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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
No. Calibration | Calibration
Stack
1 [Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-08072 17 Aug 23 16 Aug 24
USA. 0807047
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660354 20 Jun 23 19 Jun 24
Oxide of Nitrogen as Nitrogen Dioxide 60899615




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 25
Calibrator Particulate Matter < 10 um (PM,,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 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 23P1859 2 Jun 23 1 Jun 24
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5Jun 24
Particulate Matter < 10 pym (PM,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24
CM19050149
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24
CM19050150
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 21112023 21 Nov 23 20 Nov 24
CM22177051
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24
2015PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24
1201778115
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24
1182920012
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24
1182920015
12 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EOANI99E15A01D3 | 21 Jun 21 21 Jun 24
2015PSIG
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24
1200636467
14 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24
1200906880




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of
No. Calibration | Calibration
Ambient
15 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 18122023 18 Dec 23 17 Dec 24
1201497732
16 [Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24
2015PSIG
17 |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.
18 |Sound Level Meter LAeq 20 trsr Laoor Lamaxe STAULEBITUNIU Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003661 22 Mar 23 21 Mar 24
0007304
19 |Sound Level Meter LAeq 20 trsr Lac0or Lamaxe STAULEETUNIU Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003663 22 Mar 23 21 Mar 24
0007305
20 |Sound Level Meter LAeq 20 trsr Laoor Lamaxe ZAULEBNTUNIU Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003664 22 Mar 23 21 Mar 24

0007306




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH1226 27 Sep 23 26 Sep 24
HA1G0019 (Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of
No. Calibration | Calibration
Workplace
1 |Thermal Environment Monitor  |Heat Meter 3M QuesTemp 32 Innovative Instrument 23-TPM-483 17 Oct 23 16 Oct 24
TPS030006 Co.,Ltd.
2 |Thermal Environment Monitor  |Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 23-TPM-502 2 Nov 23 1 Nov 24
TPT030008 Co.,Ltd.
3 |Thermal Environment Monitor  |Heat Meter 3M QuesTemp 34 Innovative Instrument 23-TPM-192 3 Apr 23 2 Apr 24
TEH020027 Co. Ltd.
4 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 23-AFM-221 Rev.1 25 Oct 23 24 Oct 24
41461922007 Co., Ltd.
5 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 23P1858 2Jun 23 1Jun 24
Respirable Dust (Thailand-Japan)
6 |Digital Thermo - Hygrometer Total Dust Digicon TH-02 Technology Promotion Association 23H1101 24 May 23 23 May 24
Respirable Dust 395034175 (Thailand-Japan)
7 |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.
8 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-110 27 Jun 23 26 Jun 24
(Acoustic Calibrator) 73246 Co.,Ltd.
9 |Sound Level Meter Leq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24100 29 Jan 24 28 Jan 25
00558212
10 |Sound Level Meter Lreq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24062 18 Jan 24 17 Jan 25
01000182
11 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24061 18 Jan 24 17 Jan 25
00709670
12 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24049 18 Jan 24 17 Jan 25
00408979
13 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23117 11 Apr 23 10 Apr 24
01010777
14 |Sound Level Meter Laeq s hrss Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24059 18 Jan 24 17 Jan 25
00709651




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of
No. Calibration | Calibration
Workplace
15 |Sound Level Meter Laeq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24057 18 Jan 24 17 Jan 25
00558036
16 |Sound Level Meter Laeq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24054 18 Jan 24 17 Jan 25
00409109
17 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 24-NDM-018 25 Jan 24 24 Jan 25
106069 Co. Ltd.
18 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-017 25 Jan 24 24 Jan 25
91923 Co.,Ltd.
19 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-015 25 Jan 24 24 Jan 25
91924 Co. Ltd.
20 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-014 24 Jan 24 23 Jan 25
91928 Co.,Ltd.
21 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-062 23 Mar 23 22 Mar 24
106063 Co.,Ltd.




Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885

E-mail: sales(@envi-ees.com

Certificate No. : E23-08072

Page : 1 of6
CERTIFICATE OF CALIBRATION
Customer :  United Analyst and Engineering Consultant Co., Ltd.
Add 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
= Bangkok 10260
Description of Equipment  :  Console meter
Manufacturer :  Apex Instrument
Model Number 1 XC-572-V
Serial Number ¢ 0807047

ID./Control No. 5 e

Environment Conditions : Temperature (25+2)°C
Humidity (50+15)% RH

Cal. Date . 17/08/2023

Issue Date : 17/08/2023

Calibration Method or Calibration Procedure Used

LIS EPA Method (United State Environmental Protection Agency)
This certificate is traceable (o national standard, which realize the units of measurément according to the Intemational System of Units {15).
Result of Calibration

This certificate may not be reproduced other than in full except with prior Written spproval of the Technical Manager, Envi Equipment
Service Company Limited.

These reported uncertainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by - Mr. Sanya Sangnil Approved by

Technical Manger

nasluaIual
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Certificate No. : E23-08072
Page :2o0f6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

5-POINT METRIC UNIT

Calibration Conditions

ﬁz':;; Model | xcsmv | |Date |Time | 17082023 | *05° | | staTemp | 293 K
g:“msg"_:s"i“' 0807047 g:}:‘::ﬁ‘::';m SER23-08029 Std Press | 760 | mm Hg
:fn':’b::“""' SK25EX ]E:;’s‘:::““ 75674 | mmHg | | Ki 0.386
oM Serial | 00003580 g 0.999 Console Leak Check | PASS
Calibration Data
Run Time Metering Console Calibration Meter
32;; Volume | Volume 2:::: g::::: Volume Yolume 2::::: 2::?
Elapsed DH Initial | Final | Initial | Final | Initial Final | Initial | Final
(Q) (Pu) (Vi) (Vi) (tmi) (tmf) (Vwi) (Vwi) (ti) (tws)
min mm H,0O m? m’ C o m’ m? “ . &
12.58 13.0 | 791.0910 | 791.2310 | 29 29 | 162.88294 | 163.01908 | 28 28
12.67 13.0 | 7912310 | 7913700 | 29 29 | 163.01908 | 163.15584 | 28 28
8.62 26.0 | 7913820 | 791.5220 | 28 28 | 163.16666 | 163.30406 | 28 28
8.63 26.0 | 791.5220 | 791.6620 | 28 28 | 163.30406 | 163.44110 | 28 28
14.05 40.0 | 791.6690 | 791.9490 | 28 28 | 163.44794 | 16372240 | 27 27
14.03 400 | 791.9490 | 7922200 | 28 28 | 163.72240 | 16399618 | 27 27
10.30 70.0 | 792.2430 | 7925230 | 29 20 | 164.00884 | 164.28298 | 26 26
10.27 70.0 | 7925230 | 792.8030 | 29 20 | 164.28298 | 164.55634 | 26 26
9.03 90.0 | 792.8150 | 793.0050 | 29 20 | 164.56056 | 164.83294 | 26 26
9.02 90.0 | 793.0950 | 7933750 | 29 29 | 164.83294 | 165.10484 | 26 26

nasluaIual
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EES

Certificate No. : E23-08072
Page :3of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No0.547425
5-POINT METRIC UNIT

Meter Console Information ; Calibration Conditions Factors/Conversions
Console Model " 09:35

isatbio: XC-572-¥ Date Time 17/08/2023 AM Std Temp 293 K
Console Serial Calibration

e 0807047 Bulireace No: SER23-08029 Std Press mm Hg
BGMMGTE | oo | || Sl 75674 | mmHe | | Ki 0.386
Number Pressure

DGM Serial Calibration

Rumber 00003580 Mt Caintiks 0.999 Console Leak Check PASS

Calibration Data

Results
Standardized Data Dry Gas Meter

Calibration Factor Flowrate

Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m’ws/min Variation
(Vi) | (Quissar) | (VWisy) | (QWistay) (Y) (AY) (Qunfssdycom) (AHg) (AHa)
m’ m’/min m’ m*/min m*/min mm H:0

0.136 0.011 0.132 0.010 0.970 -0.001 0.010 51.902 3.446
0.136 0.011 0.132 0.010 0.975 (LO03 0.010 52116 3.660
0.136 0.016 0.133 0.015 0.978 0.007 0.015 47.907 -0.549
0.136 0.016 0.133 0015 0.975 (.004 0.015 48.345 -0.111
0.273 0.019 0.267 0.019 0.975 0.004 0.019 49.080 0.624
0.273 0.019 0.266 0.019 0.973 0.002 0.019 49.207 0.751
0.275 0.027 0.267 0.026 0.971 0.000 0.026 46.382 -2.075
0.275 0.027 0.266 0.026 0.969 -0.002 0.026 46.345 -2.111
0L.276 0.031 0.266 0.029 (.963 -0.008 0.029 46.642 -1.814
0.276 0.031 0.265 0.029 0.962 -0.010 0.029 46.635 -1.821

0.971 | Y Average 48.456 A?c}:fg:e

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable

tolerance of individual values from the average is £0.02.
For AHg, orifice pressure differential that equates to 0.75 cfm (0.0212 m*/min) at standard
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EES

Certificate No. : E23-08072
Page :40of6

Console Model 5 . 09:35

Rne XC-572-V Date Time 17/08/2023 AM Std Temp 293 K
Console Serial | oug7047 | [ Calibration SER23-08029 StdPress | 760 | mm Hg
Number Reference No.

DGM Model | gyospy | | Barometric 75674 |mmHg | | Ki 0.386

Number Pressure

DGMSerisl | gq4g3559 | | Calibeation 0.999 Console Leak Check | PASS
Number Meter Gamma

Calibration Date: 17-8-2023 Calibration Reference No. SER23-08029

Meter Gamma vs Flowrate

1.000 - B - :
.990 | | i i B e — |
|
|
~ 0.980 !
:_ |
m |
E |
g ——Ciamma Y
E 0.970 o-Max Allow Y
§ Min Allow Y
=
0.960 f { i i { 0.963
0.950
0.940 by

0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035

Flowrate Standardized & Corrected (m*/min)

Console Serial: OROT047
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Certificate No. : E23-08072

Page :5o0f6
Meter Console Information . Calibration Conditions
Console Maodel ! 09:35
Namtes XC-572-V Date | Time 17/08/2023 AM Std Temp 293 K
Console Serial Calibration
Number 0807047 Reference No. SER23-08029 Std Press 760 mm Hg
DGM Model Barometric
Number SK25EX =T 756.74 mmHg Ki 0.386
DGM Serial Calibration :
Nntsdar 00003580 Miker Camins 0.999 Console Leak Check PASS
Calibration Date; 17-8-2023 Calibration Reference No: SER23-0R029
Meter Pressure vs Flowrate
(0.040 - —
0.035
. 0.030 0.029
BE
HE O 0.025
82 |
£E
5 002
n 2
23
EE 0015
& 015
30
b
0.010
0.005
0_0[}0 TR PR VO W T (=] : $ ‘ | 3 - |
0.000 20,000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: 0807047 Console Model: XC-572-V

’nm*"’ ,
wnansluaual
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Certificate No. : E23-08072
Page :60f6

THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Information Calibration Conditions

Console Model Number XC-572-V Date Time 17/08/2023 | 02:45 PM
Console Serial Number 0807047 Calibration Reference No. SER23-08029
DGM Model Number SK25EX Reference Thermometer DIGICON
DGM Serial Number 00003580 Serial Number 183169105

Meter Box Model Number JENCO 765 KF

Meter Box Serial Number JC 19777

Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading ( °C)
test point -18.0 | 250 | 38.0 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 [ 1038.0
Stack -17.0 | 24.0 | 37.0 | 95.0 | 149.0 | 259.0 | 372.0 | 483.0 | 595.0 | 817.0 | 1040.0
Aux -17.0 | 240 | 37.0 | 950 | 149.0
Probe -17.0 | 240 | 37.0 | 95.0 | 149.0
Filter -17.0 | 240 | 37.0 | 95.0 | 149.0
Exit -17.0 | 240 | 37.0

Tolerance Range

Stack + 1.50%  Absolute Meter + 3.0°
Probe + 3.0°C Exit + 20°C
Filter + 3.0°C

wNaNs luAIUAN



Calibration Certificate

Certificate No: G 660354
Date of issue : 20-Jun-23

Instrument description @ Flue gas Analyzer

Instrument model : Testo 350 New

Instrument serial no. : 60899615

1D no. or control no. ' UAE.EFM. 006/2560

Manufacturer 5 Testo SE & Co. KGaA

Probe description

Probe model

Probe serial .

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

Customer address - B1 Soi Udomsuk 41, Sukhumvit Rd., Bangchak, Phrakhanong, Bangkok 10260

Total pages of certificate : 3 Pages

Receiving no. . L-231754

Receiving date. 3 20-Jun-23

Parameter of calibration : Gas Calibration{Oxygen 2.498,10.04,21.02 %vaol, Carbon Monoxide 80.14,309.9,1003 ppm,
Nitrogen Dioxide 30.34,80.96,202.2 ppm, Nitric Oxide 30.01,151,5,320.6 ppm,
Sulphur Dioxide 50.04,100.8,601.1 ppm)

Condition of UUC. 3 Used

Ambient condition . All of the Measurment ware caried out the stabilized labotary

Temperature 25
Humidity : 55 + 15 %RH
Calibration place 17/121 50i Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok
: 10210
Calibration procedure no.: This instrument was calibrated by comparison with Standard gas mixture according

to calibration work instration no. WI-CL-28-C

o e R e i o Pl e e S e e T oLy YO LY e pa s paen
artificate expanaed uncertainty of measurament (s stated as the standard uncertainty of measurent
M dtintiad B e S i o i o il A srnrnvimataty Q6L
Multipied Dy co soonds fo a coverage probabiity of aooroximately 95%.

THis ce

This Calibralion Certificate may not be reporduced atfier than in full except with the permission of the issuing laboratory.

oy T =] - ~ A P "o e - ” d - / r T i ¥ g af 4 ' . fi Py 2 o b o+ Iy " e
ation certificates without signature and seal not vali and The restilts relate only to the ftems tested/calibrated,

T i - 3 iy . 2 - NS " . ay f o [y gl n - - ! g =5 o= s -l s - o y;
This cafitvation Teate doctments are tracebility to national standards, wiiich FE2 megasurament acct ‘.".'.-"-'."-‘_:J' o the

Fr Ty
FiFli='y

Date of calibration : 20-Jun-23

Calibration Technician Technical Manager

FM-CL-09-C Rev.8 Page 10of 3 Issued Date 26/02/16

Entech |

n Co.lLtd.

_lenanslumun
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Standard References (Table 1)

Calibration Certificate

NEC-TER-TIS 170233
CALIBRATION D57

Certificate No.: G 660354

Standard Certificate No. Vendor Due date
" Oxygen (02 ) 2.498 % Vol 4219/21 Linde 30-5ep-25
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde 22-Jun-23
Carban monoxide ( CO ) 1003 ppm 45513 Linde 09-Aug-24
Nitrogen Dioxide ( NO2 ) 30,34 ppm 2703/22 Mimt 22-Aug-24
Nitrogen Dioxide ( NOZ ) 80.96 ppm 3240/21 Linde 26-Jun-24
Nitragen Dioxide ( NOZ ) 202.2 ppm 3239/21 Linde 20-Jul-23
Nitric Oxide ( NO ) 30.01 ppm CG-0014-23 Nimt 19-Feb-25
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-Jan-25
Nitric Oxide ( NO ) 320.6 ppm 2944/21 Linde 02-Jul-23
Sulphur Dioxide { SO2 ) 50.04 ppm 3205/21 Linde 25-Jul-23
Sulphur Dioxide ( SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Sulphur Dioxide { SO2 ) 601.1 ppm 3204/21 Linde 20-Jul-23
Measured room conditions
Temperature 22.7 °C  Humidity :67.8 %%RH Pressure 1005.1 mbar
Calibration conditions
Gas Temperature : 23 °C Fowrate : 1,200 mil/min Gas pressure 1020.2 mbar
Calibration Results (before adjustment} (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
02 (%Vol) 2.498 2.56 0.062 0.15
02 (%Vol) 10.04 10.11 0.07 0.20
02 (%Val) 21.02 21.10 0.08 0.30
CO (ppm) 80.14 78 -2.14 3.0
CO (ppm} 309.9 297 -12.9 6.0
CO (ppm) 1003 965 -38 12
NO2 (ppm) 30.34 27.9 -2.44 8.0
NOZ (ppm) 80.96 81.3 0.34 8.0
NOZ (ppm) 2022 205.3 3.1 12
NO (ppm) 30.01 27 -3.01 8.0
NO (ppm) 151.5 143 -8.5 8.0
NO (ppm) 320.6 294 -26.6 12
502 (ppm) 50.04 53 2.96 6.0
502 {ppm) 100.8 111 10.2 6.0
502 (ppm) 601.1 665 63.9 13
FM-CL-09-C Rev.8 Page 2 of 3 Issyed Date 26/02/16

Entech Industrial Salution Ca.td.

wnanslumuay

17/121 Sol Neamwonegwan 47 Yaek 48, Toongsonghong, Laksl, Barngkok 10210 THAILAND Tel 0-2779-8888 Gulibration-ﬁorrmch,oaﬂ'u

Tax 1D 0105536025591

wiww antech.co.th
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Calibration Results (after adjustment) (Table 3)

Calibration Certificate

Certificate No.: G 660354

NSC-TISI-TH {708S
CALIBFATION 0137

Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (£)
02 (%Vol) 2.498 2.56 0.062 0.15
02 (%Vol) 10.04 10,11 0.07 0.20
02 (%Vol) 21.02 21.10 0.08 0.30
CO (ppm} 80.14 81 0.86 3.0
CO (ppm) 309.9 309 -0.9 6.0
CO (ppm) 1003 1001 -2 12
NO2 (ppm) 30.34 279 -2.44 8.0
NOZ (ppm) 80.96 81.3 0.34 8.0
NO2 (ppm) 202.2 205.3 3.1 12
NO (ppm) 30.01 32 1.99 8.0
NO (ppm) 151.5 155 3.5 8.0
NO (ppm) 320.6 318 26 12
502 (ppm) 50.04 50 -0.04 6.0
502 (ppm) 100.8 100 -0.8 6.0
502 (ppm) 601.1 598 3.1 13

Remark : 1 cmol/mol = 1 %vol, , 1 gmol/mal = 1 ppm.
End of Report
FM-CL-09-C Rev.8 Page3of3 Issued Date 26/02/16
1
Entech Industrial Solution Cod t N3 lumMuAY

17/121 Sol Neamwongwan 47 Yaek 48, Toonegsonghong, Laksl, Banegkok 10210 THAILAND Tel, 0-2779-8883 Ca‘llhraTlr}n-ﬁ'—em.ac:l'l,ca,th

Tax D 0105536035591

wwww.antech.coth
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NSC-TISI-TIS 17025
CALIBRATION 0367
1gko measurement laboratory
sration yices department
t 0T
Certificate No : COF-D02-66 Page 1 of 2 Pages
MEASUREMENT ITEM Top Load Orifice Calibration procedure:
MANUFACTURER + Andersen Instruments The Orifice gas flow device was callbrated ogains!
MODEL/TYPE - (3254 t L lecement Meter (Roots
SERIAL NUMBER 1901 IMC/W2-dp. The WI-GL-004
iD NUMBER ‘ LEAE.ANV.DEI,"154? was used os o collbrotion |__||.n|.|'r-_"u.w
CONDITION AS-RECEIVED Used item s
) Traceability:
CUSTOMER : United Analyst and Engineering Cansultant Co., Ltd Th tificat i troceabil
IS CErtificate prov I Qe aonts
81 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, measurement to recognized the national
Bangkok 10260 standards, and to re 1 of the International
systerm.of units (5i)

RECEIVED DATE 107 Jul 2023 Metrology Institute o
MEASUREMENT DATE : 14 jul 2023 number; G2211901
ISSUE DATE 18 Jul 2023

Uncertainty of Measurement:
The reported uncertainty of measurement Is based

Ntiplied by o

ich for a normal

r stondard uncertaimiy m

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

1ge foctor k=2,

of e . —_— . 5 .
. distribut Carres a5 Lo a coverage probability
2ra 123,013, Cc ;
Lem:l;r :L”E dit E.B—E " 3?0 %RH of approximately 95%. The standard uncertainty
Relative Rnumioit = b= 8 B 8 8- ’ " 3 L g
A h p ¥ 1010+ 10 hp hias been determined in occordance with the GUM
tmospheric Pressure 11010 +£1 a

Evaluation of measurement

s5ion af uncerfainty ir

data - G = to the exp

measurement’
CALIBRATION CONDITION:
Preconditioning 24 hours at ambient conditions
Measurement Conditior : The average values during measurement are 23,9 "C and 54.5%RH

NOTED: The certificate is volid only ta the item calibrated on date and ploce of calibration.

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

|
| k J W
|
Calibrated by: R ;.-.l“
L N W
ITRAMATTL A SN IS e

Mr. Sorawit Tt
1 Miss Jittrapc

ertsomphal —

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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Continuation of Certificate of Callbration Number COF-002-66

! T
i
Table 1 | @ Stan
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Atmospheric Pressure:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Certificate of Calibration

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 No. : 23P1401
Page: 1of 2

U-Tube Manometer

Dwyer

1221-36-WIM

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

UAE.EFM.022/2560

Used ltem
26 April 2023

09 May 2023

2304-0703WSC

(2322 ) °C
(50 2 15 ) %
1010 mbar

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

281 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkek 10260

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according 1o in-house calibration procedure CP-P04, using " DKD-R 6-1 | Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards Instuments :

Instrument

1) Pressure Calibrator

Due Date
24 Aug 2023

Certificate No.
MP-0137-22

Serial No.
1189

Model
PC106P

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

3.Scale and conversion factor is 1 kPa = 4.0146283 inH20

4.This instrument was used clean air and oil as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric prassure.

6.This instrument was installed in vertical crientation and top of the pressure port was used as the referance level

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

B.This Certification Is traceable fo the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suwit

Aussarres

11 May 2023

Approved Signa

[ ]Sura Suwannasri

L/]fﬂ\ttapol Panurach

nasluemuay
B 0314241
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Cert.No.: 23P1401

Page: 2 of 2
Result of calibration:- Without adjustment Range : 0 inH;O to 36 inH,0
Function:- Pressure Measurement 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 -0.98 1.98 -0.02
4.00 2.00 -1.98 3.98 -0.02
6.00 3.00 -2.98 5.98 -0.02
8.00 4.00 -3.98 7.98 -0.02
10.00 5.00 -4.98 9.98 -0.02
12.00 8.00 -6.00 12.00 0.00
14.00 7.00 -7.00 14.00 0.00
16.00 8.00 -8.00 16.00 0.00
18.00 5.00 -9.00 18.00 0.00
20.00 10.00 -10.00 20.00 0.00
22.00 11.00 -11.00 22.00 0.00
24.00 12.02 -12.00 24.02 0.02
26.00 13.02 -13.00 26.02 0.02
28.00 14.02 -14.00 28.02 0.02
30.00 15.04 -15.00 30.04 0.04
32.00 16.04 -16.00 32.04 0.04
34.00 17.02 -17.00 34.02 0.02
35.80 18.00 -17.96 35.96 0.16

The uncertainty of measurement was £ 0.11 inH:0
*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 %.

-00o-

a 1160340
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Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

N
) — e
" ks S e
FECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i -b_-_:},
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2 ___
53404 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 f»,f;’fzh\‘:}?
TEl :

0-2717-3000-24 FAX, 0-2719-9484 NSC-TISKTIS 17028
CALIBRATION DODE

Certificate of Calibration Gortificate No. : 23P1859

Aneroid Barometer

Barigo

UAE.ANV.123/2550
Used [tem

26 May 2023

02 June 2023
2305-0919WSC

- 38 i YR
(60 = 16 ) %

1007 mbar

Page: 10of 2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Callbration and Testing Services.

