.30 0.30 0.15 Pass
40.00 0.17 -0.70 0.70 0.16 Pass

251.19 -0.05 -0.05 030 0.30 015  Pass
41.00 0.06 -0.70 0.70 0.16 Pass

501.19 -0.03 0.02 030 030 015  Pass
4200 0.00 070 070 016  Pass

1,000.00 0.00 0.00 030 030 015  Pass
43.00 004 070 070 016  Pass

1,995.26 -0.03 -0.03 030 0.30 015 Pass
44.00 0.04 070 070 017  Pass

3,981.07 -0.01 0.01 030 030 015  Pass
45.00 0.03 070 070 016 Pass

794328 0.04 0.04 030 030 015 Pass
46.00 0,01 070 070 016  Pass

15,848.93 -0.08 -0.08 042 0.32 015  Pass
s e o o o 5 47.00 003 070 070 016  Pass
952, '- O et = . LD =2 48.00 005 -0.70 070 016 Pass
~End gtmeasurement results= 49.00 0.02 0.70 070 0.16 Pass
54.00 003 070 070 016  Pass
59.00 -0.05 070 070 016  Pass
64.00 -0.05 -0.70 0.70 0.16 Pass
69.00 -0.04 -0.70 0.70 0.16 Pass
74.00 -0.05 070 070 016  Pass
79.00 -0.05 -0.70 070 016  Pass
84.00 -0.04 0.70 070 016  Pass
89.00 -0.04 0.70 070 016  Pass
94.00 -0.04 -0.70 070 016  Pass
99.00 0.00 -0.70 070 015 Pass
104.00 0.00 0.70 070 015 Pass
109.00 0.00 070 070 015  Pass
114.00 000 -0.70 070 015 Pass
119.00 0,01 0.70 070 015 Pass
124.00 0.00 -0.70 0.70 0.15 Pass
129.00 0.00 -0.70 0.70 0.15 Pass
134,00 000 0.70 070 015 Pass
136,00 -0.05 0.70 070 015  Pass
137.00 -0.04 070 070 015 Pass
138.00 0,04 -0.70 070 015 Pass

-- End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

©LARSON DAVIS S, o

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North
Provo,UT 84601,United States

®LARSON DAVIS

A PCB DIVISION

716-684-0001 ] APCB DIVISION 716-684-0001 o
2022-3-10T08:50:01 Page3of 8 T a—— 2022-3-10708:50:01 Paged of 8 DO0018407 Rev F
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Certificate Number 2022002977

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI S1.4:1983 (R2006) 8.4.4

136.95 40 Negative Pulse 135.14 13371 13671 0.15 Pass

Positive Pulse 135.14 133.70 135.70 0.15 Pass
30  Negative Pulse 134.20 133.71 135.71 0.15 Pass
Positive Pulse 134.17 133.70 135.70 0.15 Pass

-- End of measurement results--

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit

Crest Factor measured srdin to IEC 60651:2001 9.4.2 and ANSI §1.4:1983 (R2006) 8.4.2

ovD 100 0151 " Pass

135.95 3
5 OoVLD +1.00 0.15% Pass
125.95 3 -0.18 +1.00 0.15% Pass
5 -0.18 +1.00 0161 Pass
115.95 3 0.22 +1.00 0.15% Pass
5 -0.16 +1.00 0.15% Pass
105.95 3 -0.19 +1.00 0.15% Pass
5 -0.16 +1.00 0.15% Pass

- End of measurement results--

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2

135.95 3 OVLD +1.00 0.15% Pass
5 OVLD +1.00 0.15% Pass
125.95 3 -0.17 +1.00 015% Pass
5 -0.15 +1.00 015% Pass
115.95 3 -0.19 +1.00 015% Pass
5 -0.16 +1.00 015% Pass
105.95 3 -0.19 +1.00 0.15¢ Pass
5 -0.16 +1.00 0.15% Pass

- End of measurement results--
Gain

(Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI $1.4-2014 Part 3: 17.3 and 17.4

0dB Gain 93.86 93.78 93.98 0.15 Pass
0 dB Gain, Linearity 40.31 39.28 40.68 0.16 Pass
OBA Low Range 93.90 93.78 93.98 0.15 Pass
OBA Normal Range 93.88 93.20 94.80 0.15 Pass

-- End of measurement results--
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Certificate Number 2022002977

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI S1.4-2014 Part 3: 11.2

B

A-weight Noise Floor 27.11 36.00 7 Pass

C-weight Noise Floor 27.00 35.00 Pass
Z-weight Noise Floor 32.93 39.00 Pass

== End of measurement results--

Total Harmonic Distortion

Measured using 1/3-Octave filters
ey - -~

10 Hz Signal

THD -67.19 -58.00

THD+N -63.08 -58.00
— End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

S\,
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Certificate Number 2022002977

— End of Report—

Signatory: _Jg Ao

Certificate Number 2022002977

1/3-Octave Self-Generated Noise

Measured Level [dB]

10 100 1000 10000 100000 1000000
Frequency [Hz]

Measured g Upper Limit

The SLM s set to low range.

6.30 20.13 24.60
8.00 19.06 24.00
10.00 18.35 23.50
12.50 17.22 23.00
16.00 16.30 22.90
20.00 16.31 22.40
25.00 14.86 22.30
31.50 13.72 21.50
40.00 12.58 20.20
50.00 12.09 18.80
63.00 11.28 17.60
80.00 10.56 16.60
100.00 10.19 15.90
125.00 9.44 156.70
160.00 9.26 15.50
200.00 8.90 15.20
250.00 8.76 15.20
315.00 8.96 16.20
400.00 9.07 16.70
500.00 9.39 16.00
630.00 9.74 16.60
800.00 1023 17.30
1,000.00 10.78 18.10
1,250.00 11.46 18.90
1,600.00 1220 19.80
2,000.00 12.96 20.80
2,500.00 13.83 21.70
3,150.00 14.67 22.60
4,000.00 15.58 23.50
5,000.00 16.50 24.50
6,300.00 17.43 25.50 Pass
8,000.00 18.44 26.50 Pass
10,000.00 19.39 27.40 Pass
12,500.00 20.41 28.50 Pass
16,000.00 21.41 29.50 Pass
20,000.00 22.37 30.40 Pass

- End of measurement results--
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Calibration Certificate

Certificate Number 2022003087

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number ~ LXT2 Procedure Number ~ D0001.8384

Serial Number 0006691 Technician Jacob Cannon
Test Results Pass Calibration Date 11 Mar 2022
Calibration Due
itic iti As Manufactured

Initial Condition lanufacture« Temperature 2367 °C +0.25°C

Description SoundTrack LxT Class 2 Humidity 524  %RH +2.0 %RH
Class 2 Sound Level Meter Static Pressure 87.17 kPa  +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 uPa.

PCB 375A04. S/N 335075

Larson Davis CAL291. S/N 0108
Larson Davis CAL200. S/N 9079
Larson Davis PRMLXT2C. S/N 071560

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 2
IEC 60804:2000 Type 2
IEC 61252:2002

ANSI $1.4-2014 Class 2
ANSI $1.4 (R2006) Type 2
ANSI §1.11 (R2009) Class 2

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo,UT 84601,United States

716-684-0001

®LARSON DAVIS

APCB DIVISION
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IEC 61260:2001 Class 2
IEC 61672:2013 Class 2

ANSI $1.25 (R2007)
ANSI $1.43 (R2007) Type 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (S1)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017.

Test points marked with a  in the uncertainties column do not fall within this laboratory's scope of accreditation.

The quality system is registered to ISO 9001:2015.
“This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to

complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The inties were computed in with the ISO Guide to the of Uncertainty in (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to- express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev J Supporting Firmware Version
2.301, 2015-04-30

LARSON DAVIS - A PCB PIEZOTRONICS DIV. e
1681 West 820 North SN
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Certificate Number 2022003087
For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
1/2" adaptor is used with the preamplifier.

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic tests were performed in accordance with precedures from IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part3.
No Pattern approval for IEC 61672-1:2013 / ANSI/ASA $1.4-2014/Part 1 available.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSVASA §1.4-2014/Part
3, for the environmental conditions under which the tests were performed. However, no general statement or conclusion can be made
about conformance of the sound level meter to the full specifications of IEC 61672-1:2013 / ANSI/ASA $1.4-2014/Part 1 because (a)
evidence was not publicly available, from an i testing for pattern approvals, to demonstrate that
the model of sound level meter fully conformed to the class 2 specifications in IEC 61672-1:2013 / ANS/ASA S1.4-2014/Part 1 or
correction data for acoustical test of frequency weighting were not provided in the Instruction Manual and (b) because the periodic tests
of IEC 61672-3:2013 / ANSI/ASA $1.4-2014/Part 3 cover only a limited subset of the specifications in IEC 61672-1:2013 / ANSI/ASA
$1.4-2014/Part 1.

Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2021-09-10  2022-09-10 001250
Hart Scientific 2626-H Temperature Probe 2021-02-04  2022-08-04 006767
Larson Davis CAL200 Acoustic Calibrator 2021-07-21  2022-07-21 007027
Larson Davis Model 831 20220221 2023-02-21 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone ~ 2022-03-02  2023-03-02 007185
SRS DS360 Ultra Low Distortion Generator 2021-04-13  2022-04-13 007635
Larson Davis 1/2" Preamplifier for Model 831 Type | 2021-09-28  2022-09-28 PCB0004783

Acoustic Calibration
to IEC 61672-3:2013 and AI $1.4-2014 Part 3: 10

Measured according
1000 Hz 114.01 113.80 114.20 0.14 Pass

Loaded Circuit Sensitivity

1000 Hz -50.54 -52.44 -48.33 0.14 Pass
- End of measurement results—-

LARSON DAVIS - A PCB PIEZOTRONICS DIV. S,
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Calibration Certificate

Certificate Number 2022002970

Customer:

United Analyst and Engineering Consultant Co Ltd

No. 81 Soi Udonsuk 41,Sukhumvit Road,Bangchak,Phra
Khanong,Bangkok, 10260, Thailand

Model Number  LXT2 Procedure Number ~ D0001.8378
Serial Number 0006691 Technician Jacob Cannon

Test Results Pass Calibration Date 9 Mar 2022
Calibration Due
it ti factured
Initial Condition ~As Manufacture Temperature 24 °c +025°C
Description SoundTrack LxT Class 2 Humidity 51.7 %RH +20%RH
Class 2 Sound Level Meter Static Pressure 85.34 kPa +0.13kPa

Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLXT2C S/N 071560 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 yPa assuming a microphone sensitivity of 50.0

mV/Pa.

Compliance Standards Compliant to and the following
Calibration Certificate from procedure D0O001.8384:

when bined with

ANSI $1.4-2014 Class 2
ANSI $1.4 (R2006) Type 2
ANSI $1.25 (R2007)

ANSI $1.43 (R2007) Type 2
ANSI $1.11 (R2009) Class 2

IEC 61260:2001 Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to_the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a % in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

“This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5,2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa
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Certificate Number 2022003087

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI S1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI §1.4-2014 Part
1:6.5

125 -0.24 -0.20 -1.70 1.30 0.23 Pass

1000 0.17 0.00 -1.00 1.00 0.23 Pass
8000 -2.35 -3.00 -8.00 2.00 0.32 Pass

- End of measurement results—

Self-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI $1.4-2014 Part 3: 11.1

A-weighted 40.82

-- End of measurement results--

—End of Report--

Signatory:
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Certificate Number 2022002970

Description Cal Date Cal Due Cal Standard
Hart Scientific 2626-H Temperature Probe 2021-02-04  2022-08-04 006767
SRS DS360 Ultra Low Distortion Generator 2022-01-03  2023-01-03 007118
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Certificate Number 2022002970

Z-weight Filter Response
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Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to
672-1:2013 5.5 IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI $1.4:1983 (R2006) 5.1 and 8.2.1; ANSI $1.4-2014 Part 1: 5.5

6.31 -0.31 -0.31 -1 0.33 0.15 Pass
63.10 -0.07 -0.07 -0.30 0.30 0.15 Pass
125.89 -0.05 -0.05 -0.30 0.30 0.15 Pass
251.19 -0.04 -0.04 -0.30 0.30 0.15 Pass
501.19 -0.02 -0.02 -0.30 0.30 0.15 Pass
1,000.00 0.00 0.00 -0.30 0.30 0.15 Pass
1,995.26 -0.02 -0.02 -0.30 0.30 0.15 Pass
3,981.07 0.00 0.00 -0.30 0.30 0.15 Pass
7,943.28 0.04 0.04 -0.30 0.30 0.15 Pass
15,848.93 -0.06 -0.08 -0.42 0.32 0.15 Pass
19,952.62 -0.35 -0.35 -0.91 0.41 0.15 Pass

-~ End of measurement results--
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Certificate Number 2022002970

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI| S1.4:1983 (R2006) 8.4.4

Negative Pulse 135.14 133.65

Positive Pulse 135.12 133.64 135.64 0.15 Pass
30  Negative Pulse 134.20 133.65 135.65 0.15 Pass

Positive Pulse 134.20 133.64 135.64 0.15 Pass

- End of measurement results--

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
t Factor measured according to IEC 60651:2001 9.4.2 and ANS| $1.4:1983 (R2006) 8.4.2

135.95 3 OVLD +1.00 0.15%
5 OVLD +1.00 0.15% Pass
125.95 3 014 +1.00 0.15% Pass
5 -0.15 £1.00 0.16% Pass
115.95 3 -0.14 £1.00 0.15% Pass
5 -0.14 £1.00 0.15% Pass
105.95 3 15 +1.00 0.15% Pass
5 13 +1.00 015% Pass

- End of measurement results—-

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:20019.4.2 and ANSI $1.4:1983 (R2006) 8.4.2

3 OvLD +1.00 0.15% Pass
5 OVLD £1.00 015% Pass
125.95 3 -0.12 +1.00 015% Pass
5 -0.13 +1.00 0.15% Pass
115.95 3 -0.13 +1.00 0.15% Pass
5 -0.13 +1.00 015% Pass
105.95 3 -0.14 +1.00 0.15% Pass
5 -0.12 +1.00 015% Pass

-- End of measurement results--

Gain

Gain measured according to |EC 61672-3:2013 17.3 and 17.4 and ANSI §1.4-2014 Part 3: 17.3 and 17.4

0dB Gain 93.96 93.91

0 dB Gain, Linearity 40.26 39.41 40.81 0.16 Pass

OBA Low Range 94.02 93.91 94.11 0.15 Pass

OBA Normal Range 94.01 93.20 94.80 0.15 Pass
-- End of measurement results--

LARSON DAVIS - APCB PIEZOTRONICS DIV.
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Certificate Number 2022002970
A-weighted Broadband Log Linearity: 8,000.00 Hz

Error [dB]

100 200 500 700 %00 100 1300 1500
Level Injected [dB]

fror  ~——Lower Limit - Upper Limt

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANS| §1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI S1.4 (R2006) 6.9, ANS| S1.4-2014 Part 1: 5.6, ANSI §1.43 (R2007) 6.2

35.00 0.64 -0.70 0.70 0.16 Pass

36.00 0.49 -0.70 0.70 0.16 Pass
37.00 0.35 -0.70 070 0.16 Pass
38.00 0.30 -0.70 070 0.16 Pass
39.00 0.27 -0.70 0.70 0.16 Pass
40.00 0.14 -0.70 0.70 0.16 Pass
41.00 0.13 -0.70 0.70 0.16 Pass
42.00 0.09 -0.70 0.70 0.16 Pass
43.00 0.09 -0.70 070 0.17 Pass
44.00 0.03 -0.70 070 0.17 Pass
45.00 0.04 -0.70 070 0.16 Pass
46.00 0.04 -0.70 0.70 0.16 Pass
47.00 0.02 -0.70 0.70 0.16 Pass
48.00 0.01 -0.70 0.70 0.16 Pass
49.00 0.00 -0.70 0.70 0.16 Pass
54.00 -0.03 -0.70 070 0.16 Pass
59.00 -0.04 -0.70 070 0.16 Pass
64.00 -0.03 -0.70 0.70 0.16 Pass
69.00 -0.04 -0.70 0.70 0.16 Pass
74.00 -0.05 -0.70 0.70 0.16 Pass
79.00 -0.05 -0.70 0.70 0.16 Pass
84.00 -0.04 -0.70 070 0.16 Pass
89.00 -0.04 -0.70 070 0.16 Pass
94.00 -0.04 -0.70 0.70 0.16 Pass
99.00 0.01 -0.70 0.70 0.15 Pass
104.00 0.02 -0.70 0.70 0.15 Pass
109.00 0.01 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 070 0.15 Pass
119.00 0.00 -0.70 0.70 0.15 Pass
124.00 0.01 -0.70 0.70 0.15 Pass
129.00 0.01 -0.70 0.70 0.15 Pass
134.00 0.01 -0.70 0.70 0.15 Pass
136.00 0.01 -0.70 0.70 0.15 Pass
137.00 0.01 -0.70 0.70 0.15 Pass
138.00 0.00 -0.70 0.70 0.15 Pass

- End of measurement results—
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Certificate Number 2022002970
Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2

A-weight Noise Floor 26.93
C-weight Noise Floor 26.82
Z-weight Noise Floor 32.70 39.00 Pass

-- End of measurement results—

Total Harmonic Distortion

Measured using 1/3-Octave filters

10 Hz Signal 135.67
-65.74 -58.00 0011 Pass
THD+N -62.05 -58.00 0011 Pass

- End of measurement results--
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Certificate Number 2022002970

1/3-Octave Self-Generated Noise

Measured Level [dB]

100000.0

Frequency [Hz]