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

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according lo in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Prassure
Gauges, Editlon 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument

1) Standard Baromeler

Model Serial No. Certificate No. Due Date

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 prassure media.

6.The certificate is valid only to the item callbrated 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
Issue Date : 08 June 2023

Approved Signatory :

| Attapol Panurach

nanslueuA
B 0316359
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Cert.No.: 23P1859
Page: 2 of 2

Result of calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (hPa) 958.80 | 969.94 | 981.10 | 99192 | 1003.33 | 1013.39 | 1024.48 | 1035.27
UUC* Indication (hPa) 960.0 870.0 S980.0 950.0 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 1.20 0.06 -1.10 -1.92 3.33 -3.38 -4.48 -5.27

Decreasing Pressure

Applied Pressure (hPa) 1035.27 | 1023.97 | 1013.46 | 1003.54 | 992.07 | 981.34 | 970.00 | 959.03
UUIC*® Indication (hPa) 1020.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 | S80.0 | 970.0 | 960.0
Error (hPa) -5.27 -3.97 -3.46 -3.54 -2.07 -1.34 0.00 0.97

The uncertainty of measurement was £ 0.30 hPa
* UUC = Unit Under Calibration

The reported uncerainty of measuremen! was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %

-olo-
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TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3
CORPORATE SERYICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES NOG=MBA
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7y 1

SO ey,
o Fe

“Bufy ™
NSC-TISI-TISTTO2S
CALIBRATION 0008

Certificate No. : 23H1200

Page: 1of 2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
excepl with the prior written approval of the head of
Model : # Corporate Services 3. Equipment Calibration and Testing Services.
Serial No.:
1D No.: UAE ANV.130/2550

Condition As-Received: Used llem
Received Date: 26 May 2023

Calibration Date: 30 May 2023
fo 06 June 2023

Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co, Ltd,

Ambient Temperature: ( 25 + 3 ) °C

Relative Humidity: (50 +20)%

Bangchak, Phrakhanong,

81 Soi Udomsuk 41, Sukhumvit Road,

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
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this resuit of calibration

1.Referance standards instruments :

Instrument Maodel Serial No.
1) Hygro-M2 Dew Paint Monitor 5112 2360195
2) Handheld Thermometer With Sensor 16523 3240076

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

Certificate No. Due Date
20703 02 Aug 2023
231305 15 Mar 2024

-Technalogy Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration D008

Calibrated by : Somchal Dumwor Approved Signatory :

Issue Date : 07 June 2023 [J | Chakrit Wae

[ ] Pornthippa Tameyakul

[ ] Viporn Tantiyawutti

nanslueun
g 0316274
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Cert. No.: 23H1200
Page.: 2 of 2

Result of Calibration:- Before Adjustment
Function: Humidity Measurement
Reference Standard uucr Uncertainty
Temperature Humidity Reading Error of Measurement
{°C) (%R.H.) (%R.H.) (%R.H.) (+%R.H.)
25.0 40.1 48 7.9 1.6
25.0 60.0 63 3.0 1.7
25.0 80.0 76 -4.0 1.9
Result of Calibration:- After Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(*C) (9%R.H.) (%R.H.) (%eR.H.) (x%R.H.)
25.0 40.1 44 3.9 1.6
25.0 60.0 60 0.0 1.7
25.0 80.0 75 -5.0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uucr Uncertainty
Temperature Reading Error of Measurement
(c) (c) (C) (+°C)
19.987 20.0 0.013 0.72
30.016 30.0 -0.016 0.72
39.944 39.5 -0.444 0.72

UUC"* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied

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

-00o-

onaTTheRyA
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(VAN United Analyst and Engineering Consultant Co., Ltd.
EYAE

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : CM19050149

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHs) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyz(:ll-,:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |
450

400
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250
200
150
100
50
0

w
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N
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e
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®

Analyzer Display(ppb)

D
P\

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

—<— Analyzer Display ‘
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(VAN United Analyst and Engineering Consultant Co., Ltd.
EYAE

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : CM19050150

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHs) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyz(:ll-,:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.38

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |
450

400
350
300
250 ”
150 V
100

50
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D\
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Analyzer Display(ppb)
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)
~

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

—<— Analyzer Display ‘
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INAE

AUTED ARl YET AND EMGRNEZ NG

N

SULTANT COMPANT LIMTED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: vae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Nov 21,2023

Equipment :

Manufacturer :

Gas Analyzer (NO2)

Model :

Thermo Scientific

Serial Number :

42i

CM22177051

Standard Gas Concentration

Sulphur Dioxide (SO2)

Nitric Oxide (NO)

Methane (CHs)

Carbon Monoxide (CO)

Cylinder No. :

Expiration Date :

Dilutor Detail

44.68 PPM Manufacturer :
45.94 PPM Model :

- PPM Serial Number :
984.8

EB0143262

Jun 21,2024

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(:ll-,:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
450
—_ 400 460-0
£2
2 35
F 300 300:8
& 250
a 5000
a—, 200 [Aviviey
5 150
g ’l"nr\;
< 100 TOU.T
50
0 +06:9
50 100 150 200 250 300 350 400 450

Reference value (ppb)

—<— Analyzer Display ‘

Page 1 of 1
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S,

-y Airgas Specinlty Cases
' Alrpag JSA, LLC
.3 630 United Drive
an A'r Liquidte company El:;;mn:'ll;jlﬁc 2778y

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numher; EO4NI9SE15A01D3 Reference Numbar;,  122-402135167-1
Cylinder Number: EBD143262 Cylinder Volume: 1444 CF
Laboratory: 124 - Burham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGWVP Number; B2z2021 Valve Outlet: 660

Gas Cade: CONONOX, 502 BALN Certification Date: Jun 21, 2021

Expiration Date: Jun 21, 2024
— o

Certifization peromied in ascocdanse with "ERA Traseability Pretecs! for Assay ard Cenlification of Gaseous Calibrafon Standards (May 2012)° dacumant EFA
HOOR-12/531, vsing the 2ssay procedures listed. Analytical Metnadelogy does nol require coreciion far analylical interfarence, This sylinder has a 1ol anatylical
wncerainty as siated balow with a canfidercs Jevel of 85%. There ara no signikicant impuriies which affect tha use of this calibmlon mixire. Al cons enlratians arg ona
meleimole basis unless clhereise noted,

Lo Mot Uise This Cylinder below 100 psig. ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocod Total Relative Assay
Cancentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 FPM G1 +-1.4% MIST Traceable Q51412021 DR 12021
MITRIC DXIDE 45.00 PPM 45.94 PP G1 +f- 1.4% NIST Traceatle a8f14/2021, QBL2112021
SULFUR DIOXIDE 45,00 PPM 44.68 FPM G1 +f- 1.0% NIST Traceable 061472021, DE/21/2021
CARBON MOMOXIDE 1000 PPM g984.8 PPM G +f- 0.7% NIST Traceable 06/14/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Cancentration Uncertainty Expiration Date
MNTRM 20061120 CCTOEDES 49.82 PP NITRIC OXIDEMITROGEN +H-1.0% Fab 02, 2025
PRM 12385 D685025 9.91 PPM NITROGEN BIOXIDEAIR #-2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DIOXIDE/NITROSGEN w21 Feb 18, 2023
NTRM 6011043 CCA73277 49.02 PPM SULFUR DIOXIDE/NITROGEN +H-0.68% Jun 17, 2022
NTRM 14060118 0434277 $90.8 PPM CARBOM MONCXIDEMNITROGEN +-0.6% Nov 15, 2025
The RM, PRM or RGM noted above |s only In refsrence o e GMIS used in the agsay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipeint Galibration
Nicelst 5700 AHROS01233 CO FTIR Jun 03, 2024
Micotat 5700 AHR0B01333 NO FTIR Jun 03, 2021
Micolat G700 AHRQ301333 NO2 FTIR Jun 03, 2021
Micolet 5700 AMRAA0 333 502 FTIR, Jun 03, 2021
W .

Triad Oata Available Upor Request

NOTES:PO #5221002807
GROSS WT: 28.40Kg
NET WT. 4.73hg

The analytical test results reported on this certificate relate anly to
the cylind his coneludes the test report,

[ACCREDITED)
CERT 3482.01

LONATSLMBRLL
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INAE

IMITED AL YET AND EMNGIREE RING

CONSUL

TANT

COMBANT |

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: uvae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 9,2023
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778115

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer :
Nitric Oxide (NO) 45.94 PPM Model :
Methane (CHs) = PPM Serial Number :
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date :

Jun 24,2024

Thermo SCIENTIFIC

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(zll-,bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450
—_ 400 4000
e}
2 350 ]
F 300 300:9
& 250
a f)’i’i}{cr)
E 200 ZUU.0
> 150
g 1A0.A
< 100 EAV/VRe)
50
0 +067
0 50 100 150 200 250 300 350 400 450

Reference value (ppb)

—— Analyzer Display ‘

Page 1 of 1
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INAE

IMITED AL YET AND EMNGIREE RING

CONSUL

TANT

COMBANY LIWITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: uvae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Nov 3,2023

Equipment :

Manufacturer :

Gas Analyzer (S02)

Model :

Thermo SCIENTIFIC

Serial Number :

43i

1182920012

Standard Gas Concentration

Sulphur Dioxide (SO2)

Nitric Oxide (NO)

Methane (CHs)

Carbon Monoxide (CO)

Cylinder No. :

Expiration Date :

Dilutor Detail

44.68 PPM Manufacturer :
45.94 PPM Model :

- PPM Serial Number :
984.8

EB0143262

Jun 24,2024

Thermo SCIENTIFIC

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(zll-,bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.37
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450
—_ 400 4000
e}
2 350 ]
F 300 300:9
& 250
a _s5An L
5 200 2605
> 150
g 1A0A
< 100 EAV/VRe)
50
0 +67
50 100 150 200 250 300 350 400 450

Reference value (ppb)

—— Analyzer Display ‘
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(VAN United Analyst and Engineering Consultant Co., Ltd.
INAE

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 9,2023

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920015

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHs) = PPM Serial Number : 1180540071

Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) Analyz(;LbD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I
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S,

-y Airgas Specinlty Cases
' Alrpag JSA, LLC
.3 630 United Drive
an A'r Liquidte company El:;;mn:'ll;jlﬁc 2778y

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numher; EO4NI9SE15A01D3 Reference Numbar;,  122-402135167-1
Cylinder Number: EBD143262 Cylinder Volume: 1444 CF
Laboratory: 124 - Burham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGWVP Number; B2z2021 Valve Outlet: 660

Gas Cade: CONONOX, 502 BALN Certification Date: Jun 21, 2021

Expiration Date: Jun 21, 2024
— o

Certifization peromied in ascocdanse with "ERA Traseability Pretecs! for Assay ard Cenlification of Gaseous Calibrafon Standards (May 2012)° dacumant EFA
HOOR-12/531, vsing the 2ssay procedures listed. Analytical Metnadelogy does nol require coreciion far analylical interfarence, This sylinder has a 1ol anatylical
wncerainty as siated balow with a canfidercs Jevel of 85%. There ara no signikicant impuriies which affect tha use of this calibmlon mixire. Al cons enlratians arg ona
meleimole basis unless clhereise noted,

Lo Mot Uise This Cylinder below 100 psig. ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocod Total Relative Assay
Cancentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 FPM G1 +-1.4% MIST Traceable Q51412021 DR 12021
MITRIC DXIDE 45.00 PPM 4594 PPN G1 +f- 1.4% NIST Traceatle Q5H14£2027, Q827112021
SULFUR DIOXIDE 45,00 PPM 44.68 FPM G1 +f- 1.0% NIST Traceable 061472021, DE/21/2021
CARBON MOMOXIDE 1000 PPM g984.8 PPM G +f- 0.7% NIST Traceable 06/14/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type LotlD Cytinder No Cancentration Uncertainty Expiration Date
MNTRM 20061120 CCTOEDES 49.82 PP NITRIC OXIDEMITROGEN +H-1.0% Fab 02, 2025
PRM 12385 D685025 9.91 PPM NITROGEN BIOXIDEAIR #-2.0% Fah 20, 2020
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DIOXIDE/NITROGEN w21 Feb 18, 2023
NTRM 6011043 CCA73277 49.02 PPM SULFUR DIOXIDE/NITROGEN +H-0.8% Jun 17, 2022
NTRM 14060118 0434277 $90.8 PPM CARBOM MONCXIDEMNITROGEN +-0.6% Nov 15, 2025
The RM, PRM or RGM noted above |s only In refsrence o e GMIS used in the agsay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipeint Galibration
HNicolst 5700 AHROS01333 CO FTIR Jun 03, 2021
Micotat 5700 AHR0B01333 NO FTIR Jun 03, 2021
Micolat G700 AHRQ301333 NO2 FTIR Jun 03, 2021
Nicolet £700 AMRAA01333 507 FTIR, Jun 03, 2021
P .
Triad Oata Available Upor Request
NOTES:PQ #5221002307
GROSS WT: 28.40kg
NET WT. 4.73hg
The analyti n this certificate relate only to
the ¢yl . This cancludes the tast report, oo ’_‘a
IACCREDITED]
CERT 3482.01
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JAE

ATED AMALYET AND ENGINEZRING

[N

SULTANT

COMEANTY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uvae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Nov 13,2023

Equipment :

Gas Analyzer (CO)

Model :

Manufacturer :

Thermo Scientific

48i

Serial Number :

1200636467

Cylinder

Nitric Oxide (NO)
Methane (CHa4)
Carbon Monoxide (CO)

No. :

Expiration Date :

Standard Gas Concentration
Sulphur Dioxide (SO2)

44.68

Dilutor Detail
PPM Manufacturer :

45.94

PPM Model :

PPM Serial Number :

984.8

PPM

EB0143262

Jun 20,2024

Thermo Scientific
146i
1180540071

Multi-point gas test data

Reference Value (ppm) Analyzslrmtzl)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.7 0.7 0.7
Level 2 20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 40.00% 20.0 21.7 1.7 7.8 7.8
Level 4 60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 3.24
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
50
B
2 _+ 400
E‘ — —+30.9
a e 217
[]] _
S __+105
< _
0 +07
0 50

Reference value (ppm)

—<— Analyzer Display
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f\j[/ﬂ \E United Analyst and Engineering Consultant Co., Ltd.
S 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e Tel. D 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer : Thermo Scientific Serial Number : 1200906880

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO0z2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Analyzslrmtzl)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.9 0.9 0.9
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.43

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I

—_ 50
£
_
_ D Py
50

Reference value (ppm)
—<— Analyzer Display ‘
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INAE

ATED AMALYET AND ENGINEZRING

CONSULTANT

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
comeasy Lwmen 1@L 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Dec 18,2023

Equipment :
Manufacturer :

Gas Analyzer (CO)

Model : 48i

Thermo Scientific

Serial Number : 1201497732

Nitric Oxide (NO)
Methane (CHs)

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Standard Gas Concentration
Sulphur Dioxide (SO2)

44.68

Dilutor Detail

PPM Manufacturer :

45.94

Thermo Scientific

PPM Model : 146i

PPM Serial Number :

984.8

PPM

EB0143262

Jun 20,2024

1180540071

Multi-point gas test data

Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.7 0.7 0.7 0.7
Level 2 [20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 [40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 [60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.34
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
50

B

2 400

= _+309

2 ]

5 -

5 _—*205

g 106

g )

0 +0.7
0 50
Reference value (ppm)
—— Analyzer Display ‘
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St e i e —_— —— &

S,

-y Airgas Specinlty Cases
' Alrpag JSA, LLC
.3 630 United Drive
an A'r Liquidte company El:;;mn:'ll;jlﬁc 2778y

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numher; EO4NI9SE15A01D3 Reference Numbar;,  122-402135167-1
Cylinder Number: EBD143262 Cylinder Volume: 1444 CF
Laboratory: 124 - Burham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGWVP Number; B2z2021 Valve Outlet: 660

Gas Cade: CONONOX, 502 BALN Certification Date: Jun 21, 2021

Expiration Date: Jun 21, 2024
— o

Certifization peromied in ascocdanse with "ERA Traseability Pretecs! for Assay ard Cenlification of Gaseous Calibrafon Standards (May 2012)° dacumant EFA
HOOR-12/531, vsing the 2ssay procedures listed. Analytical Metnadelogy does nol require coreciion far analylical interfarence, This sylinder has a 1ol anatylical
wncerainty as siated balow with a canfidercs Jevel of 85%. There ara no signikicant impuriies which affect tha use of this calibmlon mixire. Al cons enlratians arg ona
meleimole basis unless clhereise noted,

Lo Mot Uise This Cylinder below 100 psig. ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocod Total Relative Assay
Cancentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 FPM G1 +-1.4% MIST Traceable Q51412021 DR 12021
MITRIC DXIDE 45.00 PPM 45.94 PP G1 +f- 1.4% NIST Traceatle a8f14/2021, QBL2112021
SULFUR DIOXIDE 45,00 PPM 44.68 FPM G1 +f- 1.0% NIST Traceable 061472021, DE/21/2021
CARBON MOMOXIDE 1000 PPM g984.8 PPM G +f- 0.7% NIST Traceable 06/14/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Cancentration Uncertainty Expiration Date
MNTRM 20061120 CCTOEDES 49.82 PP NITRIC OXIDEMITROGEN +H-1.0% Fab 02, 2025
PRM 12385 D685025 9.91 PPM NITROGEN BIOXIDEAIR #-2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DIOXIDE/NITROSGEN w21 Feb 18, 2023
NTRM 6011043 CCA73277 49.02 PPM SULFUR DIOXIDE/NITROGEN +H-0.68% Jun 17, 2022
NTRM 14060118 0434277 $90.8 PPM CARBOM MONCXIDEMNITROGEN +-0.6% Nov 15, 2025
The RM, PRM or RGM noted above |s only In refsrence o e GMIS used in the agsay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipeint Galibration
Nicelst 5700 AHROS01233 CO FTIR Jun 03, 2024
Micotat 5700 AHR0B01333 NO FTIR Jun 03, 2021
Micolat G700 AHRQ301333 NO2 FTIR Jun 03, 2021
Micolet 5700 AMRAA0 333 502 FTIR, Jun 03, 2021
W .

Triad Oata Available Upor Request

NOTES:PO #5221002807
GROSS WT: 28.40Kg
NET WT. 4.73hg

The analytical test results reported on this certificate relate anly to
the cylind i n<tudes the test report,

[ACCREDITED)
CERT 3482.01

LONATSLMBRLL
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Certificate o

Customer

AND ENGINE

Y8

LTD

u

fomsuk 41, Sukhumvit R

Unit Under Calibration Details

Calibration Environment and Details
cmperaure (d3EL"C)

(50 + 20 %RH )

Humudity

Barometric Pressure (1013 £10.0 hPa )

Received Date 21 July 2023

Calibration Date 4 August 2023

Locat of Calibration : LAB 1 Acoustic

10n

Calibration Procedure In-house method CP-ACT-02 based

[ Calibration

Certificate No : 23-ACT-11

ERING

Request No

i 1990171 3 ' - }
60942:2017 Electroacoustics - Sound calibrators

on 1EC

Reference Standard Model

Serial Number I'raceable Due Calibration

sound Calibrator

10 31 Mav 2024

580

THD Mult:

3 i i Y
31 January 20

Traceability

realization of the international Syster

MNote
I'he reported uncertamty 1s based on
confidence approximately 95 %
Calibrated By :

M

Service Calibration Engineer

S traceablity ol

nof |

standard uncertainty multiplied by

measurcment tor

nits (51)

o o
the Coverage Factor k=2

Calibration E

ngineer .‘ﬂlli"_‘l"\ 1507

Issue Date : 4 August 2023

T deadnalumueu
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i

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
NNOvATIVE |

7130 MO0 13, SOI SUNTINAKORN 11 TAMBON BANG KAED. e e

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 105480 THAILAND = e ACCREDITED
TEL: (660-2116-3800-1 FAX: (66)0-21 16-T 140 A e haay any
Page2of2.

Certificate No ; 23-ACT-115
Request No : Req-2023-1544

Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error ({x=dB) Class 1 (£ dB)

94.dB / 1000 Hz 93.90 -0.10 2 - 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 (.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 = 0.40 25
Note :

= Acceptance limit was IECH094.2:2017 Class |
- The calibration resulls exclude the ealibrator pressure correction

+ The calibration results exclude the microphone volume correction

End of Calibration

The results related only 1o the ftem calibrated. The certificare shall not be reproduced except in full, without wrien approval of the Innovative Instiment Co.

- ipnaslueauny



Calibration Certificate

Certificate Number 2023003661

Customer:

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

Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Modei Number  LxT1 Procedure Number  D0001.8384

Serigl Number 0007304 Technician Jacob Cannon

Test Results Pass Calibration Date 23 Mar 2023

Calibration Due

Initial Condition As Manufactured Terpiratne 2364 *C £0.25°C

Description SoundTrack LxT Class 1 Humidity 501 %RH +2.0 %RH
Class 1 Sound Level Meter Static Pressure B59B kPa +0.13kPa
Firmware Revision: 2.404

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

PCB 377802, S/N 345233

Larson Davis CAL200, S/N 9079
Larson Davis PRMLxT1. S/N 077639
Larson Davis CAL291. S/N 0108

Compliance Standards Campliant to Manufaclurer Specificalions and the following standards when combined with
Calibration Cenificate from procedure DOD01.8378:

IEC 60651:2001 Type 1 ANSI| $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI $1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI $1.25 (R2007)

IEC 61672:2013 Class 1 ANS| $1.43 (R2007) Type 1

Issuing lab certifies thal the instrument described above meets or exceeds all specifications as staled in the referenced procadura
{unless otherwise noted). It has been calibrated using measurement siandards traceable to the Intemational System of Units (Sl)
through the National Institute of Standards and Technology (NIST), or other national measurement instilutes, and meets the
requirements of ISO/EC 17025:2017.

Test points marked with a § in the uncertainties column de not fall within this laberatory’s scope of accreditation.

The quality system is registered to 1SO 8001:2015.

This callbration Is a direct comparison of the unit under test to the listed reference standards and did not invalve any sampling plans 1o
complete, No allowance has bean 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 wera computed in accordance with the 1SO Guids to the Expression of Uncertainty in Measuremont {GUM), A
covarage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty al
approximately 95% confidence lavel.

This repart may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
fram 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, 2018-09-1C

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" o
LARSON DAVIS — A PCB DIVISION =

A

P,

1681 West 820 North S5 @LAHS DN D AVI s
Provo, UT 84601, United States h

ey | A PCB DIVISION
716-684-0001 > Bcchibire) B DIVISION
207332971 7:46: 11 Page 1 of 3 D000 8406 Rev G

nansluemuny



1/2" adaptor is used with the preamplifier.

Caertificate Number 2023003661

Calibralion Check Frequency: 1000 Hz, Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 / ANSIASA S1.4-2014/Part3.

Pattern approval for IEC 61672-1:2013 / ANSI/ASA 51.4-2014/Part 1 successfully completed by Physikalisch-Technische Bundesanstalt
(PT8) on 2007-10-09 reference number PTB-1.72-4034218.

The sound level meter submitted for testing successfully completed the periodic tesis of IEC 61672-3:2013 /| ANSVASA 51.4-2014/Part
3, for the environmental conditions under which the tests were performed. As evidence was publicly avaitable, from an independent
testing organization responsible for approving the results of pattem-evaluation tests performed in accordance with |IEC §1872-2:2013/
ANSI/ASA 51.4-2014/Parl 2, lo demonstrate that the model of sound level meter fully conformed Lo the class 1 spacificalions in IEC
61672-1:2013 / ANSI/ASA 51.4-2014/Part 1; the sound level meter submitted for testing conforms to the class 1specifications in IEC
61672-1:2013 / ANSI/ASA S51.4-2014/Part 1.