Measured i~ Upper Lirit

6.30 19.93 2460 Pass
8.00 19.05 24.00 Pass
10.00 18.09 23.50 Pass
12.50 16.82 23.00 Pass
16.00 16.82 22.90 Pass
20.00 16.31 22.40 Pass
25.00 14.66 22.30 Pass
31.50 13.58 21.50 Pass
40.00 12.50 20.20 Pass
50.00 11.82 18.80 Pass
63.00 11.10 17.60 Pass
80.00 10.41 16.60 Pass
100.00 9.77 15.90 Pass
125.00 9.30 16.70 Pass
160.00 9.00 15.50 Pass
200.00 8.78 15.20 Pass
250.00 8.72 15.20 Pass
315.00 8.68 15.20 Pass
400.00 8.73 15.70 Pass
500.00 8.96 16.00 Pass
630.00 9.37 16.60 Pass
800.00 9.86 17.30 Pass
1,000.00 10.60 18.10 Pass
1,250.00 11.29 18.90 Pass
1,600.00 12.01 19.80 Pass
2,000.00 12.77 20.80 Pass
2,500.00 13.64 21.70 Pass
3,150.00 14.52 22.60 Pass
4,000.00 15.43 23.50 Pass
5,000.00 16.38 24.50 Pass
6,300.00 17.34 25.50 Pass
8,000.00 18.30 26.50 Pass
10,000.00 19.27 27.40 Pass
12,500.00 20.25 28.50 Pass
16,000.00 21.24 29.50 Pass
20,000.00 22.23 30.40 Pass

- End of measurement results--
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Calibration Certificate

Certificate Number 2022003094

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,

Bangchak, Phra Khanong,
Bangkok, 10260, Thailand

Model Number ~ LxT2

Procedure Number ~ D0001.8384

Serial Number 0006692 Technician Jacob Cannon
Test Results Pass Calibration Date 11 Mar 2022
” Calibration Due

Initi As Manufactured

hitial Gonaltion Temperature 2348 ¢ £025°C

Description SoundTrack LxT Class 2 Humidity 51.5 %RH +2.0 %RH
Class 2 Sound Level Meter Static Pressure 87.17 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 pPa.

Compliance Standards

Larson Davis CAL200. S/N 9079
Larson Davis PRMLXT2C. S/N 071561
PCB 375A04. SIN 335076

Larson Davis CAL291. S/N 0108

Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 2 ANS| §1.4-2014 Class 2
IEC 60804:2000 Type 2 ANS| $1.4 (R2006) Type 2
IEC 61252:2002 ANSI §1.11 (R2009) Class 2
IEC 61260:2001 Class 2 ANSI §1.25 (R2007)

IEC 61672:2013 Class 2 ANSI $1.43 (R2007) Type 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017.

Test points marked with a 1 in the uncertainties column do not fall within this laboratory's scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by

the customer as needed.

The uncertainties were computed

in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A

coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 770.01 Rev J Supporting Firmware Version

2.301, 2015-04-30
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Certificate Number 2022002970

— End of Report--

Signatory: _Jacot Cannon
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Certificate Number 2022003094
For 1/4" microphones, the Larson Davis ADP024 1/4” to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
1/2" adaptor is used with the preamplifier.

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic tests were performed in accordance with precedures from IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part3.
No Pattern approval for IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 available.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSVASA $1.4-2014/Part
3, for the environmental conditions under which the tests were performed. However, no general statement or conclusion can be made
about conformance of the sound level meter to the full specifications of IEC 61672-1:2013 / ANSIASA §1.4-2014/Part 1 because (a)
evidence was not publicly available, from an testing organizati ible for pattemn approvals, to demonstrate that
the model of sound level meter fully conformed to the class 2 specifications in IEC 61672-1:2013 / ANSIASA $1.4-2014/Part 1 or
correction data for acoustical test of frequency weighting were not provided in the Instruction Manual and (b) because the periodic tests
of IEC 61672-3:2013 / ANSI/ASA §1.4-2014/Part 3 cover only a limited subset of the specifications in IEC 61672-1:2013 / ANSI/ASA

$1.4-2014/Part 1.

R ;i

o 3 4 bt S sUsed AN
Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2021-09-10  2022-09-10 001250
Hart Scientific 2626-H Temperature Probe 2021-02-04  2022-08-04 006767
Larson Davis CAL200 Acoustic Calibrator 2021-07-21  2022-07-21 007027
Larson Davis Model 831 2022-02-21  2023-02-21 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone ~ 2022-03-02  2023-03-02 007185
SRS DS360 Ultra Low Distortion Generator 2021-04-13  2022-04-13 007635
Larson Davis 1/2" Preamplifier for Model 831 Type | 2021-09-28  2022-09-28 PCB0004783

Acoustic Calibration

1000 Hz 114.01 113.80 114.20 0.14 Pass

1000 Hz -49.51 -52.44 -48.33 0.14 Pass

-- End of measurement results—
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Certificate Number 2022003094

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI $1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI §1.4-2014 Part
1:6.5

125 -0.22
1000 0.12
8000 -3.06

A-weighted

-0.20 -1.70 1.30 0.23 Pass

0.00 -1.00 1.00 0.23 Pass
-3.00 -8.00 2.00 0.32 Pass

== End of measurement results—

Self-generated Noise

40.69

= End of measurement results--

— End of Report--

Signatory:
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Certificate Number 2022002971

Description
Hart Scientific 2626-H Temperature Probe
SRS DS360 Ultra Low Distortion Generator

Cal Date Cal Due Cal Standard
2021-02-04  2022-08-04 006767
2021-07-22  2022-07-22 007174

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North
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Calibration Certificate

Certificate Number 2022002971

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number ~ LxT2 Procedure Number ~ D0001.8378

Serial Number ~ 0006692 Technician Jacob Cannon
Test Results Pass Calibration Date 9 Mar 2022
Calibration Due
iti i As Manufactured
Initial Condition ufacture Temperature 23.91 °C +0.25°C
Description SoundTrack LxT Class 2 Humidity 50.6 %RH +2.0%RH

Class 2 Sound Level Meter
Firmware Revision: 2.404

Static Pressure 85.35 kPa +0.13kPa

Evaluation Method Tested electrically using Larson Davis PRMLXT2C S/N 071561 and a 12.0 pF capacitor to simulate

microphone capacitance. Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0
mV/Pa.
Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 2 ANSI §1.4-2014 Class 2

IEC 60804:2000 Type 2 ANSI S1.4 (R2006) Type 2
IEC 61252:2002 ANSI §1.25 (R2007)
IEC 61672:2013 Class 2 ANSI §1.43 (R2007) Type 2

|IEC 61260:2001 Class 2 ANSI 81.11 (R2009) Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable o the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a £ in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The inties were computed in with the 1SO Guide to the of Uncertainty in (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5,2019-08-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa
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Certificate Number 2022002971

Z-weight Filter Response

08

06 40
T 07
) 02 3
g = 2
w0 | BEmE e = | 198
‘i 0.2 E
K n 20
R - \ 3

06 <07

08 . =

-1.0 -8.0

1 10 100 1000 10000 100000
Frequency [Hz]

e==Nominal [ Deviation e Lower Limit wses Upper Limit J

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to
13 001 60804:2000 5; ANSI 51.4:1983 (R2006) and 8.

6.31

63.10 -0.06 -0.06 0.30 0.15 Pass
125.89 -0.05 -0.05 0.30 0.15 Pass
251.19 -0.04 -0.04 0.30 0.15 Pass
501.19 -0.03 -0.03 0.30 0.15 Pass

1,000.00 0.00 0.00 0.30 0.15 Pass
1,995.26 -0.01 -0.01 0.30 0.15 Pass
3,981.07 0.00 0.00 0.30 0.15 Pass
7,943.28 0.05 0.05 0.30 0.15 Pass
15,848.93 -0.08 -0.08 0.32 0.15 Pass
19,952.62 -0.36 -0.36 0.41 0.15 Pass

-~ End of measurement results-—
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Certificate Number 2022002971
A-weighted Broadband Log Linearity: 8,000.00 Hz

Error [dB]

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI §1.4-2014 Part 3: 16 for compliance to IEC 61672-1:;
04:

36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
54.00
59.00
64.00
69.00
74.00
79.00
84.00
89.00
94.00
99.00
104.00
109.00
114.00
119.00
124.00
129.00
134.00
136.00
137.00
138.00

700 200
Level Injected [dB]

W Ermor

<o Lower Liil = Upper Linit

0.50
0.38
0.26
0.27
0.18
0.15
0.08
0.06
0.05
0.03
0.00
0.00
-0.01
-0.02
-0.03
-0.05
-0.05
-0.04
-0.05
-0.05
-0.05
-0.04
-0.05
0.00
0.01
0.01
0.00
0.01
0.00
0.01
0.01
0.01
0.01
0.00

== End of measurement results—-

1100

0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70

0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70

0.70
0.70

0.70
0.70

0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70

1300 150.0

0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.17 Pass
0.17 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.16 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

2022-3-9T17:22:06
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Certificate Number 2022002971

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2
7 e . e " . ”

A—elgh( Nose Floor
C-weight Noise Floor
Z-weight Noise Floor

Measured using 1/3-Octave filters
3

26.87

36.00
26.80 35.00
32.77 39.00

== End of measurement results—

Total Harmonic Distortion

L 3 - e
10 Hz Signal 135.67 134.15 135.75
THD -67.46 -58.00
THD+N -62.99 -58.00

== End of measurement results-—-

0.15
0.01%
0.01%

Pass
Pass
Pass

Pass
Pass
Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

1681 West 820 North
Provo, UT 84601, United States
716-684-0001
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Certificate Number 2022002971

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI §1.4:1983 (R2006) 8.4.4

13503

Negative Pulse 133.55

Positive Pulse 135.12 133.64 135.64 0.15 Pass
30  Negative Pulse 133.78 133.55 135.55 0.15 Pass
Positive Pulse 133.90 133.64 135.64 0.15 Pass

- End of measurement results—

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60851:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2

135.95

0.15% Pass

OVLD

3 £1.00

5 ovLD +1.00 045 Pass
125.95 3 -0.15 +1.00 0.15% Pass

5 -0.14 +1.00 0.16 % Pass.
115.95 3 0.15 +1.00 0.45% Pass

5 -0.14 +1.00 015% Pass
106.95 3 -0.12 +1.00 0.15% Pass

5 -0.13 +1.00 0.15% Pass

== End of measurement results—

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to [EC 60651:2001 9.4.2 and ANSI §1.4:1983 (R2006) 8.4.2

015% Pass

135.95

3 ovLD +1.00

5 QOVLD +1.00 0.15% Pass
125.95 3 -0.20 +1.00 0.15% Pass

5 -0.19 £1.00 015+ Pass
115.95 3 -0.21 £1.00 0.15% Pass

5 -0.18 £1.00 0.15% Pass
105.95 3 -0.15 +1.00 0151 Pass

5 -0.17 £1.00 0.15% Pass

~ End of measurement results—

Gain

94.09 0.15 Pass.

93.89

0dB Gain 93.94

0 dB Gain, Linearity 40.30 39.39 40.79 0.16 Pass
OBA Low Range 93.99 93.89 94.09 0.15 Pass
OBA Normal Range 93.99 93.20 94.80 0.15 Pass

-- End of measurement results—
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Certificate Number 2022002971

1/3-Octave Self-Generated Noise

Measured Level [dB]

100000.0
Frequency [Hz]

Measured - Upper Limit

The SLM is set to low range.

6.30 20.21 24.60 Pass
8.00 19.11 24.00 Pass
10.00 18.05 23.50 Pass
12.50 17.39 23.00 Pass
16.00 16.36 22.90 Pass
20.00 15.76 22.40 Pass
25.00 14.17 22.30 Pass
31.50 13.44 21.50 Pass
40.00 12.40 20.20 Pass
50.00 11.80 18.80 Pass
63.00 11.26 17.60 Pass
80.00 10.46 16.60 Pass
100.00 10.00 15.90 Pass
125.00 9.22 15.70 Pass
160.00 8.88 15.50 Pass
200.00 8.61 15.20 Pass
250.00 8.49 15.20 Pass
315.00 8.48 15.20 Pass
400.00 8.54 15.70 Pass
500.00 8.83 16.00 Pass
630.00 9.25 16.60 Pass
800.00 9.78 17.30 Pass
1,000.00 10.35 18.10 Pass
1,250.00 11.10 18.90 Pass
1,600.00 11.86 19.80 Pass
2,000.00 12.67 20.80 Pass
2,500.00 13.54 21.70 Pass
3,150.00 14.41 22.60 Pass
4,000.00 15.39 23.50 Pass
5,000.00 16.36 24.50 Pass
6,300.00 17.29 25.50 Pass
8,000.00 18.25 26.50 Pass
10,000.00 19.28 27.40 Pass
12,500.00 20.24 28.50 Pass
16,000.00 21.24 29.50 Pass
20,000.00 2222 30.40 Pass
-- End of measurement results--
LARSON DAVIS - A PCB PIEZOTRONICS DIV. “‘“’@7"” o @
1681 West 820 North SN ) Y
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Certificate Number 2022002971

— End of Report--

Signatory:
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-aboratory.com E-mail:sale@cal-laboratory.com

CLC

Accredited
180/1EC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL

MODEL / TYPE 721A2601/721A3301

SERIAL NO. UM11056/UM11056

DATE OF CALIBRATION 13 February 2023
ENVIRONMENT CONDITIONS :
Temperature : @3t 2° Relative Humidity : (551 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.

Timer/Counter,

The calibration was performed by using Digital Multi High Resolution Prog

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetck Model 1281 S/N. 29320.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 05-0207/21, Due Date 31 May 2023.

2. The measurements are traceable to International System of Units (SD), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22 , Due Date 22 February 2023.

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. AV-0009-22, Due Date 22 June 2023.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
95 %.

by the coverage factor k = 2,00 which for a normal distri to a coverage ility of

It has been evaluated according to the "E ion of the U inty of M in Calibration (EA-4/02 M:2022)"

Certificate No. Q23015867
F3-011-04/01-12 page2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578; www.cal-laboratory.com  E- boratory.com

CLC S

150/1EC 17025

ACDM-2814 )

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2601/721A3301
SERIAL NO. i UM11056/UM11056
CLID. NO. : 252000389
JOB CONTROL NO. 230211015867
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 11 February 2023 DATE OF ISSUED : 14 February 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o=

Approved By : Mongkol Yotsoontorn

Authorized Signatoty
14 February 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (ST)

Certificate No. Q23015867
F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO., LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

CLC I

Accredited
180/1EC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
CALIBRATION DATA

1. ACCELERATION RESULT
Test point STD Reading | DUC Reading |  Correction | Uncertainty
(g) ( frequency ) Hoce (g) (g) (g) + (% of rdg.)
03 50 Hz 0.300 0304 -0.004 19
04 50 Hz 0.400 0.406 -0.006 1.9
0.5 50 Hz peak 0.500 0.507 -0.007 1.3
0.6 50 Hz 0.600 0.609 -0.009 1.3
0.7 50 Hz 0.700 0.711 -0.011 1.3
03 100 Hz 0.300 0.302 -0.002 T
0.4 100 Hz 0.400 0.405 -0.005 L&
0.5 100 Hz peak 0.500 0.506 -0.006 13
0.6 100 Hz 0.600 0.607 -0.007 13
0.7 100 Hz 0.700 0.708 -0.008 1.3
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s ) ( frequency ) Hode (mm/s ) (mm/s ) (mm/s) £ (%ofrdg.)
3 50 Hz 3.000 3.041 -0.041 1.8
4 50 Hz 4.000 4.055 -0.055 1.8
5 50 Hz peak 5.000 5.071 -0.071 1.8
6 50 Hz 6.000 6.083 -0.083 1.8
7 50 Hz 7.000 7.091 -0.091 1.8
3 100 Hz 3.000 3.037 -0.037 18
4 100 Hz 4.000 4.043 -0.043 1.8
5 100 Hz peak 5.000 5.059 -0.059 1.8
6 100 Hz 6.000 6.067 -0.067 Co18
7 100 Hz 7.000 7.079 -0.079 1.8
Certificate No. Q23015867
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CoO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com

1so/me 17025

CALIBRATION DATA
3. DISPLACEMENT RESULT

Test point STD Reading | DUC Reading |  Correction Uncertainty
Mode
(mm) ( frequency ) (mm) (mm) (mm) £ (%ofrdg.)
*0.03 50 Hz 0.030 0.030 0.000 v 5 |
*0.04 50 Hz 0.040 0.040 0.000 1.7
*0.05 50 Hz peak 0.050 0.050 0.000 LS
0.06 50 Hz 0.060 0.060 0.000 13
*0.07 50 Hz 0.070 0.071 -0.001 12
0.03 100 Hz 0030 0.030 0.000 21
0.04 100 Hz 0.040 0.040 0.000 L¥
0.05 100 Hz peak 0.050 0.050 0.000 1.5
0.06 100 Hz 0.060 0.060 0.000 13
0.07 100 Hz 0.070 0.071 -0.001 1.2

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23015867
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.calHaboratory.com  E-mailsale@cal-iaboratory.com
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REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2601/721A3301
SERIAL NO. UM14106/UM14106

DATE OF CALIBRATION 22 February 2023

ENVIRONMENT CONDITIONS :

Temperature : @3t2° Relative Humidity : (55 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.

The calibration was performed by using Digital Muli High ion T Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988.

TRACEABILITY :

1. The are traceable to System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 05-0207/21, Due Date 31 May 2023.

2. The are traceable to System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0001/22 , Due Date 22 February 2023.
3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor & = 2,00 which for a normal distribution

to a coverage ility of i 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23019603
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

CLC

Accredited
180/18C 17025

G o
ACDM.281.