Stundards Used
Description Cal Date Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2022-09-09  2023-09-09 (01250
Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798
Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 007027
Larson Davis Model 831 2023-02-22  2024-02-22 007182
PCB 377A13 172 inch Prepolarized Pressure Microphone 2023-03-06  2024-03-06 007185
SRS DS360 Ultra Low Distortion Generator 2022-03-29  2023-03-29 007635
Larson Davis 1/2" Preamplifier for Model 831 Type 1 2022-09-28  2023-09-28 PCBO004783
Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI §1.4-2014 Part 3: 10
t
Measuremen Test Result 4B]  Lower Limit [dB]  Upper Limit [dB] aty () Result
1000 Hz 114.01 113.80 114.20 0.14 Pass
Loaded Circuit Sensitivity
Test Result Lower Limit Upper Limit Expanded
Mo [dBrei V/Pa]  [dBrelV/Ps]  [iBre1V/Ps]  Uncertulnty [dB] ot
1000 Hz -49.52 -52.44 -48.33 0.14 Pass
— End of measurement results—
Acoustic Signal Tests, C-weighting
Measured according to IEC 61672-3:2013 12 and ANSI 51.4-2014 Part 3: 12 using a comparisan 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 51.4-2014 Part
1: 5.5
Frequency [Hz| Test Result [dB]  Expected [dB] Lower Limit [dB]  Upper Limit [dB] Expanded  pocuh
Uncertainty [dB]
125 -0.21 -0.20 -1.20 0.80 0.23 Pass
1000 0.18 0.00 -0.70 0.70 0.23 Pass
8000 -3.39 -3.00 -5.50 -1.50 0.32 Pass

— End of measurement results—

LARSON DAVIS—=A PCB DIVISION
1681 West 820 North

Prova, UT 84601, United States
T16-684-0001

TOAI-F-2ITETA6: 1

o ad 42 BLE

CEel # 3 T0

ei"x._,f-’xé‘e Q;g
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Page 2of3
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Certificate Number 2023003661

Seif-generated Noise

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

Measuromcnt
A-weighted

Test Result [}
47.44

— End of measurement resulis—

— End of Report—

Signatory: _Jacoh Cannos

LARSON DAVIS — A PCB DIVISION
1681 West 820 North

Provo, UT 84601, United States
T16-684-0001

2023-3-13T17:46:11
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Calibration Certificate

Certificate Number 2023003633
Customer:
United Analyst and Engineering Consultant Co Litd
Nu. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,
Bangkok, 10260, Thailand

Mode! Number  LxT1 Procedure Number  D0001.8378

Serial Number 0007304 Technician Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
Calibration Due
Initial Condition As Manufactured Temperature 2357 °C +0.25°C
Description SoundTrack LxT Class 1 Humidity 503 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 86.12 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLxT41 S/N 077639 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 DOC01.8384:

IEC 60651:2001 Type 1 ANSI $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI S1.25 (R2007)

IEC 61672:2013 Class 1 ANSI §1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI §1.11 (R2008) Class 1

Issuing lab certifies thal the instrument described above meels 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 ISOMNEC 17025:2017. Test points marked with a § in the uncertainties column do not fall within this laboratory's
scopa of accreditation.

The quality system is registered to 1SO 8001:2015.

This calibration is a direct comparison of the unit under test 1o the listed reference standards and did not involve any sampling plans {o
complete. No allowance has been made for the instability of the test device due lo use, time, elc. Such allowances would be made by
the customer as needed.

The uncerainties were computed in accordance with the IS0 Guide to the Expression of Uncertainty In Measurement (GUM), A
coverage factor of approximately 2 sigma (k=2) has been applied o the standard uncertainly o express the expanded uncertainty al
approximalely 85% confidence level,

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

Correclion dala from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporling Firmware Version
4,05, 2019-09-10

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

LARSON DAVIS - A PCB DIVISION

..'E

1681 West 820 North

Provo, UT 84601, United States W %
716-684-0001 "-‘?‘ B
2023-3-23T13:47:15 Page 1 of 8
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Certificate Number 2023003633

Standards Used
Description Cal Date  Cal Due
Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-23

SRS DS360 Ultra Low Distortion Generator 2022-03-30  2023-03-30

Cal Standard

LARSON DAVIS - A PCB DIVISION

1681 West 820 North Aarhy

Provo, UT 84601, United Sttes m; i —
s [AccH 5)
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Certificate Number 2023003633

Z-weight Filter Response
1.8 6.0
0.8

06 4.0
T s 20 2
@ o2 -
.;. 0.0 .. w = Fod i) ] = . .: on E
& .02 E
g 04 ™ | 20 E
0.8 40T
-0.8 E

-1.0 .0

1 10 100 1000 10000 100000
Frequency [Hz]

—ND‘H‘”HIJ
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Electrical signal test of frequency weighting performed according to IEC §1672-3:2013 13 and ANSI S1.4-2014 Parl 3: 13 for compliance lo
|EC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; |IEC 60804:2000 5; ANS| 51.4:1983 (R2006) 5.1 and 8.2.1; ANS| 51.4-2014 Part 1: 5.5

Frequency [Hz]

6.31
63.10
125,89
251.19
501.19
1,000.00
1,995.26
3,981.07
7,943.28
15,848.93
19,952.62

Test Result [dB]

-0.40
-0.05
-0.04
-0.05
-0.03

0.00
-0.01

0.00

0.04
-0.06
-0.35

Deviation [dB]

-0.40
-0.05
-0.04
-0.05
-0.03

0.00
=0.01

0.00

0.04
-0.06
-0.35

Lower limit [dB]  Upper limit [dB]
ERE 0.33
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 0.30
0.42 0.32
-0.91 0.41

— End of measurcment results—

Expanded
Uneertainty [dB]
0.1
0.156
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023003633
A-weighted Broadband Log Linearity: 8,000.00 Hz
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Broadband level linearity performed according to IEC 61672-3:2013 16 and ANS| 51.4-2014 Part 3: 16 for compliance 1o IEC 61672-1:2013
5.6, TEC 60B04:2000 6.2, IEC 61252:2002 B, ANSI S1.4 (R2008) 6.9, ANSI §1.4-2014 Part 1: 5.6, ANSI 51.43 (R2007) 6.2

Expanded

Level [dB] Error [dB] Lower limit [dB] Upper limit [dB] Unéertainty (B} Result
36.00 0.50 -0.70 070 0.16 Pass
37.00 046 «0.70 0.70 0.16 Pass
38.00 0.30 -0.70 0.70 0.16 Pass
30.00 0.29 -0,70 0.70 0.16 Pass
40.00 0.15 -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 0.04 -0.70 0.70 0.17 Pass
44,00 0.02 -0.70 0.70 0.17 Pass
45.00 0.02 -0.70 0.70 0.16 Pass
46.00 -0.01 0.70 0.70 0.16 Pass
47.00 -0.02 -0.70 0.70 0.16 Pass
48.00 -0.05 -0.70 0.70 0.16 Pass
49.00 -0.04 -0.70 0.70 0.16 Pass
54.00 -0.04 -0.70 0.70 0.16 Pass
58.00 -0.07 -0.70 0.70 0.16 Pass
64.00 -0.07 -0.70 0.70 0.16 Pass
69.00 -0.07 -0.70 0.70 0.16 Pass
74.00 -0.06 -0.70 0.70 0.16 Pass
79.00 -0.07 -0.70 0.70 0.16 Pass
84.00 -0.07 =0.70 0.70 0.16 Pass
89.00 -0.07 -0.70 0.70 0.16 Pass
a4 00 -0.07 =070 0,70 .18 Pass
86.00 -0.01 -0.70 0.70 0.15 Pass
104.00 -0.01 -0.70 0.70 0.15 Pass
109.00 0.00 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
119.00 -0.01 -0.70 0.70 0.15 Pass
124.00 -0.01 -0.70 0.70 0.15 Pass
128.00 -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 -0.01 -0.70 0.70 0.15 Pass
139.00 0.02 -0.70 0.70 0.15 Pass

— End of measurement resulis—
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Certificate Number 2023003633
Peak Rise Time

Peak nse time performed according to IEC 60651:2001 9.4.4 and ANSI 51.4:1883 (R2006) 8.4.4

Amplitude [dB] Duration [ps] Test Result (dB]  Lower limit [dB]  Upper limit [dB] m:;m Result
137.85 40 Negative Pulse 135.19 133.74 135,74 0.15 Pass
Positive Pulse 135.20 133.73 135.73 0.15 Pass

30  Negative Pulse 134.26 133.74 135.74 0.15 Pass

Positive Pulse 134.25 133.73 136.73 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
Cresl Factor measured according lo IEC 606851:2001 9.4.2 and ANSI S1.4:1983 (R2006) 8.4.2

Amplitude [dB} Crest Factor Test Resull [dB} Liuits [dB] Expanded Uncertaiily [aB} Result
136.85 3 OVLD +0.50 0.15¢% Pass
5 OVLD +1.00 0.15% Pass

10 ovLD +1.50 0.15% Pass

126.85 3 -0.12 +£0.50 0.15% Pass
5 -0.11 +1.00 0.16¢ Pass

10 ovLD +1.50 0.15% Pass

116.85 3 -0.13 +0.50 0.15¢% Pass
5 -0.13 +1.00 0.15% Pass

10 -0.26 +1.50 0.16% Pass

106.85 3 0.13 +0.50 0.15% Pass
5 -0.13 +1.00 0.15¢% Pass

10 -0.16 +1.50 0.15% Pass

— End of measurement resulis—

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 S1.4:1983 (R2006) 8.4.2

Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 ovVLD + 0.50 0.16% Pass
5 OVLD +1.00 015t Pass

10 OvVLD +1.50 0.15% Pass

126.85 3 -0.11 +0.50 0.15% Pass
5 -0.12 + 1.00 0.15% Pass

10 OVLD +1.50 0.15¢% Pass

116.85 3 -0.13 +0.50 D.15¢% Pass
5 -0.13 +1.00 0.156% Pass

10 -0.25 +1.50 0.15¢ Pass

106.85 3 -0.12 + 0.50 0.15% Pass
5 -0.11 +1.00 0.15¢% Fass

10 -0.16 + 150 0,151 Pass

= End of measurement results—
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Certificate Number 2023003633
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

Measurement Test Result [dB]  Lower limit (dB]  Upper limit [dB] MW::‘ Result
0 dB Gain 93.95 83.90 84,10 0.15 Pass
0 dB Gain, Linearity 41.08 40.30 41.70 0.16 Pass
OBA Low Range 94.00 83.90 84.10 0.15 Pass
OBA Normal Range 94.00 83.20 94.80 0.15 Pass
= End of measurement resulis—
Broadband Noise Floor
Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI 51.4-2014 Part 3: 11.2
Measurement Test Result [dB] Upper limit [dB] Result
A-weight Noise Floor 2943 36.00 Pass
C-weighl Noise Floor 28.93 35.00 Pass
Z-weight Noise Floor 33.44 39.00 Pass
— End of measurement results—
Total Harmonic Distortion
Measured using 1/3-Octave filters
Measurement Test Result [dB] Lower Limit [dB] Upper Limit [dB] Un : lt-y I d::: Result
10 Hz Signal 135.76 135.05 136.65 0.156 Pass
THD -66.65 -58.00 0.01% Pass
THD+N -62.62 -58.00 0.01% Pass

— End of measurement results—
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Measured Level [dB]

The SLM is set to low range.

Frequency [Hz)
6.30

8.00
10.00
12.50
16.00
20.00
25.00
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200.00
250.00
315.00
400.00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
5,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

0.0

Certificate Number 2023003633

1/3-Octave Self-Generated Noise

Test Result [dB)

19.29
18.45
16.85
16.37
15.82
14.32
13.64
12.57
11.80
11.13
10.46
10.08

9.65

9.47

9.1

9.67
10.03
10.45
11.08
11.68
12.49
13.31
14.19
15.03
15.92
16.69
17.42
18.00
18.51
18.96
19.51
20.06
20.57
21.26
21.97
22,79

100.0

Frequency [Hz]

1000.0

W Moasured g~ Upper L

Upper limit [dB]

-- End of measurement results—

24.60
24.00
23.50
23.00
22.90
22.40
22.30
21.50
20.20
18.80
17.60
16.60
15.90
15.70
15.50
15.20
15.20
15.20
15.70
16.00
16.60
17.30
18.10
18.90
19.80
20.80
21.70
22.60
23.50
24.50
25.50
26.50
27.40
28.50
29.50
30.40

10000.0 100020.0

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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rtificate Number 202300:

— End of Report-
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Calibration Certificate

Ceriificate Number 2023003664

Cusfomer:

United Analyst and Engincering Consultant Co Lid
No. 81 Soi Udonsuk 41, Sukhumyit Road,

Bangchak, Phra Khanong,
Bangkok, 10260, Thailand
Modei Number  LxT1 Procedure Number  D0001,8384
Serial Number  0DO7306 Technicign Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
Calibration Due
Initial Condition As Manufactured Temperature 2344 °C  £025°C
Description SoundTrack LxT Class 1 Humidity 502 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 8597 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Testod with: Data reported in dB re 20 pPa.

Larson Davis CAL291, S/N 0108
PCB 377802, S/N 345235

Larson Davis PRMLxT1. S/N 077641
Larson Davis CAL200. S/N 2079

Compiiance Standards Compiiant to Manufaciurer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378!

IEC 60651:2001 Type 1 ANSI| 51.4-2014 Class 1
IEC 650804:2000 Type 1 ANSI S1.4 (R20086) Type 1
IEC 61252:2002 ANSI 51.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI 51.25 (R2007)

IEC 61672:2013 Class 1 ANSI 51.43 (R2007) Type 1

Issulng lab cerlifies that the instrument described above meels or exceads 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)
threugh the National Institute of Standards and Technology (NIST), or other national measuremeant institutes, and meets the
requirements of ISO/EC 17025:2017.

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

The guality system is registered to 1SO 9001:2015.

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

The uncartainties wera computed in accordancs with the SO Guide to the Expression of Uncertainty in Measurament (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty lo express the expanded uncerainty at
approximalely 95% confidence level.

This repart 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.

Comection data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, I770.01 Rev O Supporting Firmware Version
4.0.5, 2019-09-10

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" o
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Certificate Number 2023003664
1/2" adaptor is used with the preamplifier.

Calibration Check Frequency: 1000 Hz; Reference Sound Pressura Level: 114 dB re 20 yPa

Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 /| ANSIASA 51.4-2014/Part3.

Pattern approval for IEC 61672-1:2013 / ANSI/ASA 51.4-2014/Part 1 successfully completed by Physikalisch-Technische Bundesanstalt

(PTB) on 2007-10-09 reference number PTBE-1.72-4034218,

The sound level meter submitted for testing successfully completed the periodic tests of IEC B1672-3:2013 /| ANSI/ASA 51.4-2014/Part
3, for the environmantal conditions under which tha tests wara parformad. As avidenca was publicly availabla, from an indepandant
testing organization responsible for approving the resulls of patiern-evaluation tests performed in accordance with IEC 61672-2:2013 /
ANSIASA 51.4-2014/Pant 2, to demonstraie that the model of sound level meter fully conformed o the class 1 specifications in IEC
B1672-1:2013 / ANSUASA 51,4-2014/Part 1; the sound level meter submitted for testing conforms to the class 1specifications in IEC

G1672-1:2013 / ANSIASA 51.4-2014/Part 1.

Standards Used
Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2022-09-09  2023-09-09 001250
Han Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798
Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 07027
Larson Davis Model 831 2023-02-22 2024-02-22 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone  2023-03-06  2024-03-06 007185
SRS DS360 Ultra Low Distortion Generator 2022-03-29  2023-03-29 007635
Larson Davis 172" Preamplifier for Model 831 Type | 2022-09-28  2023-09-28 PCBO004783
Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI §1.4-2014 Part 3: 10
Expanded
Measurement Test Result [dB]  Lower Limit |dB] Upper Limit [dB] Uncertainty [dB] Result
1000 Hz 114.01 113.80 114.20 0.14 Pass
Loaded Circuit Sensitivity
Test Result Lower Limit Upper Limit Expanded
M t ? Result
i [dBre1V/Pal  |dBre1V/Pa|  |dBrelV/Pa]  Uncertainty |dB]
1000 Hz -48.94 -52.44 -48.33 0.14 Pass

— End of measurement results—

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

11855
Frequency [Hz| Test Result [dB] Expecied [dB] Lower Limit [dB]  Upper Limit [dB]
125 -0.22 -0.20 -1.20 0.80
1000 0.14 0.00 -0.70 0.70
BOOO -3.28 -3.00 -5.50 -1.50

— End of measurement results—

Expanded
Hmrwnmﬂ1 Mot
0.23 Pass
023 Pass
0.32 Pass
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Certificate Number 2023003664

Seif-generated Noise

1 and ANSI 51.4-2014 Part 3: 11.1

Fest Result [dB]

End of measurement results

End of Report
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Calibration Certificate

Certificate Number 2023003641

Customer:

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

Bangkok, 10260, Thailand

Model Number  LxT1 Procedure Number ~ D0001.8378

Sarial Number 0007306 Technician Jacob Cannon

Test Results Pass Calibration Date 23 Mar 2023

) : Calibration Due

! Comnittion: HEManMtacure. Temperature 2362 *C +0.25°C

Description SoundTrack LxT Class 1 Humidity 491 9%RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 86.13 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLXT 1 S/N 077641 and a 12.0 pF capacitor to simulate

microphone capacitance, Dala reported in dB re 20 pPa assuming a microphane sensitivity of 50.0

mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure DO001.8384:

IEC 60651:2001 Type 1 ANSI §1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI §1,25 (R2007)

IEC 61672:2013 Class 1 ANSI S1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI $1.11 (R2009) Class 1

Issuing lab cartifias that the instrument described above meels or exceeds all specifications as stated in the referenced procedure
{unless otherwise noted). |t has been calibrated using measurement standards traceable to the International System of Units (SI)
thraugh the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISOMNEC 17025:2017. Test points marked with a 1 in the uncertainties column do not fall within this laboratory’s
scope of accreditation,

The guality system is registered to I1SO 8001:2015.

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, fime, elc. Such allowances would be made by
fhe customer as needed.

The uncertainties were computed in accordance with the 1SO 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 repoart 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 repart.

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

Calibration Check Fraguency: 1000 Hz; Referance Sound Pressure Level: 114 dB re 20 pPa
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Description
Hart Scientific 2626-H Temperature Probe
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2023003641

Standards Used
Cal Date Cal Due Cal Standard
2021-08-25 2023-05-25 ONGTYS
2022-03-29 2023-03-29 007635

LARSON DAVIS - A PCB DIVISION
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Provo, UT 84601, United States
T16-684-0001
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Certificate Number 2023003641

Z-weight Fiiter Response
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Electrical signal test of frequency weighting performed according fo IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 6.5; 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

Frequency [117]

6.31
63.10
125.89
251,19
501.18
1,000.00
1,895.26
3,981.07
7.943.28
15.848.93
19,952.62

Test Result [dB]

-0.39
-0.05
-0.04
-0.06
-0.02

0.00
-0.02

0.00

0.03
-0.09
-0.37

Deviation [dB] Lower limit [dB]  Upper limit [dB)
-0.39 -1.11 0.33
-0.05 -0.30 0.30
-0.04 -0.30 0.30
-0.06 0.30 0.30
-0.02 -0.30 0.30

0.00 -0.30 0.30
-0.02 -0.30 0.30
0.00 -0.30 0.30
0.03 -0.30 0.30
-0.08 -0.42 0.32
-0.37 -0.91 0.41

— End of messurement results—

Expanded
Uncertainty [dB]
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

LARSON DAVIS — A PCB DIVISION

1681 West 820 North

Provo, UT 84601, United States

T16-684-0001

2013-3-23T14;35:34

& \\-‘__.i,;";:

i“h&ﬂ. ﬂ
e Gl P—
'-;:’f;{\.,'f [ACCREDITED)

byl CRET M1

Page3of 8

@LARSON DAVIS

A PCB DIVISION

D0001.8407 Rev G

nansluemuny



Certificate Number 2023003641
A-weighted Broadband Log Linearity: 8,000.00 Hz

1.0
0.6
0.6 ™

o4 .-

0.2
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02
04
0.6

0.8

-1.0
100 30.0 500 T0.0 90.0 1100 1300 150.0

Level Injected [dB]

Error [dB]

B Emror m— Lowir LIl = Lipper Limit

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI 51.4-2014 Part 3: 16 for compliance to I[EC 61672-1:2013
5.6, IEC 60B04:2000 6.2, |IEC 61252:2002 8, ANS| S51.4 (R2006) 6.9, ANSI 51.4-2014 Part 1: 5.6, ANSI 51.43 (R2007) 6.2
Expanded

Level [dB] Error(dB]  Lawerlmit(dB] Upperlimic (B} oS5 Result
36.00 0.59 -0.70 0.70 0.16 Pass
37.00 047 -0.70 0.70 0.16 Pass
38.00 0.38 -0.70 0.70 0.16 Pass
39.00 0.25 -0.70 0.70 0.16 Pass
40.00 0.19 -0.70 0.70 0.16 Pass
41.00 D.18 -0.70 0.70 0.16 Pass
42.00 0.12 -0.70 0.70 0,16 Pass
43.00 0.06 -0.70 0.70 0.16 Pass
44.00 0.05 -0.70 0.70 017 Pass
45.00 0.05 -0.70 0.70 0.16 Pass
46.00 0.04 =0.70 0.70 0.16 Pass
47.00 D.02 -0.70 0.70 0.16 Pass
48.00 0.00 <0.70 0.70 0.16 Pass
49.00 0.03 =0.70 0.70 0.16 Pass
54.00 -0.03 -0.70 0.70 0.16 Pass
58.00 -0.04 -0.70 0.70 0.16 Pass
64.00 -0.04 -0.70 0.70 0.16 Pass
69.00 -0.04 -0.70 0.70 0.16 Pass
74.00 =0.04 =0.70 0.70 0.16 Pass
79.00 -0.04 -0.70 0.70 0.16 Pass
84.00 -0.05 -0.70 0.70 0.16 Pass
89.00 -0.04 -0.70 0.70 0.16 Pass
a4, 00 -0.05 -0.70 0.70 0.18 Pass
98.00 -0.01 -0.70 0.70 0.15 Pass

104.00 0.00 -0.70 0.70 0.15 Pass
108.00 0.00 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
118.00 0.00 -0.70 0.70 0.15 Pass
124.00 -0.01 -0.70 0.70 0.15 Pass
128.00 0.01 -0.70 0.70 0.15 Pass
134.00 -0.01 0.70 0.70 0.15 Pass
136.00 0.00 -0.70 0.70 0.15 Pass
137.00 -0.01 -0.70 0.70 0.15 Pass
138.00 -0.01 0.70 0.70 0.15 Pass
139.00 -0.01 -0.70 D.70 0.16 Pass

— End of measurement resulis—

LARSON DAVIS — A PCB DIVISION T,

. e
PETWERNR oo WA @LARSON DAVIS

I

gt R r .

¥ [ACCREDITED] A BCHE DIVISION
716-684-0001 LT 'CB DIVISION
20233237 14:35:34 Page 4 of 8 D001 £407 Rev G

nansluemuny



Certificate Number 2023003641

Peak Rise Time
Paak rise time performed according to IEC 60651:2001 9.4.4 and ANS| $1.4:1983 (R2006) 8.4.4
Amplitude [dB] Duration [ps| Expanded
Test Result [dB| Lower limit [dB]  Upper limit [dB] Un ¢y [dB] Result
137.85 40 Negative Pulse 135.26 133.82 135.82 0.15 Pass
Paositive Pulse 135.25 133.81 135.81 0.15 Pass
30 Negative Pulse 134.29 133.82 135.82 0.15 Pass
Positive Pulse 134.29 133.81 135.81 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 8.4.2 and ANSI 51.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Faclor Tesi Resull [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 OVLD +0.50 0.15¢% Pass
5 oVLD +1.00 0.15% Pass
10 OVLD + 1.50 015t Pass
126.85 3 -0.14 + 0.50 0.15% Pass
5 -0.13 +1.00 016 ¢ Pass
10 OVLD +1.50 0151% Pass
116.85 3 -0.14 +0.50 0.15¢% Pass
5 0,12 +1.00 0.15% Pass
10 -0.18 +1.50 0.151% Pass
106.85 3 -0.14 +0.50 0.15% Pass
5 -0.11 +1.00 0.15% Pass
10 -0.25 +1.50 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 51.4:1983 (R2006) 8.4.2
Amplitude [dB| Crest Factor Test Result [dB] Limits [dB] Expanded Uncertalnty [dB] Result
136.85 3 ovLD + 0.50 0.15% Pass
5 OVLD +1.00 0.15¢% Pass
10 ovLD +1.50 0.15%¢ Pass
126.85 3 -0.13 + 0.50 0.15¢% Pass
5 -0.12 +1.00 0.15% Pass
10 OVLD +1.50 0.15% Pass
116.85 3 -0.13 + 0.50 0.15% Pass
5 -0.12 +1.00 0.15% Pass
10 -0.17 +1.50 0.15% Pass
106.85 3 -0.14 +0.50 0.15% Pass
5 -0,12 +1.00 0.15% Pass
10 -0.24 +1.50 0.16¢% Pass

— End of measurcment resulis—

LARSON DAVIS ~ A PCB DIVISION
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Certificate Number 2023003641

Gain
Gain measured according to |IEC 61672-3:2013 17.3 and 17.4 and ANSI 51.4-2014 Part 3: 17.3 and 17.4
Expanded
Ti 1
Measurement est Result [dB] Lower limit [dB]  Upper limit [dB] Un (dB) Result
0 dB Gain 93.95 93.90 94.10 0.15 Pass
0 dB Gain, Linearity 41.16 40.30 41.70 0.16 Pass
OBA Low Range 94.00 93.90 94.10 0.15 Pass
OBA Normal Range 94.00 893.20 94.80 0.15 Pass
— End of measurement results—
Broadband Noise Floor
Sell-penerated nolse measured according lo IEC 61672-3:2013 11.2 and ANSI 51.4-2014 Parl 3; 11.2
Measurement Test Result [dB] Upper limit [dB] Result
A-weight Noise Floor 26.99 36.00 Pass
C-weight Naoise Floor 27.20 35.00 Pass
Z-weight Noise Floor 33.04 39.00 Pass
= End of measurement results—
Total Harmonic Distortion
Measured using 1/3-Octave filters
Measurement Test Result [dB]  Lower Limit (dB]  Upper Limit [dB] Expanded Result
: Uncertainty [dB]
10 Hz Signal 135.85 135.06 136.65 0.16 Pass
THD -65.77 -58.00 0.00 % Pass
THD+N -61,89 -58.00 0.00% Pass

— End of measurement results—

i,
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Measured Level [dB]
&

The SLM is sel to low range.

Freguency [Hz]
6.30

8.00
10.00
12.50
16.00
20.00
25.00
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200.00
250.00
315.00
400,00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

0.0

Certificate Number 2023003641

1/3-Octave Self-Generated Noise

Test Result [dB]

19.96
18.41
18.46
17.19
16.76
16.12
15.58
15.02
13.96
13.10
12.83
11.97
11.14
10.24

8.68

9.33

8.99

8.80

8.63

8.84

9.18

9.69
10.36
11.06
11.97
12.72
13.62
14.53
15.49
16.43
17.48
18.45
19.43
20.40
2143
2239

1000

Freguency [Hz]

1000.0

W Moasured  —gg- Upoper Limit

24 Ly
. W

Upper limit [dB]

- End of measurement results—

24.60
24.00
23.50
23.00
2290
22.40
2230
21.50
20.20
18.80
17.60
16.60
16.90
15.70
15.50
15.20
16.20
15.20
15.70
16.00
16.60
17.30
18.10
18.80
19.80
20.80
21.70
22,60
23.50
24.50
25.50
26.50
27.40
28.50
28.50
30.40

o

10000.0

100000.0

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
. Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

LARSON DAVIS - A PCB DIVISION
1681 West 820 North

Provo, UT 84601, United States
T16-684-0001

2023-3-13T14:35.34
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Certificate Number 2023003641

- End of Report—

Signatory
LARSON DAVIS - A PCB DIVISION
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORFORATE SERYICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUAMNG, SUANLUANG BANGROK 16256 TS CTIBLTIg 17038
TEL.G-2717 3000 28 FAR. (0-2719-0434 CALIBRATION 2008

S
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s
b
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>>§(

Cert.No.: 23CH122€
Page.. 10of3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HA1G0019

D No. : UAE.EFM.202/2564(EFM.pH.10/64)

Condition As-Recelved: Used Item

Recelved Date : 28 Septemnber 2023

Calibration Date : 27 September 2023

Reference : 2309-0881WSCH

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

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

Ambient Temperature : (26 + 25} °C
Relative Humidity : (50 = 15) %
Calibration Procedure: In - house method :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified refarence material {CRM)

- CP-CHE2 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by :

(\/) Saithip Meangmai

{ ) Warakom Lerngagtraku!

{ ) Ponpan Paipim

Issue Date : 2 October 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificale may nat be repraduced other than in foll, eacep with the prior wrilen

Appraval of the head of Corpurale Services 3 . Equipment Calibration and Testing Serviess.

nasluemuny
A 0053073
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Cert.No.: 23CH1226

Page.: 20f 3
Condition of this callbratlon result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2] Ref. Standard Thermometer 4982054 110RCO44 231908 26 Jul 2024

This certification is traceable to the Intemnaticnal System of Unit maintained through:-
- Technology Promaotion Association {Thailand-Japan)

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lat No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6.986 CPA chem 863833 28 Dec 2023
pH 9.997 CPA chem 913600 14 July 2024

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

Calibratlon Results
Function : m¥ Measurament
Ferforming standard curve by Fluke at pH (4,7)7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (+mV) K
pH my my pH
pH Meter 4.00 177.48 177.6 4.01 0.058 200
S/N.: HA1G0019 7.00 0.00 0.2 7.00 0.058 2.00
7.0C 0.00 0.2 7.00 0.058 2.00
10.00 -177.48 -177.2 10.01 0.058 2.00

9N
a 1182400
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Cert.No.: 23CH1226
Page.: 3of 3
Calibration Resulis
Function : pH Measurement
Perfoarming three buffers standard curve by using buffer nominal pH {4,7){7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH measurement| factar
(mV) (1) k
pH Electrode 4,308 4.01 141.5 0.0072 2.00
SiN.. - 8.988 5.98 -34.8 0.011 2.00
B.986 7.00 -24.2 0.011 2.00
5,997 10,01 -205.7 0.0085 2.00
Function : Temperature Measurement
{ ") Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serfal No. ! c
Dimansion of probe;
- Length : 103 rmrm
- Diameter : 16 mm
- Immersion Depth ; ad mm
Calibratlon Standard uuc* Error Uncertainty of | Coverage
Point Temperatire Reading measurement factor
(°c) (°c) (°C) (°C) (£°C) K
250 25.002 250 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 013 2.00
350 35.003 35.0 ~0.003 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 & level of confidence of approximately 95 %.

-olo-

tond

a 1182395
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE I N OWVAT IV E

§Ew mE A

whiw B lucvitwl Bumngems $1in

"IIII“M. i

T MO0 13, SO SUNTINAKDRN 11 TAMBON BANG KAE(Q,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAIL AND -TISITIS17025

' g s CALIBRATIOND298
TEL: (66)0-2 16-5860-1 FAX: (6600-2 ] 16-7 140

Certificate of Calibration

Customer Certificate No : 23-TPM-483

Name ' UNITED ANALYST AND ENGINEERING Request No : Req-2023-2174
CONSULTANT CO.LTD.

Address 81 Soi Udomsuk 41, Sukhumyit Road, Bangchak, Prakanong, Page: 172

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter :  Temperature

Instrument Name ¢ Thermal Environment Monitor Range Calibration : 20 7C 10 60 °C
Manufacturer : M Type of Sensor : RTD

Model r QT-32 Sensor Diameter (mm) © 4.5

Serial Number ¢ TPS030006 Calibration Position (mm) = 67.5
Resolution . 1°C Instrument Starus - Used

1D Number : UAE.EFM.0R1/2561

Calibration Environment and Details

Temperature f [ACEINC
Hurmdity i 55%RH+ 15%RH
Received Date ;11 October 2023
Calibrated Date i 17 October 2023

Calibration Procedure @ In-house method CP-TPM-01 by Comparison with Standard Thermometer,

Reference Standard  :  Pigital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT1L RTD100, SN:
OROOD057, 1D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No. : QR23-
0494

Traceability * This Centificate is traceable 1o S1 Unit through Quality Rebom Co,, Lid., NSC-ONSC Accreditation No.;

Calibration 0292

Note
The reported uncertainty is based on standard uncerainty multiplied by the Covernge Factor k=2, providing a level of confidence

approximately 95 %,

Approved By : me.
Mr. Noppadon Luangart

Technical Manager

Issue Date @ 17 October 2023

Fhe results relased only vo the item calibrated, The cenificare thall not be reproduced except in Sll, withowt written approval of the Innevative Instrument Co,, Lid

sl



INNOVATIVE INSTRUMENT CALIBRATION LAB

\%i

INNOVATIVE INSTRUMENT COLLTD, HEAD OFFICE N NOVATIVE -
7139 MOO 13 S01SUNTINAKORN 11 TAMBON BANG KAEQ. uiin Bt Buswgssn e i

IC;T_ \._‘ 5
AMPHOE BANG PHLLSAMUT PRAKAN PROVINCE 10530 THAILAND NSC-TISLTIS1 7028

CALIBRATIONO298
TEL: (66M2116-3860<1 FAN: (66 M=2116-7 140

Calibration Note Certificate No : 23-TPM-483
ULUC Adjustment s Mot Adjust Request No @ Reg-2023-2174
Page ; 2/2

Result of Calibration @

Standard
UL Reading Correction Uneeriminty
LT Sensor Temperatire )
(*C) L) {2 )
=)
200031 199 + 0.1 013
25,033 249 =001 0.13
30035 29.8 02 013
35037 348 + 0.2 013
WET
40.039 9.9 + 0.1 013
435040 44.9 =01 (.13
Si.044 49.9 =0.] 013
G048 59.8 +0.2 0.13
20033 19.9 +0.1 0.132
25.035 249 0.1 0.13
n.034 199 +.1 0.13
35.036 349 + 0.1 0.12
DRY
40.038 40,0 0.0 0.13
45,041 45.0 LK 0.13
50,044 50.0 LI 0.13
60.046 59.9 +0.1 0,13
20,031 19.9 +.1 013
25.033 24.9 +{1 013
30,034 29.8 « (0.2 013
35.038 4.8 ~0.2 0.3
GLORE

40,040 399 +10.1 013
45,041 44.9 +,1 013
0042 499 =101 013
60047 58.8 +02 0.13

End al Certificate

Calibrated By :

The results related only w e iem calibrited. The cenificate shall not be reproduced except in full, withowt written approval of the Innevative Instrument Co,, Lid,

whdislIRURL™


1144
Rectangle



INNOVATIVI
INNOVATIVE INSTRUMENT C'O
TR MO0 13 SO1SUNTINAKORN 1 TAMBON BANG KAEO

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE

TEL

INSTRUMENT CALIBRATION LAB

LT, HEAD OFFICE

(662 ] 16-53800-1 FAN: (66021 16-T 140

10540 THAT

INI_\II(_:_ll\_I;\'I IVE

J widbe Butuovidd Bumaqoies $1vhin

NSC-TISITIS1TO2E
CALIBRATIONOZOR

Customer

Mume

Address

UNITED ANALYST AND ENGINEERING

CONSULTANT CO.LTD

Certificate of Calibration

Certificate No : 23-TPM-502

Request No : Reg-2023-2230

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unit Under Calibration Details

Calibration Parameler
Instrument Name
Manulacturer

Muodel

Senal Number
Resalution

1D Number

Calibration Environment

Temperature
Humidiry
Received Date
Calibrated Date

Calibration Procedure

Reference Standard

Traceability

Nole

Temperature

Thermal Environment Moniior

TSI QUEST
QT-312
TPTO30008
0.1 °¢

UAE.EFM.219/2562

and Details
23°C+3%

55 %RH £ 15 %RH
18 October 2023

2 November 2023

Pape: 12

Range Calibrution : 20 °C to 60 °(

Type of Sensor :  RTD

Sensor Diameter (mm) : 4.5

Calibration Position (mm) G7.5

Instrumenit Status Used

In-house method CP-TPM-01 by Companison with Standard Thermometer,

Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTDIOO, SN:

OB000057, 1D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No. : QR23-

0494

This Certificate 1s truceable 1o S Unit through Quality Reborn Co., Lid., NSC-ONSC Accreditation No.:

Calibration 0292

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

approximately 93 %

Approved By :

Issuc Date ;

Mr. ™y

Tec

2 November 2023

The results related only (o flve Hem calibrated. The certificate shall not be reproduced except in full, withoin wrinten approval of the Imovative Instrument Co., Lid

sl
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €O LTD. HEAD OFFICE

T3 MO0 13, SO SUNTINAKORN 11 TAMBON BANG KAED
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 16630-21 16-3860-1 FAXN: (6600-2] 16-T 140

IR N OWATIVE

el Bl Bumaganas 40

N5C-TISI-TIS1T025
CALIBRATIONO238

Culibration MNote

Certificate No :

23-TPM-502

LIUC Adyjustment Mot Adjust Request No : Reg-2023-2230
Page: 272
Result of Calibration :
Standwrd
U Wrmding Cwrrectlsn Unerriaimy
UUC Sensor Fratspet it
" ) in %)
(S
20031 0.0 KN 13
25033 25.0 0.0 13
30.035 3.0 0.0 013
15.036 35.0 0.0 013
WEIT
40.040 40.0 0,0 0,13
45.040 450 0.0 013
043 300 0.0 013
.47 #0.0 0.0 TN R
1,033 0.1 {1 013
25036 251 0.1 015
037 0.1 0.1 013
315039 35.1 =11 013
DRY
40,039 40.1 (18} 013
45041 45.1 [N 013
50043 501 -0 013
60045 Bl 1 1 iy
200032 n 0.0} 0.13%
25033 250 0.1 013
30,034 0.0 0.1 013
15.035 50 (1K1} IR K]
GLOBE
40034 40.0 0.0 D.11
45040 450 1.0 013
0043 s00 [IK1] nla
[SERIE T RN (1X1] 013
End of Certificate
Calibrated By :
Mir
The results related only 1o the dem calibemed. The cerificate shall not be reproduced except i full, without wntien approval of the Innovative Instrement Co., |

wheslupus
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICI IMNMMNOVATIVE |

T30 MOO 13, SOLSUNTINAKORN 1 TAMBON BANG KAEQ _ r wiiw Tffur il Busvguns Siia

HSC-TISI-TIS1 702!
CALIBRATIONDZO9S

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0=2116=-5860=1 FAX: 166M0=2116=-T140

Certificate of Calibration
Customer Certificate No : 23-TPM-192
Name UNITED ANALYST AND ENGINEERING Request No : Req-2023-0710
CONSULTANT CO.LTD.
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Page: 172

Prakanong, Bangkak 10260

Unit Under Calibration Details

Calibration Parameter :  Temperature

Instrument Name : Thermal Environment Monitor Range Calibration : 20 °C 1o 60 °C
Manufacturer Quest Technologies Type of Sensor : RTD

Model v QT-34 Sensor Diameter (mm) : 4.5

Serial Number : TEH020027 Calibration Position fmm) :  67.5
Resolution Sl ¢ ) ) & Intrument Status Used

D Number t UAE.ANV.125/2551

Calibration Environment and Details

Temperature : 23°C3°C

Humidity : S559%RH + 15 %RH

Received Date ;28 March 2023

Calibrated Date 3 April 2023

Calibration Procedure  :  In-house method CP-TPM-01 by Comparison with Standard Thermometer

Reference Standard Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD100, SN:

08000057, 1D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No. : QR23-
0494

raceability This Certificate is traceable to S1 Unit through Quality Rebom Co., Ltd., NSC-ONSC Accreditation No.:

Calibration 0292

Note
The reporied uncertainty is based on standard uncertainty multiplied by the Coverage Factor &=2, providing a level of confidence

approximately 93 %.

Approved By :

il

Technical Manager

Issue Date : 3 April 2023

The results retated anly to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument {'] 1

.!\!.
~BANNIAIUAN
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INNOVATIVE

INNOY

AMPHOI

TEI

139 M 13

INSTRUMENT (

INSTRUMENT €0, LTI, HE

v TTVE

SO SUINTIN TAMBON

AOMRN 1]

ALIBRATION |

B

BANG KAED

AN OVATIVE

-
| uhiiw Blucyilel Bumvwpun 4he
J

NBC-TISILTIS17025

BANG PHLT SAMI MAKAN PROVINCE 10540 THAILAND
( I PRAK i L CALIBRATIONO298
0G0 16-5SR60 FAX (66 N=2] 16=7 140
Calibration Note Certificate No : 23-TPM-192
LUC Adjustment Not Adjust Request No : Reg-2023-0710
Page 1 272
Result of Calibration :
Standared
UL Reading Larrecthom Uncrrtalnty
UUC Sensar Temiperalure
) ) &™)
*Ch
_‘|||:|l_' M2 0.2 .11
25033 252 [ 013
10,037 0.2 0.2 0.13
15,038 15.2 0.2 013
WET
40,041 40.2 -02 0.13
45,040 45.2 0.2 0.13
L0043 50.2 0.2 0,13
60,050 6.2 0.2 0D.13
20,013 19.8 0.2 0,13
250358 24.8 0.2 o3
1.034 0.8 0.2 01y
15.037 4.8 0.2 0.13
DRY
40,039 198 + 0.2 013
45,042 4.8 + 1. 013
50,044 49.9 +0.1 0.13
60,047 509 +0.1 013
20,031 19.8 +0.2 013
25.013% 248 v 0,2 013
30036 9.8 + 02 0.13
15,037 14,8 +10.2 013
GLOBI
1041 LR v 0,2 0,13
45043 44.8 + 0.2 .13
S0.045 49.9 IR 113
6l 048 9.9 v .1 013

End of Certificate

Calibrated By :

The results relnted only to the iem colibmled. The cemtificate shall not be reproduced except in full, wirhout written approval of the Innovative Instrument Co

endslimunu
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT OO0, LTI HEAD CFFICE

L

MPHOE BANG PHLI SAMI

P3O MO 1E, SOUSUNTINARKORN 1 TAMBON BANG KAED

I PRAKAN PROVINGCE 10540 THAL

TEL: (66H0-2] 16=-3860-1 FAN (660021 16=T 14

i %

w13

AN NOWVATIVIE

ANE) Kufional Accrpditaion Baarg

I— v Buluadw Buswioue 4506 ACCRAEDITED

Certiflicate of Calibration

Customer

Name UNITED ANALYST AND ENGINEERING CONSULTANT CO,,

Address
Bangkok 10260
Unit Under Calibration Detuils

Mensurement ltem Air Flow Meter

Muanulacturer sl
Model = 4146
Senal Number 1461922007

1 UAEEFM.223/2562
Location of Calibration LAB 4 AIR VELOCITY METER
Culibration Environment und Details

.i-l'|I|F|l'1iI‘IJ|l' 23 3"

55 %RH = 20 %RH

Humidity

Barometne Pressure 1013 hPa = 10 hPa

Received Date 11 October 2023

Calibranon Date 25 October 2023

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

‘ahbration Procedure

Certilicate No : 23-AFM-221 Rev.|

LTD. Request No @ Reg-2023-2172

Sensor Model

Sensor Senal Number

[n=house method CP-AFM-01 by Companson techmque with Standard Primary Flow Calibrator

Relerence Standard

Maodel

Serial Number

I'racehle Due Calibration

Air Flow Meter

Gilibrator 3 Standard low

190310711003

Sensidyne 12 July 2024

Air Flow Meler

Gilibrator 3 High Mow

18501012012

Sensidyne 12 July 2024

[L'!'I:rli'l';llllfl' meier

GT 11

(8000057

Qrebom 27 February 2024

Pressure meler

CPG2400

41000KDLI/GS 1882 TPA

7 November 2023

Traceability :

This Certificate is traceable 10 S1 Unit through Sensidyne A2LA Accreditation No. 3943.01

MNole :

The reported unceriainty is based on standard uncertainty multiplied by the Coverage Factor &

This Certificate was issued to replace to Calibration Certificate No, 23-AFM-221

Calibration By :

91

Service Calibratnon Engineer

"

providing a level ol confidence approximately 95 %

Approved By :

Calibration Engimecr \'cl|.'L'r‘\Ih-.'I

Issue Date ; 7 November 2023

The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of the |Lﬂﬂﬂﬂ§1&lﬂg‘uqu

FM-TOB-AFM-01 Rev.00 Issue date 01/07/19
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €O LTI HEAD OFFICE - =
= I N OWVAT W
T30 MO0 1Y, SOTSUNTINAKORN 11 TAMBON BANG KAED, = S e S D LU S E L AT Wafanal Accraditation Rasrs
= whdn BuTuniitel Busvgaus $ie ACCREDITED
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND =i _ arawras
CALIBRATION LABDRATORY
TEL: (66021 16-5860- 1 FAN: 1660021 16T 140 AC-2961
Page 2/2
Certificate No : 23-AFM-221 Rev.|
Request No : Reg-2023-2172
Result of Calibration :
Temperature Pressure 5Th uuc Error Uncertainty
('c) (kPa) (Vmin) (l/min) (I/min) (1/min)
2540 101.16 0.020 0.019 -0.001 0.0013
25.30 101.17 0.049 0,049 0.000 0.0033
25.30 101,19 0.098 0.1 0.003 0.0028
2520 10118 0,196 0.200 0.004 0.0056
25.30 101,18 0.498 0.500 0.002 0.0073
25.20 101.16 1.00 1.0m 0.000 0.083
1520 101,18 1.705 1.701 0,004 D085
2540 101,15 2003 2.007 0,004 D.OB6G
25.30 101.10 2.986 1.000 0.014 0.042
2530 101.10 3979 4.001 0,022 0.056
25,30 101,10 5013 5,002 -0.011 0.070
Note STD : Standard UUC : Unit Under Calibration

- ULIC Reference Condition : At21.1 €, 101.3 kPa, Air

= Flow Rate was corrected for non-standard operating condition by using equation :

Qm{,‘as _ Qref x Pres X Tmea:

ref Tres
where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature
Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited

End of Certificate

1
The results related only to the em calibrated. The cenificnte shall not be reproduced except in Tull, without written approval of the |Wﬂﬁhﬂg‘l’ﬂu

FM-708-AFM-01 Rev.00 Issue date 01/07/19
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CORPORATE SERVICES J: EQUIPMENT CALIBRATION AND TESTING SERVICES Ll e