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2601/721A3301
SERIAL NO. UM14106/UM14106
CLID. NO. : 252100074

JOB CONTROL NO. 230221019603

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SO1 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 21 February 2023 DATE OF ISSUED : 24 February 2023

Report of calibration sereening must not be taken in part. Except complete, Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Approved By : Mongkol Yotsoontorn

Authorized Signatory
24 February 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (SI)

Certificate No. Q23019603

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laby com  E-mail:sale@cal-laboratory.com

at Accreditalon Board
TED

AE!;EA ensrigi e
1s0/1EC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point i STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) Hode (g) (g) (g) (% ofrdg.)
0.3 50 Hz 0.300 0.298 +0.002 1.9
0.4 50 Hz 0.400 0.397 +0.003 1.9
0.5 50 Hz peak 0.500 0.497 +0.003 1.3
0.6 50 Hz 0.600 0.596 +0.004 13
0.7 50 Hz 0.700 0.695 +0.005 13
03 100 Hz 0.300 0.303 -0.003 19
0.4 100 Hz 0.400 0.404 -0.004 1.9
0.5 100 Hz peak 0.500 0.505 -0.005 13
0.6 100 Hz 0.600 0.606 -0.006 1.5
0.7 100 Hz 0.700 0.707 -0.007 1.3
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mvs ) (frequency ) e (mnvs ) (mms ) (mnvs) | +(%ofrdg.)
3 50 Hz 3.000 3.011 -0.011 1.8
4 50 Hz 4.000 4.023 -0.023 18
5 50 Hz peak 5.000 5.035 -0.035 1.8
6 50 Hz 6.000 6.041 -0.041 1.8
7 50 Hz 7.000 7.056 -0.056 1.8
3 100 Hz 3.000 3.021 -0.021 1.8
4 100 Hz 4.000 4.033 -0.033 1.8
5 100 Hz peak 5.000 5.044 -0.044 1.8
6 100 Hz 6.000 6.061 -0.061 1.8
7 100 Hz 7.000 7.073 -0.073 1.8
Certificate No. Q23019603
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com

CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboratory.com E-mail:sale@cal-laboratory.com

CLC T
Acoredited P Con 614
SO A rens raosrae araas
CALIBRATION DATA
§ DISPLACEMENT RESULT CERTIFICATE OF CALIBRATION
Test point " STD Reading | DUC Reading Correction Uncertainty
Mode

(mm) ( frequency ) (mm) (mm) (mm) + (% ofrdg.) FOR

*0.03 50 Hz 0.030 0.030 0.000 21

T— SUHE P o000 60 7 NOMENCLATURE : VIBRATION METER

*0.05 50 Hz peak 0050 0.050 0.000 L5 MANUFACTURER : INSTANTEL

*0.06 50 Hz 0.060 0.059 +0.001 13 MODEL / TYPE : 721A2601/721A3301

*0.07 50 Hz 0.070 0.069 +0.001 12 SERIAL NO. : UM14105/UM14105

0.03 100 Hz 0.030 0.030 0.000 2.1 CLID. NO. . 252001626

0.04 100 H 04 X J

e 9810 0040 0.000 17 JOB CONTROL NO.  : 230228022490

0.05 100 Hz peak 0.050 0.050 0.000 L5

0.06 100 Hz 0.060 0.060 0.000 13 CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
0.07 100 Hz 0.070 0.071 -0.001 12 81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness. BANGCHAK, PHRAKHANONG, BANGKOK 10260
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58
DATE OF RECEIVED : 28 February 2023 DATE OF ISSUED : 02 March 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co, Ltd.

This report is valid for the above stated instrument/s only.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Approved By : Mongkol Yotsoontorn

## End of Certificate ###
Authorized Signatory

02 March 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units (SI)

Certificate No. Q23019603
Certificate No. Q23022490

F3-011-04/01-12 page 4 of 4
F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-aboratory.com ~E-mail:sale@cal-laboratory.com

CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-aboratory.com E-mail:sale@cal-laboratory.com

CLC
ol Accredited
1807150 17025
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment () adjustment
FOR CALIBRATION DATA
1. ACCELERATION RESULT
NOMENCLATURE : VIBRATION METER: Test point . STD Reading | DUC Reading | Correction Uncertainty
Mode
MANUFACTURER : INSTANTEL ) (frequency ) ® (& (& + (% ofrdg.)
MODEL / TYPE : 721A2601/721A3301 03 50 Hz 0300 0301 0,001 19
SERIAL NO. : UM14105/UM14105 04 50 Hz 0.400 0.403 -0.003 1.9
DATE OF CALIBRATION : 01 March 2023 0.5 50 Hz peak 0500 0.504 -0.004 13
06 50 Hz 0.600 0.606 -0.006 13
ENVIRONMENT CONDITIONS : 0.7 50 Hz 0.700 0.707 -0.007 13
Temperature : @t2°c Relative Humidity : (551 15) %RH 03 100 Hz 0.300 0,304 0.004 19
PROCEDURE USED : 0.4 100 Hz 0.400 0.408 -0.008 1.9
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline. 05 100 Hz peak 0.500 0510 -0.010 13
The calibration was performed by using Digital Multimeter, Universal Counter, Accelerometer and Measuring 06 100 Hz 0.600 0611 20,011 13
Amplifier which maintained by the Calibration Laboratory Co., Lid. 07 100 Hz 0.700 0713 0013 13
REFERENCE STANDARD USED : 2. VELOCITY RESULT
1. Digital Multimeter, Wavetek Model 1281 S/N. 29320. “Test ot STD Reading | DUC Reading | Correction ——
. Mode
i P Mod A S/N. 2448A13042.
2 Unifverssl Connfess R el 5313 L3 (mms) | (frequency) (s ) (mnss) (mos) | (% ofrdg.)
3. Accelerometer with Measuring Amplificr, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988.
3 50 Hz 3.000 3.009 -0.009 18
TRACEABILITY : 4 50 Hz 4.000 4.014 -0.014 1.8
1. The are traceable to ional System of Units (SI), through Aeronautical Radio of Thailand Ltd. % S0 Hz peak 5,000 s017 0017 18
Certificate No. 05-0207/21, Due Date 31 May 2023. 6 o T P e 18
2. The are traceable to jonal System of Units (SI), through Aeronautical Radio of Thailand Ltd. . o e o 02 s
Certificate No. 07-0075/22, Due Date 27 July 2023.
3 100 Hz 3.000 3.026 -0.026 1.8
3. The are traceable to i System of Units (SI), through National Institute of Metrology (Thailand)
4 100 Hz 4.000 4.032 -0.032 1.8
Certificate No. AV-0009-22, Due Date 22 June 2023.
5 100 Hz peak 5.000 5.045 -0.045 18
UNCERTAINTY : 6 100 Hz 6.000 6.061 -0.061 18
The reported expanded uncertainty of measurement is stated as the standard inty of ipli
) 7 100 Hz 7.000 7.078 0.078 18
by the coverage factor k = 2,00 which for a normal distribution ds to a coverage ility of ly 95 %.
It has been evaluated according to the ion of the ( inty of in Calibration (EA-4/02 M:2022)"
Certificate No. Q23022490 Certificate No. Q23022490
-011-04/01- f 4
F3-011-04/01-12 page 2 o F3-011-04/01-12 page3of 4

. EEE , EE
wnaslun U : lﬂﬂﬁﬂi‘lﬂn’ﬁé

clecalibration i
" @clccalibration



CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY C0.LTD. &

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 JlacwRA = Sori

ACCREDITED

. B
i el. 02-578-0353-4 Fax: 02-578-2672  wwww.cablaboratory.com E-mailsale@caHaboratory.com B e Tel. 02-576-0353-4 Fax: 02-678-2672  www.caklaboratory.com  E-mailsale@calaboratory.com
S e SRR L Aseredited Acomam
CALIBRATION DATA
T —— CERTIFICATE OF CALIBRATION
Test point STD Reading | DUC Reading | Correction | Uncertainty
(mm) ( frequency ) ok (mm) (mm) (mm) +(%ofrdg.) FOR
+0.03 50 Hz 0.030 0.030 0.000 21
oo o w— S o > NOMENCLATURE :  VIBRATION METER
005 50 Hz peak 0,050 0,050 0.000 15 MANUFACTURER :  INSTANTEL
006 iz 060 woe1 0,001 13 MODEL / TYPE . 721A2601/721A3301
007 501z 0070 0072 -0.002 12 SERIAL NO. . UMI1055/UM11055
0.03 100 Hz 0.030 0,030 0.000 2.1 CLID. NO. . 252000387
0.04 100 Hz 0.040 0.040 0.000 17 JOB CONTROL NO.  : 230228022491
005 100 1z peak 0.050 0.051 -0.001 L5
o0 p— P o0l o001 5 CUSTOMER ~ : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
pYe P 0070 oo 000 e 81 501 UDOMSUK 41, SUKHUMVIT ROAD,

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness. BANGCHAK, PHRAKHANONG, BANGKOK 10260

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58
DATE OF RECEIVED : 28 February 2023 DATE OF ISSUED : 02 March 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

This report is valid for the above stated instrument/s only. Calibrated By : S Phuadbussbong
Calibration Engineer
Approved By : Mongkol Yotsoontorn
### End of Certificate ###
Authorized Signatory

02 Match 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units (SI)

Certificate No. Q23022490
Certificate No. Q23022491

F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel 8-0353-4 Fax: www.cal-lab y.com  E-mail al-iaboratory.com

CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel, 02-678-03534 Fax: 02-578-2672 www.cablaboralory.com  E-maitsale@cabiaboralorycom %77

CLC “raf )
sacesaised CLC
1607180 17028 Acoredited
180710 17025
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
FOR CALIBRATION DATA
1. ACCELERATION RESULT
L : VIBRATION METER Test point STD Reading | DUC Reading | Correction Uncertainty
N Mode
MANUFACTURER : INSTANTEL (g) ( frequency ) (g) (g) (g) +(%ofrdg.)
MODEL / TYPE : 721A2601/721A3301 03 50 Hz 0300 0302 -0.002 1.9
SERIAL NO. : UM11055/UM11055 0.4 50 Hz 0.400 0.404 -0.004 19
DATE OF CALIBRATION : 01 March 2023 05 50 Hz peak 0.500 0.506 -0.006 13
0.6 50 Hz 0.600 0.608 -0.008 13
ENVIRONMENT CONDITIONS : 0.7 50 Hz 0.700 0.709 -0.009 13
Temperature : @32 % Relative Humidity : 55k 15) %RH 03 100 Hz 0.300 0.303 0003 19
PROCEDURE USED : 04 100 Hz 0.400 0405 -0.005 19
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline. 0.5 100 Hz peak 0500 0.507 -0.007 13
The calibration was performed by using Digital Multimeter, Universal Counter, Accelerometer and Measuring 0.6 100 Hz 0.600 0.609 -0.009 1.3
Amplifier which maintained by the Calibration Laboratory Co., Ltd. 07 100 Hz 0,700 0711 0011 13
REFERENCE STANDARD USED : 2. VELOCITY RESULT
1. Digital Multimeter, Wavetck Model 1281 S/N. 29320. Test point STD Reading | DUC Reading | Correction | Uncertainty
2. Universal Counter, HP Model 5315A S/N. 2448A13042. Mode
niversal Counter, ode (mnvs) ( frequency ) (mm/s ) (mm/s ) (mms) | F(%ofrdg.)
3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,
3 50 Hz 3.000 3.029 -0.029 18
TRACEABILITY : 4 50 Hz 4.000 4,041 -0.041 18
1. The measurements are traceable to International System of Units (SI), through Acronautical Radio of Thailand Ltd. s po— - 5,000 5052 0,052 18
Certificate No. 05-0207/21, Due Date 31 May 2023. p o 000 p— 0061 8
2. The measurements are traceable to Intemational System of Units (SI), through Aeronautical Radio of Thailand Ltd.
7 50 Hz 7.000 7.073 -0.073 18
Certificate No. 07-0075/22, Due Date 27 July 2023.
3 100 Hz 3.000 3.021 -0.021 1.8
3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
4 100 Hz 4.000 4.017 -0.017 1.8
Certificate No. AV-0009-22, Due Date 22 June 2023.
5 100 Hz peak 5.000 5.023 0.023 1.8
UNGERTAINTY : 6 100 Hz 6.000 6.031 -0.031 1.8
The reported expanded uncertainty of measurement is stated as the standard inty of i
7 100 Hz 7.000 7.042 -0.042 1.8
by the coverage factor k= 2,00 which for a normal distribution to a coverage ility of i 95 %.
It has been evaluated according to the ion of the U inty of in Calibration (EA-4/02 M:2022)"
Certificate No. Q23022491 Certificate No. 023022491
F3-011-04/01-12 age 2 of 4
e F3-011-04/01-12 page 3 of 4
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/~ , CALIBRATION LABORATORY CO.,LTD.

=T

hrao, Bang

2/10-11,1 rt Manukit Rd.

55 Soi Prasert Manukit 29 Yaek 4.

Tel. 02-578-0353-4 Fax: 02-578-2

W,
SN

CLC

Accredited
1s0/1EC 17025

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: FQUIPMENT CALIBRATION AND TESTING SERVICES %o s

534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-0484

NSC-TISI-TIS17025

CALIBRATION DATA GALIBRATION 0008

3. DISPLACEMENT RESULT

Cert.No.: 23CH422
Test point STD Reading | DUC Reading |  Correction Uncertainty Page.. 10f3

o [ | ™7 | o | m) | o) kot Certificate of Calibration

*0.03 50 Hz 0.030 0.030 0.000 2.1

*0.04 50 Hz 0.040 0.040 0.000 1.7 Equipment : pH Meter

*0.05 50 Hz peak 0.050 0.050 0.000 s Manufacturer : Horiba

*0.06 50 Hz 0.060 0.060 0.000 13 Model : LAQUA-PH210

*0.07 50 Hz 0.070 0.071 -0.001 12 Serial No. : HA1MO0036

0.03 100 Hz 0.030 0.030 0.000 2.1 ID No. : UAE.EFM.012/2565(EFM.pH.02/65)

0.04 100 Hz 0.040 0.040 0.000 %7 Condition As-Received: Used ltem

0.05 100 Hz peak 0.050 0.050 0.000 L5 Received Date : 28 March 2023

0.06 100 Hz 0.060 0.061 -0.001 L3 Calibration Date : 30 March 2023

0.07 100 Hz 0.070 0.071 -0.001 1.2 Reference : 2303-1001WSC-5

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness. Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
N 3 Soi Udomsuk 41, Sukhumvit Road,
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58 Bangehak, Phrakhanong, Bangkok 10260
Ambient Temperature : (25 + 2.5) °C

Relative Humidity :
Calibration Procedure :

(50 + 15)%

in - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

This report is valid for the above stated instrument/s only.

Calibrated by : Warakorn Lerngagtrakul

Wk,

Approved by : .
Approved Signatory

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

### End of Certificate ###

Issue Date : 31 March 2023

The Uncertainties are for a confi pr

of appr 95%

‘This certificate may not be seproduced other than in full, except with the prior writicn

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

Certificate No. Q23022491

age 4 of 4
F3-011-04/01-12 g o
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Cert.No.: 23CH422 Cert.No.: 23CH422
Page:  20f3 Page..  30f3
Condition of this calibration result Calibration Results
1. Reference Standard instrument  : - Function : pH Measurement
Instrument Serial No.  ID No. Cert. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023 Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
2) Ref. Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023 Calibration Buffer ing ing | pH factor
This certification is traceable to the International System of Unit maintained at:- (mv) (+) K
- Traceable to National Institute of Metrology {Thailand), NIMT oH Electrode 4.008 4.01 1810 0.0079 2.00
2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd., S/N.: Q92M0159 6.987 7.00 74 0.011 2.00
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 6.987 7.00 6.8 0.011 2.00
Buffer Solution Manufacturer Lot No. Exp. date 10.010 10.00 -168.9 00098 200
pH 4.008 CPA chem 863832 28 Dec 2024 Function : Temperature Measurement
pH 6.887 CPA chem 826589 09 July 2023 (*) Without adjustment
pH 10.010 CPA chem 863835 28 Dec 2023 This equipment was connected with Temperature Probe;
3. This certificate is valid only to the item calibrated on date and place of calibration. - Modet : 9652-100
- Serial No. : Q92M0159
Calibration Results Dimension of probe:
Function : mV Measurement  Length : 107 mm
Performing standard curve by Fluke at pH (4,7)(7,10) _ Diameter - 16 mm
Nominal Standard Uncertainty of Coverage - Immersion Depth : 100 mm
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH mv mv pH (+mV) k Calibration Standard uuc* Error Uncertainty of | Coverage
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00 Point Temperature Reading measurement factor
S/N.: HA1MO036 7.00 0.00 0.0 7.00 0.058 2.00 (°c) (°c) (°c) (°c) (x°C) k
7.00 0.00 00 7.00 0.058 200 25.0 25.001 250 -0.001 0.13 2.00
10.00 -177.48 -177.4 10.01 0.058 2.00 30.0 30.004 30.0 -0.004 0.13 2.00
35.0 35.001 35.0 -0.001 0.13 2.00

Remark : - 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 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-29

Cert.No.: 23CH1148

Certificate of Calibration Fageiiion2
Equipment : Turbidity Meter
Manufacturer : Oakton
Model : T100IR
Serial No. : 1120501017
ID. No. : UAE.WAT.056/2563
Condition As-Received: Used Item
Received Date : 13 September 2023
Calibration Date : 14 September 2023
Reference : 2309-0458DSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 £ 25) °C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by
using Formazin standard solution

Calibrated by : Walalak Sirithean

Approved by : Wamkam,

Approved Signatory
() Saithip Meangmai
( L/)/Warakorn Lerngagtrakul
() Ponpan Paipim

Issue Date : 15 September 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 Calibration and Testing Equipment Services.

lﬁﬂm‘l!iﬂ'JUQﬂ

A 0011853

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 N Tt stz
300029 FAX.0-2719-9484 CALIBRATION 0008

TEL. 0-27

Cert.No.: 23MM112

Page.: 10of 3
o . .
Certificate of Calibration

Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serial No. : C009071872
ID No. : UAE.WAO.012/2563
Submitted by : United Analyst and Engineering Consulant Co.,Ltd

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phakhanong,

Bangkok 10260
Location : Balance Room
Received order : 26 April 2023
Calibration Date : 26 April 2023
Ambient Temperature : 15 °C 1o 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by : Man Pattanapongpaiboon
Approved by : 3

Approved Signatory
() Pornthippa Tameyakul
() Malee Butkruea
(/) Suwit Imjai
Issue Date : 2 May 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 writien
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services,
'
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Cert.No.: 23CH1148

Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (SI unit) through:-
- Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 23C1361 13 June 2024
2) Electronic Balance 1124013382 140RC006 23MM18 20 Feb 2024
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result

Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k

0 0.00 0.0067 2.00
20 20.3 0.39 2.00
100 101 0.76 2.00
400 401 1.5 2.05
800 800 2.1 223

Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

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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Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-04590C-1
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024