L T

TEL, 0-2717-3000-24 FAX. 0-2719-9484

16

fJ'Ilj

53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7770

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) :“-n_h,__.d-f?';;_

NEC-TISLTISIT02S
CALIBRATION G008

Certificate of Calibration  ©ertifieats No.: 23m558

Page: 1 of 2

Equipment : Aneroid Barometar
Kianificeturar: 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 Sarvices
Serial No.: -
1D No.: UAE.ANV.124/2550

Condition As-Received: Used ltem

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

81 Soi Udomsuk 41, Sukhumvit Road,
Relative Humidity: (50 % 15 ) %

Bangchak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according fo In-house calibration procedure CP-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 instrumenris
Instrument Model Serial No. Certificate No.
1) Standard Baromeler DPI142 14225050486 MP-0084-23
2. This instrument was installed in vertical orientation and center of the dial was used as the reference leval.
3.This result of calibration was made on requested al the point speciflied by cuslomer
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 Certificalion |s traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : Suksan Khankaew Approved Signatory :

Due Date
03 May 2024

Issue Date : 08 June 2023 [

| Attapol Panurach

naslualu
B 0316958

fd
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Cert.No.: 23P1858
Page: 2of 2

Result of calibration:- Without adjustment Range : 950 hPa 1o 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (hPa) 959.93 | 970.47 | 98193 | 991.32 | 100229 1011.64 | 1021.14 | 1032.30
UUC*® Indication (hPa) 960.0 570.0 580.0 890.0 1000.0 1010.0 | 1020.0 | 1030.0
Errar (hPa) 0.07 047 -1.93 -1.32 -2.29 -1.64 1.14 -2.30

Decreasing Pressure

Applied Pressure (hPa) 1032.30 | 1021.44 | 101167 | 1002.36 | 992.35 | 981.94 | 970.49 | 958.94
UUC" Indication (hPa) 1030.0 1020.0 1010.0 | 1000.0 920.0 980.0 §70.0 860.0
Error (hPa) -2.30 -1.44 -1.67 -2.36 2.35 -1.94 -0.49 0.06

The uncertainty of measurement was + 0.30 hPa
* 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 %

-00o-
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:\f \ I\IQ;K r:":
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S—
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 1l
=
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77~ 0 |
oy

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISLTIS 7025

CALIBRATION 00DB

Certificate No. :
Page :

23H1101
1of 2

Certificate of Calibration

Equipment : Digital Thermo-Hygrometer
Manufacturar: Digicon This certificate may not be reproduced othar than in full,
excepl with the prior written approval of the head of
Model : TH-02 Corporate Services 3: Equipment Calibration and Testing Services
Serial No.: 395034175
1D No.: UAE.EFM.184/2565
Condition As-Received: Used Item
Received Date: 18 May 2023

Calibration Date: 22 May 2023
to 24 May 2023

2305-0641WSC
{25 £ 3 "C

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

Ambient Temperature:

. . 1 i 5 d, Bz shal
Relative Humidity: (50 £ 20 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO03 according to comparison
with standard chilled mirrar sensor for humidity measurement function and comparison with standard

temperature probe for temperature measurement function into humidity / temperature chamber,

Condition of this result of calibration

1.Reference standards instuments

Instrument Model Serial No. Certificate No. Due Date
1} Chilled Mirror Hygrometer Dew Master 44730 20563A 14 Jun 2023
2) Handheld Thermometer With Sensor 1521 ABA339 2211251 12 Ccl 2023

2.The certificate is valid only to the item calibraled 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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Kraipop Onrat
25 May 2023

Approved Signatory :
[ /] Chakrit Wa

[ ] Paornthippa

[ ]Viporn Tantiyawutti

nasluemun
B 0314979
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Result of Calibration:-

Function:;

Without Adjustment

Humidity Measurement

Reference Standard

Temperature Humidity

(°C) (%R.H.)
25.0 40.1
25.0 50.1
25.0 60.0
25.0 70.2

Result of Calibration:-
Function:

UuUC* : Unit Under Calibration

uuc*
Reading
(%R.H.)
41
51
60
67

Without Adjustment

Temperature Measurement

Standard

Temperature

("C)
20.014
25.022
30.033
40.000

uuc*
Reading
(“C)
20.4
25.6
30.3
40.1

Error
(%R.H.)
0.9
0.9
0.0
-3.2

Error
rc)
0.386
0.578
0.267
0.100

Cert. No.: 23H1101

Page.: 2 of 2

Uncertainty

of Measurement

(+%R.H.)

1.3
1.6
1.6
1.6

Uncertainty

of Measurement

(£°C)
0.42
0.42
0.42
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied

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

-000-

nanslumu

21162980

AN
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Certificate of Calibration
Customer
e UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-115
Request No : Reg-2023-1544

CONSULTANT CO..LTD

o |

\ddress .

Soi Udomsuk 41, Sukhumvit Road, Bang

0260

Prakanong, Bangkok |
Unit Under Calibration Details

Acoustic (

cment eI

Manufacturer oidB

Model CAl

Senal Number R4065

1D UAE.EFM.167/256

Calibration Environment and Details
[emperature (d3EL"C)
(50) 4

Humidirty 20 %RH )

Barometric Pressure (1013 £10.0 hPa )
Received Date 2] |‘.I|_'; 2023
Calibr n Date 4 August 2023

Location of Calibration : LAB 1 Acoustic

Calibration Procedure In-house method CP-ACT-02 based on [EC

60942:2017 Electroacoustics

Sound calibrators

Reference Standard Model Serial Number

I'raceable

Due Calibration

Sound Calibrator 15A 58079

31 May 2024

1047765

THD Multim

NIM

1 s 1AW
3y 1 January 2024

hie cartif
This certif

icate providoes traceability of measurement to 1

Traceability

realization of the international System of Units (51)

Note
I'he reported uncertainty is based on standard uncertainty multiplied by the Coverage

confidence approximately 95

Calibrated By :

Service Calibration Engineer

Issue Date :

Factor k

ognized national standard, and to the

Orm

Calibration Engineer Superviso
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
NNOvATIVE |

7130 MO0 13, SOI SUNTINAKORN 11 TAMBON BANG KAED. e e

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 105480 THAILAND = e ACCREDITED
TEL: (660-2116-3800-1 FAX: (66)0-21 16-T 140 A e haay any
Page2of2.

Certificate No ; 23-ACT-115
Request No : Req-2023-1544

Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error ({x=dB) Class 1 (£ dB)

94.dB / 1000 Hz 93.90 -0.10 2 - 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 (.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 = 0.40 25
Note :

= Acceptance limit was IECH094.2:2017 Class |
- The calibration resulls exclude the ealibrator pressure correction

+ The calibration results exclude the microphone volume correction

End of Calibration

The results related only 1o the ftem calibrated. The certificare shall not be reproduced except in full, without wrien approval of the Innovative Instiment Co.

- ipnaslueauny
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Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-110

CONSULTANT CO.LTD Request No ; Req-2023-1407

Address 81 Soi Udomsuk 41, Sukhumvit Road, Bange
Prakanong, Bangkok 10260
Unit Under Calibration Details
Measurement item Acoustic Calibrator Class |
SVANTEK 94 . 114 dB /1000 Hz

Model SV 35A Intrument Status Used
Serial Number 713246
D « UAE.EFM.104/256
Calibration Environment and Details
lemperature (2322°C)
Humidity (50 & 20 %RH )
Barometric Pressure (1013 £10.0 hPa )
Received Date 26 June 2023
Calibration Date 27 June 2023
Location of Calibration LAB | Acoustic
Calibration Procedure In-house method CP-ACT-02 based on [EC 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

I'raceability ['his certificate providoes traceability of measurement to recognized national standard, and to the

ational System of Units (S1)

realizanon ol

MNote

T'he reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 ¢

Calibrated By :

Mr. N orm

Service Calibration [ ngineer Calibration i-_n:_:inc-gy Supervisor

-

Issue Date : June 2023

he results related only to the em calibried. The certificate shall not be reprodiuced except tn Iy prithioul written approval of i

wdBNANSIAIUAN
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €O, LTD. HEAD OFFICE

TOLFD MOO 13, SO0 SEPNTINAKORN 1 TAMBON BANG KAECQ,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10240 THAILAND

TEL: (G6M-2116-3860~1 FAX: (66)0-2116-T140

Sound pressure level

|IIIIIH'I

NN OVATLIVE |

afas

“III.III

i Bulurifvl Suangeue $ha

ANE] National Aceraditation deara
ACCREDITED

oo B
CALARATION LAOORATORY
AC-21961

Page2of2.
Certificate No : 23-ACT-110
Request No : Req-2023-1407

Calibration Results : Without Adjustment

Calibration Range

Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error ( +dB) Class 1 (= dB)
94 dB / 1000 Hz 03.82 .18 = - 0.13 0.25
114 dB / 1000 Hz b B -0.23 - . 0.13 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
114 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 (£ %)
04 dB / 1000 Hz 0.09 - 0.40 2.5
114 dB / 1000 Hz 0.28 . 0.40 2.5

Note :

= Acceptunce limit was [EC60942:2017 Class |

- The calibration resulls exclude the calibrator pressure correction

= The calibration results exclude the microphone volume correction

End of Calibration

The results related only 1o the ilem calibrated. The certificate shall not be reproduced except in full, withowt writien approval of the Innovative Instrument Ca,

wonasluauau



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

151/1 Sirinthorn Rood Bongbumru, Bangplud, Bangkok, 10700 Thalland

Tel. +B6 2433 B33] Ermail : calibration@sithiphorm.con

SITHIPORN ) jbimk

NSC-TISI-TIS 17025
CALIBRATION D394

Cert. No. : ACL24100

Pages : lof8

Calibration Certificate

Equipment :
Manufacturer ;
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

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

00558212/ 157973 /48067
UAE.EFM.044/2558

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
31 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND,
( 23.0 £3 )
{1013 %3 )

( 50.0 £20)

[+ 4]

5 JANUARY

2024

29-30 JANUARY 2024
02 FEBRUARY 2024

Calibrated by :

Approved by :

Nathakorn Pisutpaisan

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

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

naslumuny
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331 Email : calibration@sithipherncom CALINRATION 0304
Cert. No. : ACL24100
Job No. : VC6TACO0057
Pages : 20f8
Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAL 34560495 AA-3002-23 14-FEB-24

|8

- This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-481/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailond

Tel. +B6 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN

NSC-TISI-TIS 17025
CALIBRATION D394

Summary of Measurement Result :

Cert. No. : ACL24100
Job No. : VC67TACOD057

Pages : 3of8

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

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailend
Tal. +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN)

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24100
Job No. : VC6TAC0057

Pages 40f 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value

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

Frequency Measured value
Weighting (dB)
A - weight 13.4
C - weight 19.3
Flat 25.0

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight =1
Limits
125 0.2 0.2 0.2 £1.5
1000 0.0 0.0 0.0 £1,0
8000 1.0 1.1 11 +5.0

9N

- - —
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirintharn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates
Tel +66 2433 833 Email : calibration@sithiphorn.com NG TRNET VTR
CALIBRATION 0394
Cert. No. : ACL24100
Job No. : VC6TACO0057
Pages : 50f8

4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,

o=

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; i ) Acceptance
Flat C-weight A-weight
Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 515
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 + 0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 + 0.1
Slow 94.0 94.0 0.0 + (0.1
Leq 94.0 94.0 0.0 + (.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 '



1144
Rectangle



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451-451{1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand »50CIat
Tel +66 2433 8331 Email : calibration@sithiphorn.com NSC-TISETIS 17025
CALIBRATION 0394

Cert. No. : ACL24100
Job No. : VCGTAC0057
Pages : 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 + 1,1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 k1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 31,1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 .1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 k1.1
54.0 54.0 0.0 +1,1
49.0 49.0 0.0 +11.1
44.0 44.0 0.0 k1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 1]
30.0 30.1 0.1 + 1.1
29.0 29.1 0.1 1.1
28.0 28.2 0.2 +1.1
27.0 27.2 0.2 t 1.1
26.0 26.3 0.3 +1.1
25.0 25.3 0.3 + 1.1 1

t®
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +],1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5:5-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5 ;=50
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.9 -0.5 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.2 0.2 +2,0)
Negative half cycle 1354 135.2 -0.2 +2.0

I
|
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.7 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

: ACL24100
: VCOT7ACD057
: 8of8

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

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

End of Calibration Certificate
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
01000182 / 187202 /01844

UAE.EFM.024/2564

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(-23.0.4+3) L &
( 101.3 £3 ) kPa
( 50.0 £20) v

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Calibrated by : Nathakorn Pisutpaisan
h I

Approved by :

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

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

nanslumuny
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Job No. : VC67AC0034

Pages : 20f8
Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

l. Reference Standard Instruments :

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

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

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

3.1 National Institute of Metrology (Thailand).

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

t®
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Summary of Measurement Result :

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

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 18.1
Flat 23.9

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight 5
Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 + 1.0
3000 1.6 1.7 1.7 +5.0
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

6. Long - term stability

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

3
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Pages : 6of 8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 k1.1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 & 1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 #].1
129.0 129.0 0.0 k1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 +1.]
94.0 94.0 0.0 t .1
89.0 89.0 0.0 1.
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 k1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 -3 B
59.0 59.0 0.0 + 1.1
54.0 53.9 -0.1 + 1.1
49.0 49.0 0.0 E 11
44.0 44.0 0.0 =}
39.0 39.0 0.0 i=1.]
34.0 34.0 0.0 k1]
30.0 30.2 0.2 1.1
29.0 29.2 0.2 + 1.1
28.0 28.3 0.3 +1.1
27.0 27.5 0.5 1.1
26.0 26.6 0.6 +1.1
25.0 25.7 0.7 +1.1 '
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 &1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB)
0.25 I 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1,05 <Z5
200 800 134.0 134.0 0.0 £1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 k.5 =5.0
SEL 2 8 108.0 108.0 0.0 1.0'; 25
200 800 128.0 128.0 0.0 +]1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.3 -0.1 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 0.2 +2.0
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +(.3

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

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

End of Calibration Certificate
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00709670/ 188531 /01221

UAE.EFM.022/2564

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

( 23.0£3) i >
(1013 £3 ) kPa
( 500 £20 ) %

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by :

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

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

wnansluemun
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Pages : 20f8
Calibration Procedure : CP-AC-01

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

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

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

Condition of this result of calibration :

l. Reference Standard Instruments :

Instrument Model Serial No. Cert. No, Due Date

Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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sSummary of Measurement Result :

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

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For>4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Cert. No. :

Job No.

Pages
Result of calibration :
1. Absolute sensitivity

Reference Measured Acceptance

Acoustic Signal Value Deviation Limit

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

93.9 (93.98) 93.9 0.0 +0.3

2, Self-generated noise

2.1 Normal test

Measured Value
(dB)
15.4

ACL24061

: VC6TAC0034

4 0f 8

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

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

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : _ Acceptance
Flat C-weight A-weight =
Limits
125 0.0 0.0 0.0 £1.5
1000 0.1 0.1 0.1 +1.0
2000 3.0 3.1 3.1 +5.0

0
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz ) N . Acceptance
Flat C-weight A-weight
Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.1 0.0 *1.5
1000 0.0 0.0 0.0 +].0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 + 0.1
Leg 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 + 1.1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 £1.]
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 £
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 £ 1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 +1.]
94.0 S4.0 0.0 = 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1,1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 + 1.1
54.0 54.0 0.0 + 1,1
49.0 49.0 0.0 £ 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 + 1.1
29.0 289 -0.1 + 1.1
28.0 28.0 0.0 +1.1
270 26.9 -0.1 #1:1
26.0 259 -0.1 + 1.1
25.0 24.9 -0.1 £ 1.1 1
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Cert. No. : ACL24061
Job No. : VC67AC0034
Pages : 7Tof8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 l 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0 ;-2.5
200 800 134.0 134.1 0.1 +1.0
S 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.53+5.0
SEL 2 8 108.0 108.0 0.0 1:005-2.5
200 800 128.0 128.0 0.0 *1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 1354 -1.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 +2.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 2.0
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Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 x1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.1 -0.1 +(.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %
y g p g pp ¥

End of Calibration Certificate
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NSC-TISI-TIS 17025
CALIDRATION 0394

Cert. No. : ACL24049
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location ;:

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00408979 / 156122 /90424
UAE.EFM.006/2564

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

{ 23.0 £3 ) °C
( 101.3 £3 ) kPa
( 50.0 £20) Yo

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Nathakorn Pisutpaisan

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

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

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

451-451/1 Sirintharn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailland
Tel, +86 2433 833) Email: calibration@sithiphorm.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24049

Job No. : VC6TAC0034

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

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

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at
3.1 National Institute of Metrology (Thailand).

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

Cert. No. : ACL24049
Job No. : VCGTACO034
Pages : 3 of8

Summary of Measurement Result :

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

t®
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN, /b
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CALIBRATION D394

Cert. No. : ACL24049
Job No. : VC6TACO0034

Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 093.9 0.0 +(.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.8
Flat 23.6

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight -
Limits
125 0.1 0.2 0.2 1.5
1000 0.0 0.0 0.0 +1.0
8000 02 -0.1 -0.2 £5.0
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 8331
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-

NSC-TISI-TIS 17025

Emaoil : calibration@sithiphorncom
CALIBRATION 0394

Cert. No. : ACL24049
Job No. : VC67AC0034
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : _ Acceptance
Flat C-weight A-weight
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 *+].0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 04.0 94.0 0.0 + 0.2
C - weight 94.0 94.0 0.0 + 0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6, Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0
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Pages : 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 + 1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 k1,1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 k1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 +1.1
94.0 04.0 0.0 £ 1.1
89.0 89.0 0.0 + 1.1
84,0 84.0 0.0 + 1.1
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 + 1,1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 t 1.1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 k1.1
39.0 389 -0.1 +1.1
34.0 33.9 -0.1 + 1.1
30.0 29.9 -0.1 1.1
29.0 28.9 -0.1 +1.1
28,0 279 -0.1 £1:1
27.0 269 -0.1 =101
26.0 258 0.2 1.1
25.0 24.8 0.2 £ 1.1 '
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Pages : 7Tof 8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 L53<5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +]1.0
— 2 8 108.0 108.0 0.0 15550
200 800 127.6 127.6 0.0 +1.0
0.25 l 99.0 08.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 *+1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £3.0
One 136.4 135.7 0.7 +3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.2 -0.2 £2.0
Negative half cycle 135.4 135.2 -0.2 £2.0

9N
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Pages : 80f8
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

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

End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 01010777 / 194532 / 14655

ID No.: UAE. EFM.080/2565

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

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

Location :

Ambient Temperature : (23.0+3) °%C
Pressure : (1013 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 05 APRIL 2023
Calibration Date : 10-11 APRIL 2023

Date of Issue : 18 APRIL 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by :

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

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

nansluemuny

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

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.
Job No.
Pages

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

Standard Instruments.

: ACL23117
: VC66AC0044
: 20f8

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461 A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY 53220076
MY 60024273

62100114

2977900

34560495

Cert, No.
EF-0009-23
EF-0010-23

EEL.BP 30/0266

EEL.BP 29/0266

EEL.BP 31/0266
EF-0011-23
AA-1001-23
AA-3002-23

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

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

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

wnasluaual
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23117
Job No. : VC66ACO044

Pages : 30f8

Summary of Measurement Result :

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

Note : Pass/Fail evaluation for each parameter,

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

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23117
Job No. : VC66AC0044
Pages : 4o0f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB )
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise

2.1 Normal test

Measured Value

(dB)

14.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.2
C - weight 17.6
Flat 23.1

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : . Acceptance
Flat C-weight A-weight -
Limits
125 0.1 0.1 0.1 - ]
1000 -().1 -0.1 -0.1 + 1.0
8000 0.8 0.9 0.9 +5.0

QF-TS12-04-04-020664
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Suci el CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23117

Job No. : VC66AC0044
Pages : S50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | - A-weight (gt
Limits
63 -0.1 -0.1 -0.1 £2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 -0.1 £1.5
500 0.0 0.0 0.1 +1.5
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +£0.2
C - weight 94.0 94.0 0.0 +(.2
Flat 04.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fasl 94.0 94.0 0.0 + 0.1
Slow 94.0 94.0 0.0 + 0.1
Leg 04.0 94.0 0.0 + (.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0) 0.0 +0.3

QF-TS12-04-04-020664
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ot i 2 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23117
Job No. : VC66AC0044

Pages : 6Gof8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 E171
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 = 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 £ 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 giled
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 =1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 81,1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 +1.1
30.0 30.1 0.1 1.1
29.0 29.0 0.0 +1.1
28.0 28.1 0.1 + 1,1
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 + 1,1

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

Cert. No. : ACL23117
Job No. : VC66AC0044
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 5350
Fast 2 8 117.0 117.0 0.0 0;-2.5
200 800 134.0 134.0 0.0 +1.0
p— 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 08.9 -0.1 1:55=500
SEL 2 8 108.0 108.0 0.0 1.0 -2.5
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £3.0
One 136.4 136.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

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

Continuation of Calibration Certificate

Cert. No. : ACL23117

Job No. : VC66AC0044
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 o
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate



1144
Rectangle



451-451/1 Sirintharn Road, Bangbumiry

2433 8331 Ermail

Bangplud, Bangkok, 10

calibration@sithiphorn.com

SITHIPORN ASSOCIATES CO., LTD. R
CALIBRATION LABORATORY

SITHIPORN

THAILAND

&
700 Thajland T P T
NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24059

Pages 1o0f8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00709651 / 188529 /00801

UAE.EFM.019/2564

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

( 23.0 £3 ) o B
(1013 £3 ) kPa
{ 50.0 £20 ) %

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Nathakorn Pisutpaisan

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

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

naslumuny
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok. 10700 Thailand

NSC-TISI-TI5S 17025

Tel, +68 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394
Cert. No. : ACL24059
Job No. : VC67AC0034
Pages : 20f8
Calibration Procedure : CP-AC-01

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

Standard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instruments ;

Instrument Model Serial No. Cert. No. Due Date

Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461 A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

451-481/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +B6 2433 8331 Email : calibration@sithipharn.com

| a5
.

NSC-TISI-TIS 17025
CALIBRATION D394

Cert. No. : ACL24059
Job No. : VC67AC0034
Pages : 3of8
Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz to 10 kHz 0.3 0.7
For> 10 kHz to 20 klz - 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451f1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand -

Tel +66 2433 837 Ermail : calibration@sithiphorn.com NSC-FiS)-TI5 17025
' CALIBRATION 0394

SITHIPORN ) |

Cert. No. : ACL24059
Job No. : VCA6TACO0034

Pages : 4of 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 £0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.2
Flat 23.1

3. Acoustical signal tests of frequency weightings

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

Freguency Deviation from various frequency weighting response curve (dB)
(Hz) ) . . Acceptance
Flat C-weight A-weight o
Limits
125 0.2 0.3 0.3 £ 155
1000 0.1 0.1 0.1 1.0
8000 0.7 0.8 0.8 +5.0
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN; RNDN™
451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailond { O CI (¢ WA s
Tel.+686 2433 833 Ernail : calibration@sithiphorn.com N5C-TISI-TIS 17025
- CALIBRATION 0394
Cert. No. : ACL24059
Job No. : VC6TAC0034
Pages : Sof8§

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ) Acceptance
Flat C-weight A-weight
Limits
63 w1 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 £ 0.1
Slow 94.0 94.0 0.0 + 0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 l
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

451-481/1 Sirinthom Road, Bangbumru, Bangplud, Bongkok, 10700 Thailand

N5C-TISI-TIS 17025

Tel +68 2432 8331 Email : calibration@sithiphern.com
= CALIBRATION 03394

Cert. No. : ACL24059
Job No. : VC6TACDD34
Pages : 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 %-1.]
136.0 136.1 0.1 k1.1
135.0 135.1 0.1 + 1.1
134.0 134.1 0.1 + 1.1
133.0 133.0 0.0 £ 1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 +1.1
129.0 129.1 0.1 + 1.1
124.0 124.0 0.0 + 1.1
119.0 119.1 0.1 + 1.]
114.0 114.1 0.1 £ 1.1
109.0 109.1 0.1 +1.1
104.0 104.1 0.1 €11
99.0 99.1 0.1 £ 1.1
94.0 94.0 0.0 E£1.1
89.0 89.0 0.0 £ 1.1
84.0 £4.0 0.0 £1.1
79.0 79.0 0.0 £1.1
74.0 74.0 0.0 41,1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 k1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 k1,1
44.0 44.0 0.0 1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 1.1
30.0 30.0 0.0 411
29.0 29.1 0.1 £ 1.1
28.0 28.0 0.0 + 1.1
27.0 27.0 0.0 + 1.1
26.0 26.1 0.1 1.1
25.0 25.2 0.2 + 1.1 !

9N
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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CALIBRATION 0394

Cert. No. : ACL24059

Job No. : VC6TACO0034
Pages : 7Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-3.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 300 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 08.9 -0.1 1.5 4-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 1364 136.1 -0.3 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
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CALIBRATION LABORATORY
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SITHIPORN

NSE-T-ISI-TIS 17025
CALIBRATION D354

Cert. No. : ACL24059
Job No. : VC67AC0034
Pages : Bof8§
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

t®
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SITHIPORN ASSOCIATES CO., LTD. S,
CALIBRATION LABORATORY

151-451(1 Sir

SITHIPORN ) jiBcwrA

YT THEL ahD

nthorn Road, Bangbumiru, Bangplud, Bangkok, 10700 Thailand bl ™

MNSC-TISI-TIS 17025
CALIBRATION 0354

Cert. No. : ACL24057
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :

Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00558036 / 176346 /47891

UAE.EFM.035/2558

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

{:23.0 £3 ) °C
( 101.3 £3 ) kPa
( 500 =20 ) %

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Nathakorn Pisutpaisan

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

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

nanslumuny
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

451-451f1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thalland

Tel +86 2433 8331 Email : calibration@sithiphom.com

CALIBRATION 0394

Cert. No. : ACL24057

Job No. : VC6TAC0034

Pages : 20f8
Calibration Procedure ; CP-AC-01

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

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

Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

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

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

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bangbumiry, Bangplud, Bangkok, 10700 Thailand

Tel +66 2433 8331 Email : calibration@sithipharn.com

SITHIPORN,

NSC-TISI-TIS 17025
CALIBRATION 03534

Summary of Measurement Result :

Cert. No. : ACL24057
Job No. : VC67TAC0034
Pages : 3of8

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

4514511 Sirintharn Road, Bangbumru, Bangplud, Baungkok, 10700 Thailand

SITHIPORN

: .l 4
5 P I, r o - A 5
Tel. +668 2433 833) Email : calibration@sithipharncom NSC-TISI-TIS 17025
f CALIBRATION 0394

Cert. No. : ACL24057
Job No. : VC67AC0034

Pages : 40f 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 63.9 0.0 +(.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

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

Frequency Measured value
Weighting (dB)
A - weight 13.4
C - weight 20.0
Flat 25.7

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . . Acceptance
Flat C-weight A-weight )
Limits
125 0.0 0.1 0.1 +1.5
1000 0.0 0.0 0.0 = 1.0
2000 0.6 0.7 0.7 +5.0
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CALIBRATION LABORATORY SITHIPORN ) AN
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451~-45){1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel +66 2433 8331 Email : ealibration@sithiphorn.com

Cert. No. : ACL24057
Job No. : VC6TACO0034
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . . Acceplance
Flat C-weight A-weight
Limits
63 -0.1 -0.2 0.0 +2.0
125 -0.1 0.0 -0.1 £1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
3000 0.0 0.0 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weightng (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 094.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 £ 0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 £ 0.1
Slow 94.0 94.0 0.0 +0.1
Leg 94.0 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 :
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN |

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

NSC-TISI-TIS 17025

Tel. +66 2433 833 Email : calibration@sithiphorn.cem
: CALIBRATION 0394

Cert. No. : ACL24057
Job No. : VC6TAC0034
Pages : 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1,1
136.0 136.0 0.0 +1.]
135.0 135.0 0.0 £ 1.1
134.0 134.0 0.0 + 1,1
133.0 1329 -0:1 + 1.1
132.0 131.9 -0.1 £ 1.1
131.0 130.9 -0.1 £ 1.1
129.0 129.0 0.0 +1,1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 k1.1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 1.1
59.0 39.0 0.0 1.1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 & 1.1
44,0 44.0 0.0 d:1.]
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 + 1.1
29.0 28.9 -0.1 + 1,1
28.0 27.9 0.1 1.1
27.0 27.0 0.0 £ 1.1
26.0 259 -0.1 =3 8
25.0 24.9 0.1 1.1 '
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Cert. No. : ACL24057
Job No. : VC67AC0034
Pages : 7ofl8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 | 108.0 107.9 -0.1 L55=3.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 | 99.0 08.9 0.1 1.5 ;-5.0
SEL 2 8 108.0 108.0 0.0 1.0';=2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.6 -0.8 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
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Cert. No. : ACL24057

Job No. : VC67AC0034
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0).3

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

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

End of Calibration Certificate

t®
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451/1 Sinnthorn Rood, Bangbumry, Bangpiud, Bangkok, 10700 Thalland elyil i
& NSC-TISI-TIS 17025
Tel, +66 2433 8331 Email : colibrotion@sithiphorn.com CALIBRATION 0394

Cert. No. : ACL24054

Pages 1o0f8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00409109 / 189688 /90554

UAE.EFM.013/2564

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

{23.0 23 ) "
( 1013 £3 ) kPa
( 500 £20) Yo

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Nathakorn Pisutpaisan

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

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

nanslumuny
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

451-451/1 Sirintharn Road, Bangbumiru, Bangplud, Bongkok, 10700 Thailand . i \
Tel. +66 2433 833] Ermnail : calibration@sithiphorn.com E:fi';:;:g;g;:
Cert. No. : ACL24054
Job No. : VC6TACO0034
Pages : 20f8
Calibration Procedure : CP-AC-01

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

Standard Instruments.

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

Condition of this result of calibration :

|. Reference Standard Instruments :

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

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

3.1 National Institute of Metrology (Thailand).

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

t®
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

45}1-451/1 Sirinthorn Road, Bangbumrru, Bangplud, Bangkok, 10700 Thailand
= 25 : NSC-TISI-TIS 17025
Tel +66 2433 8331 Email : calibration@sithiphorm.com

CALIBRATION D394

Cert. No. : ACL24054
Job No. : VC67AC0034
Pages : 3Jof8

Summary of Measurement Result ;

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 02 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz . 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

t®
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

NSC-TISI-TIS 17025

Tel.+686 2433 8331 Ermail : calibration@sithiphorncom
CALIBRATION 0394

Cert. No. : ACL24054
Job No. : VC67AC0034

Pages i 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15:.7

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.2
Flat 24.0

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) _ . . Acceptance
Flat C-weight A-weight =
Limits
125 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 + 1.0
8000 2.5 2.6 2.6 +5.0
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514811 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand daalJi 1 L€
Tel. +66 2433 8331 Ermail ; calibration@sithiphorncom
) CALIBRATION 0394
Cert. No. : ACL24054
Job No. : VCG7AC0034
Pages : S5of8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) o ) Acceptance
Flat C-weight A-weight L
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 *1.3
500 0.0 0.0 0.0 +1,5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 + (.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 04.0 0.0 + 0.1
Slow 94.0 94.0 0.0 + (.1
Leg 94.0 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN, |

4514511 Sirinthorn Road Bangbumruy, Bangplud, Bangkok, 10700 Thailand

NSC-TISI-TIS 17025

Tel. +B6 2433 8331 Ermail : calibration@sithiphorncom
) CALIBRATION 0394

Cert. No. : ACL24054
Job No. : VC6TAC0034
Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £ 1.1
136.0 136.0 0.0 + 1.1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 4/].1
133.0 133.0 0.0 E1.1
132.0 132.0 0.0 +].1
131.0 131.0 0.0 + 1]
129.0 129.0 0.0 £ 1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 k1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 14
99.0 99.0 0.0 A
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 k1.1
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 + 1,1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 +1.1
39.0 389 0.1 k1.1
34.0 34.0 0.0 + 1.1
30.0 299 -0.1 + 1.1
29.0 28.9 -0.1 +1.1
28.0 271.9 -0.1 £ 1.1
27.0 26.9 0.1 + 1.1
26.0 25.9 0.1 + 1.1
25.0 24.9 +{.1 + 1.1 !
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451f1 Sirinthorn Road, Bangbumru, Bangplud, Bungkok, 10700 Thailand A 3
Ergi v i NSC-TISI-TIS 17025
. +66 2433 833 1il ; ealibration@sithiphorn.com
Tel +86 2433 8331 Emoil ; calibration@y P 1 CASNRaTia ise

SITHIP_{)RN

Cert. No. : ACL24054
Job No. : VC6TAC0034

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

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 I 108.0 107.9 -0.1 15750
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
S 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1.0 5=2:5
200 800 128.0 128.1 0.1 £1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB ) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.6 -0.8 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 £2.0
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

SITHIPORN

| ] S,
INSC-TISI-TIS 17025

Tel +B86 2433 833) Email : callbration@sithiphom.com

CALIBRATION D354

Cert. No. : ACL24054

Job No. : VC67TAC0034
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
39.5 89.7 0.2 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3
The reporied uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2
or any value following calculation,providing a lavel of confidence of approximately 95 %
— End of Calibration Certificate
1
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JNMOVATIVE INSTRUMENT CALIBRATION LAB

\4’/ RPN OWATIWVIE

l s BuTuisfid Buswjoimia $9a
A%TPH ANy PHL LAILYT PRAKAN PROVING E IOSH THA WM D

Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT COLTD Certificate No ;. 24-NDM-018

Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong. Bangkok 10260 Request No @ Req-2023-2689

Unit Under Calibration Details

Measurement item Naoise Dosimeter Microphone Class : 2
Manufacturer SVANTEK Microphone Model : SV 2718
Maodel SV 10418 Microphone S/ @ 106312
Serol Number 106069 Preamplifier Model

1D : Preamplifier SN
Resalution 0.1 dB Instrument Status ©  Used

Calibration Environment and Details

lemperature SEX2'C
Humidity 50 %aRH = 20 %R H
Barometric Pressure 1013 hPa = 10 hPa
Received Date 21 December 2023
Calibrated Dane 25 |Ll11l|._lr'}- 2024
Calibration Procedure In-house method CP-NDM-01 based on |EC 61252 - 2017
L.ocation of Calibration Lab Acoustic
Reference Standard
Instrument Brand Mode SN Due calibration I'racebility
Multifrequency Calibrator Quest Quest-cal EFADDO234 25 July 2024 sl
Standard Microphone UOHRAS I0AN |R8273 2] August 2024 GRAS
Sine Gienerator svaniek Svandl] 131 9 October 2024 WK Electric
Timer EXTECH 05-ACT | 21 March 2024 TPA
1
Nole
lhe reported uncenainty 1% based on stundard ancertminty m loplied by the Coverage Factor & 2. providing a level of confidence approxmmately 95 °

Calibrated By : Approved By :

Issue Date ;

Fhe resulls related only 1o the lem caltbrited. The cemificate shall nod be repr

cept in full. without written of the Innovative Instrin

lnaEIsluAIUAN
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INNOVATIVE INSTRUMENT CALIBRATION LAB

POV ATIVE INSTRUMENT COLLTD, HEAD OFFICT

afas

ANSI Natwnut Accrogitinbon Saard

BN OWAT

B W PR LS R W Fe W mI AR, 8 WE

TIMOMOHD 13 SOSENTINAKORN 1 TAMBON BANG KAEC)

|IIIH|II

AMPHOE BANG PHLLSAMLU T PRAKAN PROVINGE 10540 THAILAND §= ATt iamisin A m
TEL: (60W-2] 16-8860-1 FAX. (66)0-2116-7140 Sl el
Page:2/4,
Certificate No ;  24-NDM-018
RequesiNo  :  Req-2023-2689
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A 1 60-140 Refl uuc Rel uuc Error Limit
Calibrator Setting (s) (s) (Fgl h) {Pal ) (%) (%) (%)
1000 Hz 114 dB 120 120 3.18 313 1.6 11 -21.+26
Nole : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK. Model SV 35A, SN, 58079
2. Frequency weightings
Deviation from various Tolerances
ULIC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 60-140 A C
% (+dB) (+dB)

STD Setting (dB) (dB)
*63 Hz 0.1 0.1 0.40 20
125 Hz 0.3 04 0.40 1.5
250 Hz 0.0 0.1 0.40 1.5
500 Hz 0.0 0.0 0.40 1.5
1000 Hz 0.0 0.0 0.40 -
2000 Hz 0.5 0.5 0.40 2.0
4000 Hx 24 14 0.40 0
000 Hz -2.8 -1.8 0,40 5.0

Thie results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of the Innovative Ill\lnl:1|¢r;t'u..ll.hl
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INMOVATIVE INSTRUMENT CALIBRATION L AR

INSOVATIVE INSTRUMIFNT OO LT HEAD OFFILT

1]

IFMNNOWAT IWVE |
TPE R e RA e Fe W A AR L ¥R

aNaB

T LA MO0 13 SO SUNTINAKURN 11 TAMBON BANG KAFGO E ANSE Nalional Aceradialion Doard
AMIPHOE BANG PHELSAMUT PRAKAN PROVINCE 10540 THAIL AND =L VL et S B T
W CALIBAATION LABORATORY
FTEL: {66M=2116=-5860-1 FAX: (6600-2116-7140 AC-2961
Pape :3/4
Certificate No 24-NDM-018
Request No Req-2023-2689
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
ULIC Setting FAST 7/ A/ High
Ref (dB) | 60.0 B0O.O 90.0 | 100.0 | 110.0 | 114.0 | 120.0 | 130.0 | 140.0
1000 Hz level A | (dB) | gpo| s01| o901| 1000] 1100 1140| 1200 1288 1399
Error (dB) 01l oo oo oo oo -01 -01
Ref (dB) 889| o9839| 1089 1129| 1189 1289] 1389
8000 Hz level A | (dB) 80.0] 989| 1089| 1129| 1189 1289 1388
Error (dB) oof] o0 oo oo .01
Ref (dB) 878 o938| 1038] 1138
63 Hz Level A | (dB) 878 938| 1038 1138
Error (dB) o] 00| 00 00
Tolerances Limit (£dB) 1.0
UNCERTAINTY (+dB) 03
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rerl uUuc Rer e Error Limit
Calibrator Setting (5) (s) {Pal h) [PnI h) (%) (%) (%)
1000 Hz 110 dB 27 27 0.30 0.30 .00
1000 Hz 110 dB 45 45 0.50 0.50 .00
1000 Mz 110 dB G0 90 1.00 0,99 =1.00 5.6
1000 Hz 110 dB 180 180 2.00 1.98 -1.00
1000 Hz 120 dB 36 36 4.00 4.03 +).75
-21. 426
1000 He 120 dB 72 12 R.00 B.05 H).63
1000 Hz 120 dB a0 90 10.00 10:13 +1.30
1000 Hz 120 dB 180 |80 20.00 20.22 £1.10 56
1000 He 120 dB 360 360 40.00 40,34 +0.85
1000 Hz 120 dB 720 720 RO.00 80.49 +0.61

The resulis refated only 1w the item calibrated, The centificate shall not be reprodisced except in [ull, without written approval of the Innovative Instrumen

LOnNdT
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INNUVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMEPENT COL LT HEAD OFFICE

TOIMAMOHY IV SO SUNTINAKORN 1] TAMBON BANG KAL)

AMPHOE BANG FHLISAMUT PRAKAN PROVINGCE 10540 THAIL AND

|IIIHIII

LT

INNO\’fﬁ"I:I\{.E Ah

ANS! Maliona! Accregiation Board

e Buluiaited Buanjianm 4988

ACC

REDITEDR

TEL: (o600=21 16=5800-1 FAX: (660-2116-7 140 C*L'kﬂhmgyzlgglinmmm
Pape :4/4 .
Certificate No 24-NDM-018
Reqguest No Reg-2023-2689
4. Response to short duration
a. Respanse for sinusoidal signals - reference level
ULC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel Luc Rel vuc Error Limit
Calibrator Setting (s) s (Pa’h) P’ h) (Pa’ h) (P’ h) (Pa’ h)
4000 Hz 95 dB 2846 2846 1.00 0.98 -0.02 0.052 029 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurcment Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel uuc Rel vuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 0.98 -2.00 21 -+26
Burst | ms, 100 dB 900 900 1.00 0.98 -2.00 56 =29 - +4]
Burst | ms, 108 dB3 143 143 1.00 0.99 =1.00 -29 -+
5. Response to unipolar pulse
LUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /60-140 uvuc uvuc Different Limit
Calibrator Setting (s) {P;.IM (%) (Va) (%)
Continuous Reclangle + 10.13
28 0.00 33 =21 -+26
Continuous Rectangle - 10.13
* Indicates non accredited
End of Certificate
The resulis reluted only to the iem calibraed. The certificate shall not be reproduced except in full, without writtien approval of the Innovativee Instrumenigo.. Ll
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wpe: 14
Certificate of Calibration
Customer
Namg UNITED ANALYST AND ENGINEERING CONSULTANT CO.LLTD Certificate No : 24-NDM-017
Address Bl Soi Udomsuk 41, Sukhumvil Road, Bangchak, Prakanong, Bangkok 10260 Request No @ Reqg-2023-2682
Unit Under Calibration Details
Measurement iem Noise Dosimeter Microphone Class 2
Manulacturer SVANTEK Microphone Model : SV27
Muodel SV 104 Microphone S/N ¢ 96604
Scrial Number Y123 amplifier Model
18 - Preamp
Resolution 0.1 dB Instrument Status ¢ Used
Calibration Environment and Details
Iemperature 23 L
Humidity 50 %RH = 20 %RH
Harometric Pressure 1013 hPe £ 10 hPa
Receved Daic 21 December 2023
Calibrated Date 25 Junuary 2024
L B on Procedure In-house method CP-NDM-01 based on 1EC 61252 : 2017
Location of Calibratior L.ab Acousiic
Relerence Standard
Instrument Brand Model SN | Due cahbratior | T'racehility
Multifrequency Calibrator Cuest Quiest-ca EFAQDO234 15 July I
Standard Mic GRAS JOAN IRB273 1 August 2024 - GRAS
Sine Generalor Svaniek Svandl] 13 . - 9 October 2024 WK Electne
Fimer h - EXTECH I 05-ACT 21 March 2024 PA
Note
Ther neertmnty 15 based on standard uncertanty multuphed by the Covernge Factor & providmg a leve conifidence approximatel
Calibrated By :
Service Calibration Engines Calibration Engineer Supervisor
Issue Date @ 15 January 2024
The resulis related only to the iteim calibrated. The certificate shall not be reproduced exeept m full. without iten approval of ihe Innoyvat NS

lnaEluAUAN
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INNOVATIVE INSTRUMENT CALIBRATION L AR

INNOVATIVE INSTRUMENT COL LT HEAD OFFICT

T 120 MO0 13 SOLSUNTINAKORN |1 TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

VEL; (o2 ] Ji-S8a0-1 FAN (G602 16-7 140
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ACCREDITED

[ pamc vy ] -
CALIAATION LADCAATORY
ALC-2961

Accipgtilation Board

Page : 2/4
Centificate No 24-NDM-017
Reguest No Req-2023-2682
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rel vuc Rel uuc Error Limit
Calibrator Setting (s) {s) (pa! h) u'." h) (%e) (%) (%a)
1000 Hz 114 dB 120 120 3.18 3.20 .6 kN 21, +26
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079
2. Frequency weightings
Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 55-140 A C
T (+dB) (+dB)
STD Setting {dB) (dB)
*63 Hz 0.0 0.0 0.40 20
125 Hz -0.1 0.0 .40 1.5
250 Hz -0.3 0.2 0.40 1.5
500 Hz 0.2 0.0 0.40 1.5
1000 He 0.0 0.0 0.40
2000 Hz 0.6 0.7 0.40 20
4000 Hz 2.5 25 0.40 30
8000 He -2.9 2.9 0.40 5.0

The results related only 1o the em calibrted. The certificate shall not be reproduced except in full, without written approval of the Inpovative lstrumer
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INNOVATIVE INSTRUMENT CALIBRATION | AB

INNOVATIVE INSTRUMENT €D

LT, HEAD OFFICT

TR MO 12 S0] SUNTINAKORN 1T TAMBON BANG KAEO

AMPHOE BANG PHELSAMUT PREAKAN PROVISCT

TOS40 THAILAND
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A C C

adas

ANSI National Accratitation Basrd
REDITED

[EL: (6600-2116-2860-1 FAX (66121 16-7140 BtV ooy
Page:3/4.
Centificate No 24-NDM-017
Request No Reg-2023-2682
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
ULC Setting FAST / A/ High
Ref (dB) | 550 | 80.0 | 90.0 | 1000 | 1100 | 1140 | 120.0 | 130.0 | 1400
1000 Hz Level A | (dB) | ss3| s03| 90| 1000] 1100 1240| 119.9) 1299| 1399
Error (dB) | 01| 03] 01 oo oo oo -01] -01] -0a
Ref (dB) 889| o989| 1089 1128 1189| 1289| 1389
8000 Hz Level A | (dB) gs9| 989| 1089 1129] 11898 1289 1388
Error (dB) 0.0 0.0 0.0 0.0 0.1
Ref (dB) g7.8| 938l 1038 1138
63 Hz Level A (dB) 87.8| 938| 1038 1138
Error (dB) oo] oo ool oo
Tolerances Limit (£dB) 1.0
UNCERTAINTY (dB) 0.3
b. Sound exposure meter linearity of error
ULIC Setting Time Exposure Measurement Talerances
UNCERTAINTY
FAST /A /55-140 Rel uuc Rel uucC Error Limit
Calibrator Setting (s) (s) (F':ll h) (Pu: h) (%e) (%) (%a)
1000 Hz 110 dB e 27 0.30 0.30 0,00
1000 Hz 110 dB 45 45 0.50 0.50 0,00
1000 Hez 110 dB 40 90 1.00 0,99 -1.00 5.6
1000 Hz 110 dB 180 180 2,00 1.98 1.00
1000 Hz 120 dB 16 6 4.00 3.94 -1.50
-21, +26
1000 Hz 120 dB 72 72 .00 7.87 -1.63
1000 Hz 120 dB 90 90 10.00 9.90 -1.00
1000 Hz 120 dB 180 180 20,00 19.76 -1.20 56
1000 Hz 120 dB 60 360 40.00 19.42 -1.45
1000 Hz 120 dB 720 720 80.00 78.66 -1.68