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

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

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

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

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

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (9) (g) (£mg) (k)
80 80.00005 -0.00005 0.15 2.00
200 199.9999 +0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
80 0.000007
200 0.00000
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Equipment : Electronic Balance Cert.No.: 23MM112 TEL.0-2717-3000-29  FAX.0-2719-0484 cALiBRATION 008
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-04590C-1
Result of calibration 2 2 Cert.No.: 23MM113
2. Effect of off center loading Page.: 10f3
g L . .
A mass of 100 g was placed to various position on the pan. < < Cert]ficate Of Callbrat]on
The weighing machine reading error obtained is given in the table Front
Maximum difference between % 4
i Equipment : Electronic Balance
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g9) (g9) (g9) (g9) (g) (9) Manufacturer : Mettler Toledo
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value Model : XSR205
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor Serial No. : C210685394
(9) (9) (9) (2mg) (k)
Unload 0.00000 0.00000 0.014 213 ID No. : UAE.WAO.010/2565
0.05 0.05001 -0.00001 0.015 2.09
0.1 0.10001 -0.00001 0.015 2.09 Submitted by : United Analyst and Engineering Consulant Co.,Ltd.
il 1.00001 -0.00001 0.018 2.04 3 Soi Udomsuk 41, Sukhumvit Road,
5 5.00003 -0.00003 0.026 2.00 Bangchak, Phakhanong,
20 20.00006 -0.00006 0.045 2.00 Bangkok 10260
50 50.00006 -0.00006 0.080 2.00
80 80.00004 -0.00004 0.15 2.00 Location : Balance Room
100 100.0000 0.0000 0.16 2.00
150 150.0000 0.0000 0.29 2.00 Received order : 26 April 2023
200 200.0000 0.0000 0.29 2.00 Calibration Date : 26 April 2023
Ambient Temperature : 15 °C 10 40 °C
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Relative Humidity : 30 % to 90 %
factor k , providing a level of confidence of approximately 95 %. : ‘
Calibrated by : Man Pattanapongpaiboon
-000-
Approved by : A
Approved Signatory
() Pornthippa Tameyakul
() Malee Butkruea
(/) Suwit Imjai
Issue Date : 2 May 2023
The Uncertainties are for a probability of approxi 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 Ca
Lﬂnﬁﬂ‘lumﬂmg‘
Equipment : Electronic Balance Cert.No.: 23MM113 Equipment : Electronic Balance Cert.No.: 23MM113
Condition As-Received :  Used Item Page: 2 of 3 Condition As-Received :  Used Item Page: 3 of 3
Reference : 2304-04590C-2 Reference : 2304-04590C-2 S
Procedure used :- Result of calibration ogBe '0\
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct 2. Effect of off center loading e/
measurement method against standard weight. A mass of 100 g was placed to various position on the pan. 2 < ’o, [6)[0]
Condition of this result of calibration The weighing machine reading error obtained is given in the table Front Front Eront
1. Reference standard instruments:- Maximum difference between
Instruments Model Serial No. 1D No. Test report No. Due date Position1  Position2  Position3  Position 4 Position 5 off-center and central loading
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024 (g9) (g) (g) (g) (g) (g)
2. This certificate is valid only to the item calibrated on date and place of calibration. -0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001

3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.

3. Departure from nominal value

il APt s S e Balance Measurement Coverage
. This certification is traceable to the International System of Unit. Applied Weight z - =
LT pplied Weig| Reading Correction Uncertainty Factor
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration (9) (g) (9) (tmg) (k)
Range capacity : 0 g to 81 g Resolution 0.00001 9 Unload 0.00000 0.00000 0.014 2.1
81 g to 220 g Resolution 0.0001 g 0.05 0.04999 +0.00001 0.015 2.09
Before Adjustment : 0.1 0.09999 +0.00001 0.015 2.07
Balance Measurement  Goverage 1 1.00000 0.00000 0018 204
Applied Weight Reading Correction Uncertainty ~ Factor 5 500000 0.00000 0026 200
(9) (9) (9) (tmg) (k) 20 20.00002 -0.00002 0.045 2.00
80 79.99992 +0.00008 0.15 2.00 50 50.00002 £0.00002 0.080 2.00
200 199.9995 +0.0005 029 2.00 80 80.00002 -0.00002 015 200
After Adjustment : . S A . 100 100.0000 0.0000 0.17 2.00
1. Determination of the standard deviation of weighing machine (n=10) 150 150.0000 0.0000 0.29 2.00
Applied Weight Standard Deviation 200 199'9999 +d 0001 0.29 2.00
(g) of Reading (g) ] ; : :
230% 0000%0000047 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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Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AA240FS, Serial No. MY13160001
2. Working standard solution “Inorganic Ventures”
Multi Analyte Custom Grade Solution, Lot No. S2-MEB708640
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuka1, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/L at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 meg/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 mg/L at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 mg/l at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 mg/L
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 mg/L at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 mg/L at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 mg/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, “PanReac AppliChem”
Cadmium Lot No. 1152457, Chromium Lot No. 1793249, Copper Batch No. T117098A, Iron Batch No. T126087A,
Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch No. T270178A, Zinc Batch No. T820140A
AMBIENT CONDITIONS : Temperature 22 °C Relative humidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated agalnst Reference
Material traceable to National Institute of Standards and Technology ( NIST ) by
Laboratory. The results are attached herewith.

avew
s ' m
Calibrated by 1 D E’"W_’}'b Approved by...... ‘
( Mr. Danai Srithongkum ) ( <

Sel ] W icer
Acting Director of Analytical emistry Laboratory
Ref. 2015266012600366001
Issued Date : 15 February 2023

2. Bitipat
( Mr. Atipat Ratana )

Request No. 25-66 / 0323 1/5 MTC. ACL. No. 387 / 66
CALIBRATION DATA

1. Noise Level

Element Cd Cr Cu Fe Pb Mn Ni Zn

0.0020 0.0000 0.0008 0.0000 -0.0009 0.0021 -0.0016 | -0.0022
0.0015 0.0006 0.0005 -0.0009 | -0.0014 0.0018 0.0002 -0.0023
0.0014 0.0006 0.0010 -0.0009 0.0015 0.0008 -0.0004 | -0.0015
0.0021 -0.0008 0.0013 | -0.0010 0.0005 0.0005 -0.0008 | -0.0004
0.0020 -0.0012 0.0004 0.0003 -0.0004 0.0001 -0.0024 -0.001
0.0021 -0.0011 0.0011 0.0003 0.0006 0.0009 -0.0002 | -0.0013
0.0017 -0.0009 0.0001 -0.0015 0.0010 0.0007 0.0001 -0.0016
0.0024 -0.0012 0.0004 | -0.0002 0.0008 -0.0005 | -0.0012 | -0.0019
0.0011 -0.0002 0.0015 -0.0004 0.0004 0.0008 -0.0003 | -0.0017
Absorbance 0.0017 0.0000 0.0009 0.0004 0.0001 0.0015 -0.0009 | -0.0024
0.0019 -0.0004 0.0004 0.0000 0.0006 0.0010 -0.0005 | -0.0016
0.0016 -0.0025 0.0003 0.0005 0.0009 -0.0004 | -0.0013 -0.0016
0.0018 -0.0014 0.001 -0.0009 | -0.0006 0.0010 -0.0004 | -0.0017
0.0019 -0.0006 0.0011 -0.0008 0.0011 0.0004 -0.0003 | -0.0005
0.0024 0.0003 0.0005 -0.0012 | -0.0002 0.0012 -0.0006 | -0.0011
0.0023 -0.0012 0.0006 -0.0007 0.0002 0.0014 -0.0012 | -0.0013
0.0020 -0.0014 0.0009 -0.0018 0.0003 0.0012 -0.0012 | -0.0013
0.0010 -0.0015 0.0002 0.0004 0.0017 0.0011 -0.0018 | -0.0013
0.0016 -0.0011 0.0013 0.0003 0.0007 0.0026 -0.0006 | -0.0006
0.0001 -0.0007 0.0009 -0.0003 0.0008 0.0008 0.0000 -0.0001
Average Absorbance 0.002 -0.001 0.001 0.000 0.000 0.001 -0.001 -0.001

Continue 2/5
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2. Precision
Element| Conc. Absorbance Ave. | SD [%RSD|
(mg/0) Abs.