The results related ondy 1o the item calibrated, The centificate shall not be reproduced except in full, without writlen approval of the Innovative Instrume

inaaTlumuAN



INNOVATIVE INSTRUMENT CALIBRATION LAB

INMNOVATIVE INSTRUMENT COL LTD HEAD OFFICE

F R MON 1R, S0 SUNTINAKORN 1 TAMBON BANG KALD

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10530 THAILAND

FEL: (66821 16=2800-1 FAN (6600-2116-7140

1

rIIIIIII

N A e A AJAB

“IIIIH

vl Buluniitd Buswjae e

aC

—— .
CALIBAATION LABORATORY
AC-7961

ANST Nahonal Accroditatn Bawrs

CREDITED

Page : 4/4
Certificate No 24-NDM-017
Request No Req-2023-2682
4. Response to short duration
a. Response for sinusoidal signals - reference level
ULC Setting Time Exposure Measurement Tuolerances
UNCERTAINTY
FAST /A /55-140 Rer Luc Rel uuc Error Limit
Calibrator Setting () ) (Pa’h) (Pa’h) (Pa’h) (Pa’ h) (Pa'h)
4000 Hz 95 dB 2846 2846 1.00 0,98 -0.02 0.052 0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurcment Tolerances
UNCERTAINTY
FAST / A 1 55-140 Rel LucC Rel uuc Error Limit
Calibrator Setting (s) ) (Pa'h) (Pa’h) (%) (%) (%)
Burst 1| ms, 95 dB3 2846 2846 1.00 0.98 2.00 -21 - 426
Burst | ms. 100 dB 900 200 1.00 0.98 2.00 5.6 -29 - +41]
Burst | ms, 108 dB 143 143 1.00 0.99 -1.00 =29 - +4]
5. Response to unipolar pulse
UUC Setting Time Exposure Measurcment Tolerances
UNCERTAINTY
FAST / A/ 55-140 uuc uvuc Different Limit
Calibrator Setting (s) [F.’n] (%) (%) (%a)
Continuous Rectangle + 10,13
29 +2.37 3.7 =21 - 426
Continuous Reclangle - 10.37
* Indicates non accredited
End of Certificate

The resulis relmed only 1o the lem calibrated, The centificate shall not be reproduced except in full. without written approval of ihe Innovative Instrume

o8l
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Customer

81 Soi Udomsuk 41

Address

Linit Under Calibration Details

tem Moise Dosimeter

SVANTEK

SV 1
Serinl Number 1924
1D :
Resolution 0.1 dB

Calibration Environment and Details

| emperature " D =3 Rl i

Humi

Barometric Pressure 1013 hPa == 10 hPa

- A
Recerved Diaie 21 December 2023

Sukhumvit R

Certificate of Calibration

UNITED ANALYST AND ENGINEERING CONSUI

Bangchak, |

*rakanong

TANT COLLTD

1igkok 10260

Certificate No : 24-NDM-(15

Reg-2023-2680

Request No :

Microphone Class
SV27

Microphone Model

Microphone /M @ 96600

Pream Model
‘reamplificr SN -

Instrumient Status @ |

Calibrated Date 25 January 2024
Calibration Procedure In-house method CP-NDM-01 based on [EC 61252 : 2017
Location of Calibration L.ab Acoustic
Reference Standard
Instrument Brand aN | Due calibration
mllln quency Calibrator Quest | Quaest-cul EFAQ00234 : 25 July 2024 sl
Standard Microphone GRAS 10AN |E8273 21 August 2024 GRAS
| e
Sine Generator Svantek Svand] 131 9 Ociober 2024 WK Electric
Fimer il EXTECH i B - 05-ACT 21 March 2024 TPA
\n[\'
Th taniy 15 based on stondard unc e by the 1ge Facior & o idin lewe con Ipprox maiely

Calibrated By :

ce Calibration Engimeer

[}

Issue Date : 25

enaITluAIuAL:
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INNOVATIVE INSTRUMENT CALIBRATION LABR

INMNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

TR MO 13 SOHSUNTINAKORN 11 TAMBON BANG KAFO
AMPHOFE BANG PHETSAMUT PRAKAN PROVINCE 105340 THAILAND

TEL: (0620 16-8800-1 FAN: (66)0-2116-7 140
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ANS] Natunm! Accrotitation Baare

ACCREDITED

N oy Lo
CALIBAATION LADORATORY
AC-2961

Page: 2/4 .
Centificate No 24-NDM-015
Request No Req-2023-2680
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Ref uuc Refl uuc Error Limit
Calibrator Setting (s) s (Pa’b) (Pa ) (%) (%) (%)
1000 He |14 dB 120 120 318 313 -1.6 i1 21, +26

Nole :

2. Frequency weightings

Deviation from various Tolerances
LUUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 55-140 A C
{+dB) (4 dB)
STD Setting (dB) (dB)
*63 Hz =0.1 0.0 040 20
125 Hz [LRY 0.0 0.40 1.5
250 Hz -0.3 0.3 0.40 1.5
500 Hz -02 -0.2 0.40 1.5
1000 Hz 0.0 0.0 0.40
2000 He 0.7 0.7 0.40 20
4000 Hz 25 24 040 30
8000 Hz -3.0 =29 .40 5.0

The results related only 1o the item calibrited, The eertificate shall not be reproduced except in Tull, without written approval of the Innovative Instrume

LOAGITINATUAN:

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079

Coll Lid



INMOVATIVE INSTRUMENT CALIBRA

FION LAR

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

TIAGNICHY IR

AMPHOE BANG PHLISAMUT PRAKAN PROYINCE

SO SUNTINARKORN 1HTAMBON BANG KAFO

1030 THALL ANID

i

NN ONATIVE |

HIIIIII

wids Bulucfiy Buswiwus $vfia

afap

ANSI Wational Accremitatian Seant
ACCREDITED

TEL: (661021 16-8800-1 FAX: (600021 16-7 140 L”'“‘””E”;"gﬁnmImw
Page : 3/4
Certificate No 24-NDM-015
Request No Req-2023-2680
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A / High
Ref (dB) | 55.0 | 80.0 | 90.0 | 100.0 | 110.0 | 114.0 | 120.0 | 130.0 | 140.0
1000 Hz Level A | (dB) | s54) s02| 901| 1000] 1100 1140 1200] 1300] 1400
Error (dB) 04 02 01/ o0of 0o 00 oo o0 o0
Ref (dB) g89| 989| 1089| 1129| 1189 1289| 1389
8000 Hz Level A | (dB) 88.9| 9s9| 1088 1129] 1189 1289 13838
Error (dB) oo] ool oo oo o0 o0 01
Ref (dB) 878 938 1038 1138
63 Hz Level A (d8) 878 938| 1038 1138
Error (dB) ool ool oo o0
Tolerances Limit (£dB) 1.0
UNCERTAINTY (+dB) 0.3
b. Sound exposure meter linearity of error
ULC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A / 55-140 Rer v Rerl v Error Limit
Calibrator Setting (s) (s) {Fﬂ.‘. h) {I‘n2 h) (%) (%) (%e)
1000 Hz |10 dB 27 27 0.30 030 0.00
1000 Hz 110 dB 45 45 0.50 051 +2.00
1000 Hz 110 dB Q0 90 1.00 1.01 .00 56
1000 Hz 110 dB 180 180 2.00 2.02 +1.00
1000 Hz 120 dA 36 16 4.00 4.03 H).75
21, +26
1000 Hz 120 dB 72 72 B.00 8.05 H).63
1000 Hz 120 dB 90 a0 10,00 1013 F1.30
1000 Hz 120 dB 180 180 20,00 20.22 +1.10 5.6
1000 He 120 dB 360 60 40.00 40.34 +H1.85
1000 Hz 120 dB 720 720 §0.00 R80.49 H.61

Ihe results related only 1o the mem calibrated. The cernificate shall nor be reproduced except in full, withow written approvil of the Infovative Instromen
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INNOVATIVE INSTRUMENT CALIBRATION L AR

INMOVATIVE INSTRUMENT €O, LTE. HEAD OFFIK F

TR0 MO 13, S0) SUNTINAKORN 1 TAMBON BANG KAFO
AMPHOE BANG PHLI SAMLUT PRAKAN PROVINGE 10540 THAILAND

TEL. i6eiMb=2 1 16-2860-1 FAN (600021 16-7 140
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VEE R L R R

afae

=

uhEv Bulurrfe Buswjue $i0e

ANS! Malwma! Accrodilalion Board
ACCRBEDITED

CALIBRATION LABONATOMNY
AC-2961

Pajpe: 4/4.
Certificate No 24-NDM-015
Request No Req-2023-2680
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tuolerances
UNCERTAINTY
FAST /A /55140 Rel uuc Rel Luc Error Limit
Calibrator Sctting ) () (Pa’h) (Pa’ ) (Pa’h) (Pa’ h) (Pa’h)
4000 Hz 95 dB 2846 2846 1.00 0.98 -0.02 0.052 <0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Rel LucC Rel vuc Error Limit
Calibrator Sctting (s) {s) [pn:h) {Pa lh] (%) (%) (%a)
Burst | ms, 95 dB 2846 2846 1.00 0.98 -2.00 -2 - 426
Burst 1 ms, 100 dB on0n 900 1.00 098 =2.00 5.6 =29 - +41
Burst | ms, 108 dB 143 143 1.00 .99 -1.00 =29 - +4|
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 uuc uuc Different Limit
Calibrator Setting (s) (Pa'h) (%) (%) (%)
Continuous Reclangle + 10.37
19 0.00 3.7 -2] - +26
Continuous Rectangle - 10.37
* Indicates non accredited
End of Certificate

The resulis relwied only 1o the item calibrated. The certificae shall not be reproduced except in Tull, without written appraval of the Innovative Instrunier
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Page: 1/

Certificate of Calibration
Customer

Mame UNITED ANALYST AND ENGINEERING CONSULTANT CO.LLTD Certilicate No ;: 24-NDM-014

] ]

HL'I.' 2023-2679

Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong. Bangkok 10260 Request No :

Unit Under Calibration Details

Measurement item Motse Dosimeter Microphone Class

Manufacturer SVANTEK Microphone Model © SV27

Model SV 104 Microphone S/N @ 96601

serinl Number HO28 Preamplifier Model

D Preamplifier S/N

Resolution 0.1 dB Instrument Status @ Used

Calibration Environment and Details
Iemperature 2322

Humiddity 50 "%RH = 20 %:RH

Barometric Pressune 1013 hPa == 10 hPa

Received Date 21 December 2023

Calibrated Date

24 lanuary 2024

Cahlibration Procedure In-house method CP-NDM-=01 based on |EC 61252 : 2017
L.ocation of Calibration lLab Acoustic
Reference Standard
Instrument Brand Model SN Due calibration F'racebility
Multifrequency ( “alibrator Quest Quest-¢cal EFADMIN234 25 July 2024 sl
1 ard Microphone ORAS - HIAN 188273 21 August 2024 UORAS
Sine Generator svaniek svand(l| ]| WK Electn
limer EXTECH 15-ACT I'PA
Note R
Thie re  un: NNty is d on idard ity multiplied by the e Factor & oy i 1 el of ifidence apy maiely 9
Calibrated By :
ervice Calibration Engineer ilibration Engineer S or
Issue Date : 24 January 2024
e resulis related only 1o the ite alibrated. The centificate shall i e el full, without written approval of the Innovative Inst

ORASLUAIUAN
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INSNOVATIVE PNSTRUSENT COL LTHD. HEAD OFFICF
T IR MO 18 SO0 SUNTINAKCORN 1 TAMBON BANG KAFD

AMPHOE BANG PHEI SAMUT PRAKAN PROVINCE 10540 THALLAND

Wiy Bl fivl Buswguius Gifie

prapevmTTveE | m

A Mrhow Ackraiianon ey
ACCHREDI|TED

TEL: tots =21 16=-20060=-1 FAN (0600=2] 16=-T 40 mmu.r@zﬁ?.ﬂmwm
Page: 2/4 .
Centificate No 24-NDM-014
Reéquest No Reg-2023-2679
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rel uuc Rerl uvuc Error Limit
Calibrator Setting {s) (s) {I‘n= h) u'nJ h) (%) (%a) (%a)
1000 Hz 114 dB 120 120 318 3.20 .6 3 21,426

Nole :

2. Frequency weightings

Deviation from various Tolerances
LUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST 7/ 55-140 A C
(+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.1 =02 0.40 20
125 Hz 04 0.5 0.40 1.5
250 Hz 0.1 0.1 0.40 1.5
500 Hz 0.1 0.1 .40 1.5
1000 Hz 0.0 0.0 0.40
2000 Hz 0.1 0.0 0,40 2.0
4000 Hz 2.5 25 040 3.0
8000 Hz -3.0 -3.0 0.40 50

The resulis related only 1o the item calibmied. The certificate shall not be reproduced except in full, without written approval of the Innovative lnstrome

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN, 58079
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INSMOVATIVE INSTRUMENT GO LT, HEAD C3FFIC T

T IR AW 13, SOY SUNTINAKORN 1 TAMBON BANG KAED
AMPHOE BANG PHLI SAMUT PRAKAN PROVING'T

FEL: (66021 16-3560=1 FAX (60ME2116-7 140

VO THATILAND

‘IIIIIHI

i

afas

ANS! N.-.'umnl-ﬂ-;ulm:m Moard
ACCREDITED

INMNOWVATIVE l

widn BuTursiisl B\IIIITI.IJUI. LRI

i[l!!ll!

CALIDMATION LABDAATORY
-2961

Page: 3/4

3. Linearity of response to steady signals

Certificate No 24-NDM-014

Request No Reg-2023-2679

a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level

UUC Setting FAST / A/ High
Ref {dB) | 550 | s0.0 | 90.0 | 100.0 | 1100 | 1140 | 1200 | 130.0 | 1400
1000 Hz Level A (dB) | ss4| so1| s01]| 1000| 1100] 1140| 1200] 130.0] 1400
Error (dB) | o4 o01] o1 o0 00| 00 oo 00 o0
Ref (dB) 1129 1189| 1289 1389
8000 Hz Level A | (dB) 1129 1189] 1289 1388
Error (dB) 0.0 00| 00 0.1
Ref (dB) 87.8| o938| 1038 1138
63 Hz Level A (dB) g7l 937 1037 1137
Error (dB) oo] 01 01 01
Tolerances Limit (£dB) 1.0
UNCERTAINTY (+dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST f A [55-140 Rer uucC Rel Lvuc Error Lirmit
Calibrator Setting (s) (s) [l’:l1 h) {F".!l2 h) (%) (%) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0,00
1000 Hz 110 dB 45 45 0.50 0.50 0,00
1000 1z 110 dB 90 90 1.00 0,99 -1.00 5.6
1000 Hz 110 dB 180 180 2.00 1.98 -1.00
1000 Hz 120 dB 6 6 4.00 3.94 -1.50
-21,+26
1000 Hz 120 dB 72 72 8.00 7.87 -1.63
1000 Hz 120 dB 90 90 10.00 9,90 -1.00
1000 Hz 120 dB 180 180 20,00 19,76 -1.20 5.6
1000 Hz 120 dB 160 360 40,00 39.42 -1.45
1000 Hz 120 dB 720 720 80,00 78.66 -1.68

The results relared only 1o the item calibrated, The cenificate sholl not be reproduced except in full, withow written approval of the Innovative I|1~m||||¢'||‘l oL
i
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INNUVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE PNSTRUMEPNT COL LTI HEAD OFFILE

T IR MO B SO SUNTINAKORN 1] TAMBON BANG KAED

BN P O WAT W IE
A wa ¥ REEE AW AR

e oEs A

Wity Bulufel Buanyisnie $fe

ANSY N,
ACCR

_adas

dpereditation oy

EDITED

AMPHOE BANG PFHLISAMUT PRAKAN PROVINGE 10540 THAILAND i —
TEL: 166)0-2116-5860-1 FAX: (66)0-2116-7140 sl o i
Pape:4/4.
Centificate No 24-NDM-014
Request No Req-2023-2679
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Rel uuc Rel uuc Error Limit
Calibrator Setting (s ) (Pa’h) (Pa’ ) (Pa’ h) (Pa’ h) (Pa'm)
4000 Hz 95 dB 2846 2846 1.00 0.98 -0.02 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rerl uuc Rel vuc Error Limit
Calibrator Setting (s) (s) (Pa h) (Pa'h) (%) (%) (%)
Burst 1 ms, 95 dB 2846 2846 1.00 0.98 -2.00 -21 - #26
Burst | ms, 100 dB 900 900 1.00 0.98 -2.00 56 =20 -+4]
Burst | ms, 108 dB 143 143 100 0.99 -1.00 -29-+41
5. Respaonse to unipolar pulse
UUC Setting Time Exposure Measurcment Tolerances
UNCERTAINTY
FAST /A /55-140 uuc uuc Different Limit
Calibrator Setting (s) (Puzh} (%) {%Ya) (%)
Continuous Reclangle + 10,13
29 0.00 3.7 -21 -+26
Continuous Rectungle - 10.13
* Indicates non accredited
End of Certificate

Ihe results related only 1o the item calibrated. The cermificate shall not be reproduced exeept in full. without written approval of the Innovative Instrumen

inanslumun
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Certificate of Calibration

Customer

UNITED ANALYST AND ENGINEERING CONSULTANT CO ) Certificate No : 23-NDM-(a2
ddres 51 S do k 41, Sukbumvit Road, Bangchak, Prak 12, Bangkok (26 Request No @ Reg-2023-06f

L'nit Under Calibration Details

leas i i I 1] 1
vianufacturer VA [ 4 Microphone Model 5 IS5
Ml SV 1 lHeroph SN 106782
Serial B 100K er Mode
AE.EFM. | 68/2564 P niplifier S
Besolutior ll dabB | mment Siofu d
Calibration Environment and Details
| empeTaiur , (- =
Humidity 0 | 4= 20 %R}
Harometric Presst 1013 hP 1 hPa
Received Date 2M 1202
23 March 2023
sdure In-house method CP-NDM-=01 ba 252:2017
Location of Calibration 1 ACOU
Reference Stundard
nstru t Brand Wiodel SN D calibration Tracebilit
I Oraest uest-cal 88272 20 June 2023 IS
GRAS AN B82T73 6 October 2023 Lkt
Sine Generd Svani Svi | | WE Elect
Timer I XTECH 15-Al 24 March 2 TA
|

Note
| eported uncertiin 18] stnnd certninty tiplied I g 18 ] i G A frely &

Calibrated By :

Calibration Officer Calibration Engineer Supervisor

Issue Date : '3 March 2

enanlumuny

The resulis related only 1o the tem calibmited. The centificane shall not be reproduced except in full, withour wrin wpproval of the [ SIrEme
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INNOVATIVE INSTRUMENT CALIBRATION LAB

(11T

INNOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

ANSI Nafinaa) Accrediiatios Boars
ACCREDITERD

TIX MO 13, SO0 SUNTINAKORN 1T TAMBON BANG KAEO,

whiw Bulunie Burwgines 40

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATLANI

— T, ———
- CALIRNATION LABCTATONY
TEL: (66821 16=-5800=1 FAX: (66121 16~7 140 AC-2961

Page: 2/4
Centificate No 23-NDM-062
Request No Req-2023-0663
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel vuc Rel vuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
1000 Hz 114 dB 120,00 120 LN 313 -1,88 3.0 21, +26

Nole : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN, SR079

2. Freguency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 60-140 A C
(+dB) { = dB)
STD Setting (dB) (dB)
*63 Hz 0.2 0.2 0.40 2.0
125 Hz 0.2 0.1 040 1.5
250 Hz 0.2 0.2 0,40 1.5
500 Hz 0.1 0.1 0.40 1.5
1000 He 0.0 0.0 0.40 -
2000 Hz -0.9 -1.9 0,40 2.0
4000 He 0.7 0.7 0,40 3.0
BOOO Hz =1.6 =1.7 0,40 5.0

The results related only 1o the ttem calibrmed. The centificats shall not be reproduced except in full, without writien approval of the Innovative [nstrument T, L
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INNOVATIVE INSTRUMENT CALIBRATION LAB

ISNOVATIVE INSTRUMENT OO LTD. HEAD OFFICE A&B
PN OWATIWVIE ] - -
e il ANEI Mational Acerfitaton fosre

T 139 ATOO0 13, SO0 SUNTINAKDREN 11 TAMBON BANG EAED

AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAILAND RO IR ACCREDUT RO
FEL: (6600-21 16-2800-1 FAN: 16600-21 16-7140 et Tl
Page: 3/4
Certificate No - 23-NDM-(62
Request No Reg-2023-0663
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A/ High
Ref (dB) | 60.0 | 80.0 | 90.0 | 100.0 | 110.0 | 114.0 | 1200 | 130.0 | 140.0
1000 Hz Llevel A | (@B) | g01| so2| s902| 1001| 1104] 1180] 1201 1300] 1400
Error (dB) : i . 01 01 ool 01 o0l o0
Ref (dB) 112.9] 1189| 1289] 1389
8000 Hz Level A | (dB) 1129 1189] 1289 1388
Error (dB) 0] 00 00| .01
Ref (dB) g7.8] 938| 1038 1138
63 Hz Level A | (dB} a78] 931s8| 1038 1137
Error (d8) ool 00| o0 -01
Tolerances Limit (£dB) 1.0
UNCERTAINTY (£dB) 0.27
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A [ 60-140 Refl UucC Ref vuc Error Limit
Calibrator Setting (s) (s) {sz {Pu:h] {Ya) (%) (%)
1000 Hz 110 dB 27 27 0,30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 4B a0 90 .00 0.99 -1.00 4.3
1000 Hz 110 dB 180 180 2.00 1.98 -1.00
1000 Hz 120 dB 6 36 4.00 3.94 -1.50
-21,+26
1000 Hz 120 dB 72 172 5.00 B.05 +H).63
1000 Hz 120 dBB 90 90 10.00 9.90 -1.00
1000 Hz 120 dB 180 180 20,00 19,76 -1.20 38
1000 Hz 120 dB 360 360 40,00 39.42 -1.45
1000 Hz 120 dB 720 720 80.00 80,49 +0.61

The results related only w the ilem calibrared. The certificate shall not be reproduced except in full, without written approval of the Innovative bstrement Co., Lyd

ienalumun



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO, LTD, HEAD OFFICE m
N ) ) PO WVAT IV
139 MOD 1L SO SUNTINAKGRN 11 TAMBON BANG KAEQ, e S LTI ANSI Wationg) Accramitation Goart
it Bulunitdl Busmguus $ahie ACCREDITED

rillllli

“II.lill

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 105340 THAILAKD

T
. et CALIBMATION LADONATGMNY
TEL: (66MF21 16-3800-1 FAN: (66ME=21 167140 AL-2961

Page (4/4.
Certificate No A 23-NDM-062
Request No : Req-2023-0663
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Refl e Rel UucC Error Limit
Calibrator Setting (s) () (Pa'h) Pa'h) (Pa'h) (Pa'h) Pa’h)
4000 Hz 95 dB 2846 2846 1.00 1.00 0.00 0.01 (.29 - 0.41
b. Sound exposure meter response for series of toneburst impulses
ULC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Ref vue Rel vuC Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 100 0.00 =21 -+26
Burst 1 ms, 100 d8 SO0 900 1.00 1.0 0,00 30 =21 -+4]
Burst | ms, 108 dB 143 [43 1.00 101 +1.00 21 =+4}
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST [ A/ 60-140 vuc vuc Different Limit
Calibrator Setting (s) (Pa h) (%) (%) (%)
Continuous Rectangle + 10.13
25 +2.37 24 =21 -+26
Continuous Rectangle - 10.37