0.02 | 0.0085 | 0.0084 | 0.0090 | 0.0089 | 0.0089 | 0.0090 | 0.0086 | 0.0092 | 0.0090 | 0.0089 | 0.009 | 0.0003 | 2.88
cd 0.30 | 0.09930.1001 | 0.1007 | 0.1004 | 0.1004 | 0.0995 | 0.0997 | 0.0998 | 0.0999 | 0.0996 | 0.100 | 0.0005 | 0.45
0.70 |0.22380.2229 | 0.2244 | 0.2249 | 0.2243 | 0.2233 | 0.2235| 0.2231 | 0.2251 | 0.2240 | 0.224 | 0.0007 | 0.33
0.10 | 0.0088 | 0.0087 | 0.0094 | 0.0086 | 0.0086 | 0.0091 | 0.0099 | 0.0095 | 0.0076 | 0.0085 | 0.009 | 0.0006 | 7.25
Cr 0.30 | 0.02570.0265] 0.0255] 0.0270| 0.0266 | 0.0258 | 0.0261 | 0.0262 | 0.0274 | 0.0262 | 0.026 | 0.0006 | 2.25
0.70 |0.0573]0.0590 0.0580| 0.0576 | 0.0578 | 0.0579 | 0.0593 | 0.0599 | 0.0586 | 0.0594 | 0.058 | 0.0009 | 1.51
0.05 | 0.0083 | 0.0084 | 0.0084 | 0.0075 | 0.0086 | 0.0086 | 0.0081 | 0.0080 | 0.0087 | 0.0092 | 0.008 | 0.0005 | 5.45
Cu 0.30 | 0.0430 0.0444 | 0.0426 | 0.0429 | 0.0435] 0.0432| 0.0428 | 0.0441 | 0.0427 | 0.0436 | 0.043 | 0.0006 | 1.41
0.70 |0.0981|0.0992 0.0990 | 0.0997 | 0.0977 | 0.0986 | 0.0990| 0.0982| 0.0988 | 0.0980 | 0.099 | 0.0006 | 0.63
0.10 ] 0.0109 0.0104 | 0.0087 | 0.0100 | 0.0087 | 0.0094 | 0.0102 0.0092 | 0.0094 | 0.0100 | 0.010| 0.0007 | 7.53
Fe 0.50 | 0.0456] 0.0442] 0.0450 | 0.0444 | 0.0450 | 0.0455 | 0.0455 | 0.0441 | 0.0446 | 0.0444 | 0.045| 0.0006 | 1.27
1.00 [0.09040.0901 | 0.0891] 0.0876 | 0.0873 | 0.0901 | 0.0876 | 0.0886 | 0.0879 | 0.0901 | 0.089| 0.0012| 1.38
0.20 | 0.0093] 0.0099 ] 0.0104] 0.0102| 0.0104 | 0.0109 | 0.0102 | 0.0103 | 0.0115] 0.0117| 0.010| 0.0007 | 6.85
Pb 0.70 |0.0344]0.0336 | 0.0336 | 0.0328| 0.0338 | 0.0346 | 0.0336 | 0.0331 | 0.0343 | 0.0350 | 0.034 | 0.0007 | 2.02
1.50 [0.07090.0718 0.0706| 0.0713] 0.0698 | 0.0718 | 0.0712| 0.0713] 0.0715| 0.0719| 0.071| 0.0006 | 0.90
0.05 ]0.0115] 0.0130] 0.0131] 0.0127| 0.0135 0.0136 | 0.0124 | 0.0133 | 0.0124 | 0.0130| 0.013 | 0.0006 | 4.88
Mn 0.30 |0.0709] 0.0700 0.0714 | 0.0704 | 0.0700 | 0.0705 | 0.0714 | 0.0698 | 0.0694 | 0.0700 | 0.070| 0.0007 | 0.96
0.70 ]0.1619]0.1633] 0.1646] 0.1638| 0.1646 | 0.1614 | 0.1632| 0.1614| 0.1636 | 0.1652| 0.163| 0.0014 | 0.83
0.10 ]0.0113]0.0105]0.0113]0.0114] 0.0110 0.0113{0.0117| 0.0112] 0.0107 0.0117 | 0.011| 0.0004 | 3.45
Ni 0.50 |0.0509]0.0517] 0.0508| 0.0502| 0.0517 | 0.0516 | 0.0516 | 0.0523 | 0.0518 | 0.0503 | 0.051 | 0.0007 | 1.36
1.00 |0.0997]0.1006 | 0.1006 | 0.1006 | 0.0996 | 0.0998 | 0.1007 | 0.1000 0.1013 | 0.0999 | 0.100| 0.0006 | 0.55
0.05 ] 0.0315] 0.0309 | 0.0322] 0.0304 | 0.0329 | 0.0312 | 0.0313 | 0.0319| 0.0308 | 0.0311 | 0.031| 0.0007 | 2.35
Zn 0.30 |0.1705) 0.1728] 0.1688] 0.1693] 0.1711 | 0.1704  0.1704 | 0.1707| 0.1708 | 0.1688 | 0.170| 0.0012| 0.70
0.70 | 0.3559]0.3572| 0.3548 | 0.3560 | 0.3559 | 0.3550 | 0.3579 | 0.3552| 0.3574 | 0.3573 | 0.356 | 0.0011 | 0.31
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3. Trueness

3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/\) (mg/\) (%) (mg/)
0.02002 0.021 0.001 4.90 + 0.005
d 0.30030 0.298 -0.002 0.77 + 0.005
0.70070 0.675 -0.026 3.67 + 0.008

3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/) (mg/) (mg/) (%) (mg/)
0.1001 0.101 0.001 0.90 + 0.009
Cr 0.3003 0.293 -0.007 243 +0.012
0.7007 0.648 -0.053 i1:52 +0.023

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/l) (mg/) (mg/) (%) (mg/l)
0.050 0.046 -0.004 8.00 +0.003
Cu 0.300 0.289 -0.011 3.67 + 0.009
0.700 0.674 -0.026 371 + 0.020
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Request No. 25-66 / 0323 4/5
3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/) (mg/l) (mg/) (%) (mg/)

0.100 0.095 -0.005 5.00 +0.014
Fe 0.500 0.474 -0.026 5.20 +0.016

1.000 0.950 -0.050 5.00 + 0.029

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/) (mg/\) (mg/l) (%) (mg/l)

0.200 0.207 0.007 3.50 +0.014

Pb 0.700 0.673 -0.027 3.86 + 0.030

1.500 1.417 -0.083 553 + 0.061

3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/1) (mg/\) (mg/) (%) (mg/)

0.04995 0.046 -0.004 791 + 0.005

Mn 0.29970 0.294 -0.0057 1.90 + 0.007
0.69930 0.694 -0.0053 0.76 +0.014

Continue 5/5
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
Element | Standard Value of RM| Reading

MTC. ACL. No. 387 / 66

Error of Measurement | Error of Measurement | Uncertainty

(mg/) (mg/0) (mg/) (%) (mg/l)
0.1001 0.103 0.003 2.90 +0.013
Ni 0.5005 0.501 0.001 0.10 +0.018
1.0010 0.987 -0.014 1.40 +0.032

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM| Reading

Error of Measurement | Error of Measurement | Uncertainty

(mg/) (mg/) (mg/1) (%) (mg/V)
0.050 0.046 -0.004 8.00 - +0.013
Zn 0.300 0.311 0.011 3.67 +0.013
0.700 0.665 -0.035 5.00 +0.019

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Calibrated by IM gw

(Mr. Danai Srithongkum)
Atipat

(Mr. Atipat Ratana)

2, icer

Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-008 Page 1of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration : Laboratory 213

Equipment:  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Model : U-2900
Serial No.: 21E22-009
ID No. : UAE.WAT.051/2564
Received Date : 6 January 2023
Calibration Date : 6 January 2023
Issue Date : 10 January 2023
Condition Instrument : ~ Used

Calibrated by : Approved by :

A

(Mr.Tanawut Rittidach )

Y5

(Ms. Chonthicha Sangngern )

Technical Manager Quality Manager

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

‘The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.
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REPORT OF CALIBRATION

Certificate No.:  SP23-008 Page 2 of 5
Environment Condition : Ambient Temperature 25 + 5 e
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

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

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

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : Photometric ~ 0.001 Abs.

Wavelength 0.1 nm.
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Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5787 0.574 0.0047 0.0031 2.00
20 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.182 0.0080 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
“o 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2114 0.0089 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
405 0.9634 0.960 0.0034 0.0029 2.00
1.9763 1.969 0.0073 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
e 0.5191 0.516 0.0031 0.0031 2.00
1.0003 0.997 0.0033 0.0033 2.00
1.9987 1.991 0.0077 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
<00 0.5523 0.550 0.0023 0.0030 2.00
1.0809 1.078 0.0029 0.0030 2.00
2.0391 2.032 0.0071 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.558 0.0021 0.0031 2.00
633 1.0512 1.049 0.0022 0.0030 2.00
1.9294 1.922 0.0074 'WM"
L had
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‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.72 241.0 0.72 0.18 2.00
279.45 278.8 0.65 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 3335 0.56 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.0 0.59 0.18 2.00
445.94 4458 0.14 0.18 2.00
453.66 453.0 0.66 0.18 2.00
460.02 459.5 0.52 0.18 2.00
536.59 536.5 0.09 0.18 2.00
637.98 638.0 -0.02 0.18 2.00
431.38 430.6 0.78 0.18 2.00
472.50 472.0 0.50 0.18 2.00
513.47 513.0 0.47 0.18 2.00
528.88 528.5 0.38 0.18 2.00
573.17 573.7 -0.53 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 684.0 0.40 0.18 2.00
740.72 740.5 0.22 0.20 2.00
748.55 748.5 0.05 0.18 2.00
807.03 807.0 0.03 0.18 2.00
879.28 879.5 -0.22 0.18 2.00

Remark : - UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k ,
which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited
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Certificate No. : SP23-008 Page 4 of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
935 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.744 0.0038 0.0057 2.00
. 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.863 0.0056 0.0059 2.00
a1 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.290 0.0012 0.0051 2.00
. 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
v
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