* |ndicates non accredited
End of Certificate

The results related onaly 1o the item calibeited, The certificate ghall not be reproduced except in full, without writien approval of the [nnovative Instrumenit Co., Lyl
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List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance Huazeess3u (TSP) Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) Auazosndnniy 10 lupsou YR E 252436235 Ministry of Industry, Thailand
2 |Analytical Balance Hunnuue Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) s{uaxaawmmﬁ'mmmL%J’ﬁﬂl,l,axaxaﬂuqaauﬂamiﬁ B322373893 Ministry of Industry, Thailand
3 [Uv-vis Spectrophotometer ~ |fgeenlasvatiulnsauldiox as NO2) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
Technologies MY15410009
Equipment for Water Quality Analysis
4 |pH Meter Audunsa-ag (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
Qmwgi (Temperature) 1231155210 Ministry of Industry, Thailand
5 |Conductivity Meter SI Analytics Lab955 / DKSH (Thailand) Ltd. C24240057 11 Mar 24 10 Mar 25 ,
16300356
6 |Analytical Balance ﬁwﬂuuaﬂmﬁu (Oil & Grease) Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
7 |Analytical Balance veufsazanetua (TDS) Mettler-Toledo XSR205DU / National Food Institute, 2402283-001-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) vpeudauriuaee (TSS) C009071872 Ministry of Industry, Thailand
8 |Hot Air Oven Memmert UF55 / National Food Institute, 2400141-001-01 11 Oct 23 10 Oct 24 -
B216.1666 Ministry of Industry, Thailand
9 [BOD Incubator Tlef (BOD) Arco UC4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAQ.015/2561) (Thailand-Japan)
10 [COD Reactor #lad (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2413-0434 25 Mar 24 24 Mar 25 -
(Heating Block) 6480019101
U3 gluidin ueuundad wews Wudidless roudausuvi $1in
WeeUfURn1sTATIZYLINSgIU ISO/IEC 17025 Page 1/2


../Balance/BL2024/24 0419 Balance Mettler MS204TS C252436235 AIR0232566 2402420 003 01.pdf
../Balance/BL2024/24 0419 Balance Mettler XP6 B322373893 AIR0192556 2402420 002 01.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../pH&ISE meter/24 0311 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2401718-001-01(P).pdf
../Conductivity Meter/24 0311 Conductivity meter  SI Analytics Lab955 C24240057 (P).pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../Balance/BL2024/24 0402 Balance Mettler Toledo C009071872 UAE WAO 012 2563 2402283 001 01.pdf
../Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
../BOD Incubator/24 0210 BOD Incubator Arco UC4 132 UAE WAO 015 2561 24TM303.pdf
../Heating Block(COD)/HeatingBlock 2023/23 0310 Heating Block_Hanna_HI839800_02_H018500I_UAE.WAS.004_2551_HIT-2312-0342.pdf

Lu;mmaﬁmmumwaauqmmwaqLmﬂﬁau
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\AoUNNITIAN-TUIEU WA, 2567

List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Water Quality Analysis
11 |Digestor Unit AAdu (TKN) FOSS DT2520 / FOSS South East Asia 9809 8 Feb 24 7 Feb 25 -
TECATOR 91794469
12 |Distillation Unit FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25 -
(Kjeldahl Method) TECATOR 91790524
13 [Uv-VIS Spectrophotometer  [lumsn-lulasiau (Nitrate) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 9 May 24 8 May 25 -
waulue-lulnsiau (Ammonia) Technologies MY15410009
14 |UV-VIS Spectrophotometer  |fainn (Sulfate) Hitachi U-1900 / DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25 -
luiasn (Nitrate) 2021-064
#laf (COD)
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
U3 gluidin ueuundad wews Wudidless roudausuvi $1in
WeeUfURn1sTATIZYLINSgIU ISO/IEC 17025 Page 2/2


../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../Digestor,Distillation Unit(TKN)/24 0209 Distillation unit_FOSS_Service Report_KT200_9810.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../Spectrophotometer/SP2567(2024)/24 0116_UV-VIS Spectrophotometer_Hitachi_U-1900_SP24-008 (P).pdf
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Foundation for Industrial Developrment National Food Instiute
Food Ingustrial Laboratory Senice Center CALIBRATION 0081

AL
KOt
NSC-TISI-TIS 17025

Calibration Certificate

Certificate No.:
Client name:

2402420-003-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS/00
Serial No.: C252436235

ID No.:

Order No.:
Operation No.:
Date of Receipt:

Date of Calibration:

UAE.AIR.023/2566

2402420

2402420-003

19 April 2024

19 April 2024

Calibrated by  Mr.pheraphat Tuanjit Approved
Scientist
Vice Pr ces
Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

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

F-C5-009 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food Insfitute NSC.TISI-TIS 17025
Food Industial Laboratary Senvice Center CALIBRATION 0081

Calibration Report

Certificate No.: 2402420-003-01
Equipment: Electromic Balance Manufacturer: METTLER TOLEDOD

Model: M5204T5/00 Resolution: 0.0001 g

Serial No.: C252436235 ID Mo.: UAE.AIR.D23/2566

Capacity: 220 g
Date of Calibration: 19 April 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 21.7 + L5 “C  Relative Humidity: 65 + 67 %
Place of Calibration: Room 206 Balznce Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Res li ion:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No, Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCS M23111815 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M23111825 28 November 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFI.BTH 019/23 Quality Reborn QR24-0492 4 March 2025

3. This certification is traceable to SI UNIT
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration anly,

Calibration Results:
1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading { 9)
100 0.000074
200 0.000074
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.

The balance reading obtained is given in the table,

.‘.@‘ J@.’
@

1 | = 5 ; | & | = | s i :
r'4 ] ni = | o LiTlainiuin wngiene )

{ a ¥yl e 308 310 g 310 g 31{ g ) e

100.0005 | 100.0006 | 100.0003 | 100.0006 | 100.0003 | 100.0005 0.0002

F-CS-012 Rewision: 01 Date: 20-04-65
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ministry of Insusty oD Indusirial Laboratary Service Center CALIBRATION 0081

Certificate No.:
Equipment:

Calibration Report

2402420-003-01
Electronic Balance
Model: M520475/00
Serial No.: (2524356235
Capacity: 220 g

Manufacturer: METTLER TOLEDO
Resolution: 0.0001 a

ID No.: UAE.AIR.023/2566

Date of Calibration: 19 April 2024 Page 3of 3
Calibration Results:  (Continued)
Calibration Range: 0-200g

Calibration Adjustment:

3. Departure from Nominal Value:

Internal Calibration

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g 3 ( g ) =g} (g ) (£ g ) L
Unload 0.00000 0.0000 0.0000 D.000094 2.00
0.1 0.10000 0.1000 0.0000 0.000094 2.00

1 0.99998 1.0000 0.0000 0.000097 2.00
5 4,99097 5.0000 0.0000 0.000096 2.00
10 10.00002 10.0000 0.0000 0.00012 2.00
20 20.00003 20.0001 -0.0001 0.00014 2.00
50 49.99998 50.0003 -0.0003 0.00012 2.00
70 70.00000 70.0005 -0.0005 0.00017 2.00
100 99.99997 100.0006 -0.0006 0.00017 2.00
150 140.99994 150.0012 -0.0013 0.00022 2.00
200 200.00001 200.0015 -0.0015 0.00028 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a cov
level of confidence of approximately 95 %.

Y | b

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

Foundation for Industrial Development MNational Food Institiute
Food Industrial Laboratary Service Center CALIBRATION

s by
TR
NSCTISLTIS 17

Calibration Certificate

2402420-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3

Equipment: Electronic Balance

Manufacturer: METTLER TOLEDO

Model: XP6

Serial No.: B322373893

ID No.: UAE.AIR.019/2556

Order No.: 2402420

Operation No.: 2402420-002

Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by  Mr.Pheraphat Tuanijit Approv
Scientist
Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

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

F-C5-009 Revision: 01 Date: 20-04-65



1144
Rectangle



\1\\"\‘ i |up,h’

S AN
aEaFNssuUlBUNYadsId2an ua™Is imf,_ﬁ\m;
AugUSMsHauUUEINIsasa mnNssuaitis 7"-—,4{/’7\\\%\?
Foundation far industial Development National Food Instiiute il NS TISITIS 17025
Food Iindustrial Laboratary Service Center CALIBRATION 0081

Calibration Report

Certificate No.: 2402420-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO

Model: XPG Resolution: 0.000001 g

Serial No.: B322373893 ID No.: UAE.AIR.019/2556

Capacity: 6.1 g
Date of Calibration: 19 April 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 226 + 1.8 “C  Relative Humidity: 48 + 60 %
Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCS M2311181S 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M23111825 28 Movemnber 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFL.BTH 019/23 Quality Rebarn QR24-0492 4 March 2025
3. This certification is traceable to SI UNIT
4, This certificate was certified anly for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading [ gl
3 0.00000057
] 0.0000019

2, Off-Center Error:
A mass of 2 g was placed and moved to various pasition on pan.

The balance reading obtained is given in the table.

.\‘@. ’@,
@

; I 5 | , | 5 5 " | — i .
& =) + o (%) |ID'IGJ{IIIIIJII| Ll e )

{ d Yl & & 3l ea 3l g JlCg il g 3 ( g}

1,999981 | 1.999983 | 1.999980 | 1.999984 | 1.999983 | 1.999981 0.000003

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402420-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XP& Resolution: 0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.019/2556
Capacity: 61 g
Date of Calibration: 19 April 2024 Page 3 of 3
Calibration Results: (Continued)
Calibration Range: D-6g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
( g ) (g ) t g ) ( g ) (£ g ) k
Unload 0.0000000 0.000000 0.000000 0.0000032 2.00
0.01 0.0099970 0.009953 -0.000002 0.0000047 2.00
0.05 0.0500010 0.050003 -0.000002 0.0000048 2.00
0.10 0.1000010 0.100001 0.000000 0.0000069 2.00
0.15 0.1500020 0.150002 0.000000 0.0000083 2.00
0.17 0.1700050 0.170006 -0.000001 0.000012 2.00
0.20 0.1999990 0.200002 -0.000003 0.0000083 2.00
1.50 1.4999750 1.499971 0.000004 0.000027 2.00
3.00 2.9999680 2.999959 0.000003 0.000028 2.00
4.50 4.4999810 4.499967 0.000014 0.000022 2.00
6.00 5.9999490 5.999931 0.000018 0.000032 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & |, providing &
level of confidence of approximately 95 %.

el 11 B

F-C5-012 Revision: 01 Date: 20-04-65
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DQE Services Co.,Ltd.

DQE

Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com uecTeL s 17625
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration:  Laboratory 315

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

Serial No. : MY15410009

ID No. : UAE.WAT.020/2558

Received Date : 7 May 2024

Calibration Date : 7 May 2024

Issue Date : 9 May 2024

Condition Instrument : Good

Calibrated by :

gern )

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.

IeNeTiAUAL:
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DQE Se rvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Lid.

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

MEC-TISLTS 17025
CALIBRATION D404

Certificate No. :

Environment Condition :

REPORT OF CALIBRATION

SP24-018

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 :

Page 2 of 5

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

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

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

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC: 60 nm/min

Scan Interval of UUC : 0.15 pm.

Resolution of UUC : Photometric 0.0001 Abs.

Wavelength 0.1 nm.
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DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 l 2\
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Hec-TisLTs 17028
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5780 0.5747 0.0033 0.0031 2.00
o 1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
i 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
463 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
— 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
0 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
e 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

ionaaslaenuey



DQE Services Co.,Lid.

DQE S i 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices

NSC-TISI-TIS 17025
CALIBRATION 0404

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

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
9 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
27 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
I 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
= 0.6430 0.6402 0.0028 0.0055 2.00

enesluRILAY




DQE Services Co..Ltd.
DQE o 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com RICTRLWS {728
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (mm.) k
241.72 242.0 -0.28 0.18 2.00
27945 279.5 -0.05 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 3339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2,00
445.94 445.6 0.34 0.18 2.00
453.66 453.3 0.36 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 638.7 -0.72 0.18 2.00
431.38 430.8 0.58 0.18 2.00
472.50 4724 0.10 0.18 2.00
513.47 513.7 -0.23 0.18 2.00
528.88 529.1 -0.22 0.18 2.00
573.17 573.5 -0.33 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 741.4 -0.68 0.20 2.00
748.55 749.1 -0.55 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.3 -0.02 0.18 2.00

Remark : - UUC = Unit Under Calinration

- 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 TIS] accredited

- End of Certificate -
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mimstry of Industry  Fo0d Industral Laboratory Service Center CALIBRATION D081

Calibration Certificate

Certificate No.:
Client name:

2401718-001-01

UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Read,

Bangchack, Prakhanong, Bangkok 10260

FPage 1of 5

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2401718

Operation No.:

Date of Receipt:

Date of Calibration:

Calibrated by

Date of Issue:

Mr.Manas Somsak Approved by

Specialist { Mr.Ph

2401718-001

27 February 2024

11 March 2024

Manager, Division of Calibration Laboratory

12 March 2024 Responsible for the Technical Management Team

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

This Certificate Is issued In accordance with the conditions of accreditation granied by the Thal Laboratory Accreditation Scheme which has assessed
the meassurement capability of the laboratory and ils traceability 1o recognized natlonal standards and to the units of measurement realized at the
cormesponding national standards laboratary. This certificate may not be reproduced other than in full except with the prior written approval of the

Mational Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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mimiatey of lndusty C0O0d Industial Laboratory Service Center CALIBRATION 0081

Calibration Report

Certificate No.: 2401718-001-01
Equipment: pH Meter Resolution: 001pH | 1mVy

Manufacturer: METTLER TOLEDOQ Maodel: SevenEasy pH

Serial No.; 1231155210 Type: Bench top

1D No.: UAE.WAT.010/2653
Date of Calibration: 11 March 2024 Page 2 of 5
Location: Chemical Calibration Laboratory, National Food Institule
Environment Condition: Ambient Temperature: | 234 & 15 ) e Relative Humidity: | 51 £3 ) %
Condition of Equipment: Good Condition

Condition of this Results of Calibration

1.Calibration Method W-CC-002 : In house method based on direct measurement by using standard voltage calibrator and
cerified reference matanal (CRM)

2. Reference Standards | Certified Reference Material

nstrumen Serial 1 1D No. Manufacturer Certificate No. Due Date
21 DC Voltage Calibrator 2708007 Fluke 23E2003 14 June 2024
2.2 Digital Thermometer 2708007 Fluke CC 660570-01 30 October 2024
2.3 Thermo-Hygro Meter NFIL.BTH 014/23 lesio CC 660353-01 3 April 2024

Certified Reference Material Lot. No. Manufacturer Ref N Expire Date
2.4 pH buffer 4 008 (Primary pH buffer Solution) BEBA4Z CPAchem PH216.L5 13 April 2025
2.5 pH buffer 6.865 (Primary pH buffer Solution) BBE843 CPAchem PH217.L5 13 April 2025
2.6 pH buffer 10.01 (Primary pH buffer Solution) BB8844 CPAchem PH220.L5 13 April 2024
2,7 pH buffer 7.00 (Standard pH buffer Solution) 03100 HACH LANGE GmbH S11M004 16 Qctober 2025

3. This ceriification is traceable to The International System of Unit (51 Uinkt)

3.1 Instruments No.2.1 through NEC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
3.2 Instruments Ng 2.2 and 2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.D061
3.3 Certified Reference Malerial No.2.4 to 2.6 traceable to Primary measurement method- Harned cell using calibrated

thermometer, barometer, and nanovolimeter. The Standard Solution
preparation and certified by CPAchem Lid is accredited to IS0 17034
and ISONEC 17025

3.4 Certified Reference Matenal No 2.7 traceable o PTB Cerificate Mr. PTB-PHOA-563/30504/23 and Certificate Nr. PTB-

PHOB-555/30620/22 (PTB: Physikalish-Thechnische Bundesanstall,
Braunschweig, Germany)

4. This certificate was certified only for the instrumeni we calibrated

5, This result of calibration was found accurate as shown on date and place of calibration only

F-CS-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION D081

Equipment: pH Meter Resolution: 0.01 pH imy
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE WAT.010/2653
Date of Calibration: 11 March 2024 Page 3 of 5
Calibration Results:
1. Calibration of pH Meter { Manual Temperature Compensation al 25 °C )
(offset value before adjust: -0.4 mV)
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mv) mv pH (£mV ) (k)
0 414121 414 0.00 0.58 2.00
2 295.814 296 2.00 0.58 2.00
4 177.464 178 4.00 .58 2.00
& 59,160 59 6.00 0.58 2.00
T 0.001 0 7.00 0.58 2.00
8 -59.159 -58 B.0OD 0.58 2.00
10 -177.461 AT7 10.00 0.58 2.00
i2 -295.811 -296 12.00 0.58 200
14 -414.118 -414 14.00 0.58 2.00
2. Calibration of pH Meter with Electrode | Manual Temperature Compensation at 25 °C )
Equipment: pH Elecirode Type: Combined Electrode
Manufacturer: METTLER TOLEDO Model:  InLab Solids
Serial No.: 3065701 ID.No.  N/A
Performance of Electrode system  (Three-Pomt Calibration st pH 4, 7 and 10)
Certified Value ANNEAGS ICICHIO RIS Relative Slope (%) Uneertainty Coverage Factor
@25 °C (pH) PH mV (2pH) (k)
4.008 4.0 188 - 0.0071 2.00
7.001 7.00 13 98.9 0.0086 2.00
10.010 10,01 -160 87.2 0.0085 2.00
6.865 6.87 21 0.0074 2.00
F-C5-012 Revision: Q1 Date: 20-04-65
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Foundation for indusirial Development Natianal Foad Insfitute
manonal food insrtute i = .
ministy of Industy  FOD Industrial Laboratory Service Lenter

Calibration Report

Certificate No.: 2401718-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 81 ¢ Model:  SevenEasy pH
Serial No.: 1231165210 IDNo.: UAE WAT.010/2553

Manufacturer: METTLER TOLEDO

NSC-TISI-TIS 17025
CALIBRATION 00E1

Date of Calibration: 11 March 2024 Page 4 of §
Location: Chemical Calibration Laboratory, National Food Instilute
Environment Condition: Ambient Temperature 23 °G 1%
Relative Humidity 51 % ¥ 2 %
Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermomeler
- The Calibration is determined by comparing with a known lemperature
from a standard resistance thermomater,
- The temperature scale in use at this laboratory is the International
Temperature scale of 1290 ( 1TS-20 ).
2. Referance Standard Insirument :
Instrument Model Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0877/66 06-Jun-24 TISTR
Platinum Resistance Thermometer (PRT) 562TA 877332

Support Equipment © - Low Temperature Bath (ISOCAL-6), Mode!: Europa-6 Plus Basic, S/N: 341582/2

o

This cartificate is traceable to International System of Unils {SI Units).

il

This certificale was cerlified only for the instrument we calibrated

o

. This result of calibration was found accourale as shown on date and place of calibration anly.

o0

Condition of Calibrated item :

Good
Result of Calibration Without adjustment I:I After adjustment

e |

F-C5-012 Revision: 01 Date: 20-04-85
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Foundation for Industial Development Nafional Food Instilute
Food Industrial Laboratory Semnvice Centrer

NSC-TISI-TIS 17025
CALIBRATION 0081

Calibration Report

Certificate No.:

Equipment: Digital Thermometer with RTD (pH Meter)
Resclution; 4. B Madel: SevenEasy pH
Serial No.: 1231155210 1D No.. UAE WAT.010/2553
Manufacturer: METTLER TOLEDO

Date of Calibration:

2401718-001-01

11 March 2024

Page 5 of 5

Calibration point:

Calibration result:

15.0, 25.0 and 35.0 °C

- Tha probe was immersed in liguid bath or dry bath to @ minimum depthof 100 mm.
- Description of probe, model MN/A SIN MN/A
Dimension of probe : Diameter 4 mrm.. Length 120 mm.,

Sheath malerial Stainless Steel

Standard u rtain
UUC* Reading ("cy 5 Correction Value (°C) Neaftanty
Temperature ("C) t (°c)
151 14.998 0.1 0.089
251 24,998 0.1 0.099
354 34 097 0.1 0.089

- UUC" : Unit Under Calibrabon

The repor uncertainty of measurement was based on standard uncertainty multipliied by coverage factor k= 2, providing
approximately 95 %,

End

F-CS-01Z Revision: 01 Date: 20-04-85
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Certificate of Calibration

NSC-TISI-TIS 17025

Calsbratian 60F7
Equipment: CONDUCTIVITY METER Certificate No.: C24240057
Model: Lab 955 Issued Date: 11 March 2024
Serial No. (or ID.): 16300356 Job No.: WO-00020309
Manufacturer: Sl Analytic Page: 1of 2
Electrode Serial No. 16070067 Model : LF413T Brand : Sl Analytic
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 <C t 2 o
Humidity 50  %RH + 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Pongpisut Suebchantha
Calibration Date: 11 March 2024
The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14

This certificate is traceable to the S| Units maintained by CRM of NIST(SRM)
through CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 960753, 890591,
890593

Traceability:

Person in charge Authorized signatory
This certificate is issued the units of measurement according to the International System of Units {S1). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.
The measurement uncerainty stated is the expanded uncertainty which is obtained from the standard uncertainty multipied by the coverage factor (k=2) to
provide a level of confidence of approximately 85%. Itis determined in accordance with the Guide to Exprassion of Unceriainty in Measurement (GUM)
These results may be affected by dewviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be

reproduced except in full without aporoval of DKSH Technoloay Limited

vl finiadioy waTuTal e

DKSH Technology Limited

2533 nuuAYEIN LUTILWRIN dewssTaue nTanTwETLAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand taﬂa“sl“'ﬂquﬂu

Delivering Growth - in Asia and Beyond, CAL-FM-CA-09: 12 Sep 2022
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Calibration Results:

Before Adjustment

Certificate No.: C24240057

&% DKSH

Page: 2 of 2

Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( £)
Conductivity Solution Reading (k)
25000  pSlem 26.7 uSlem -1.700  uSlcm 2.00 0.21 uS/cm
1413.0  uSlem 1428 uS/cm -15.0 uS/cm 2.00 9.0 pSicm
111.3 mSicm 108.4 mSicm 29 mS/cm 2.00 0.67 mS3/cm
After Adjustment; at 1413 uSiem
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( £ )
Conductivity Solution Reading (k)
25000  uS/cm 25.9 uSicm -0.900  pSicm 2.00 0.21 uS/cm
1413.0 uSicm 1413 usSlem 0.0 uS/em 2.00 9.0 uS/cm
1743 mSiem 107.5 mS/cm 3.8 mSiem 2.00 0.67 mS/em

uiEn Auaaaa waTuTal d9n
DKESH Technology Limited

The End of Certificate

2533 nUUFRLIV UL tusse Toue oAy 10260

2533 Sukhumvit Road, Bangchak,
Email; info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Phone: +66 2638 7000

Phrakhanong, Bangkok 10280

Delivering Growth - in Asia and Beyond.

ans"laimugu

CAL-FM-CZ29-09: 12 Sep 2022



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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
) Ponpan Paipim

(
{ ) Suwit Imjai
(/) Kunchit Promprat

Issue Date :

ilacua Q&

NSC-TIS-TIS1T025
CALIBRATION 0008

Cert.No.: 24MM293
Page.: 10of 3

Electronic Balance

Mettler Toledo

XSR204

C117635043

UAE.WAS.012/2564

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

Bangchak, Phrakhanong,
Bangkok 10260

Balance Room (108)

11 May 2024
11 May 2024

15 °Cto 40 "C
30 % to 90 %

15 May 2024

The Uncertainties are for a confidence probability of approximately 95%

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

lonaslumuay
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Equipment : Electronic Balance Cert.No.: 24MM293
Condition As-Received: Used ltem Page: 20of 3
Reference : 2405-01660C-2
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
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 TORCOQ7 MM-0013-24 25 Jan 2026
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 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (+mg) (k)
100 100.0000 0.0000 0.27 2.03
200 200.0001 -0.0001 0.31 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007

ionanslupuny



Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2405-016600C-2

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Paosition 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g) (g)
+0.0002 -0.0001 0.0000 +0.0002 0.0000
3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

(g) (g) (g) (tmg)
Unload 0.0000 0.0000 0.15
1 1.0000 0.0000 0.15
5 5.0000 0.0000 0.15
10 10.0000 0.0000 0.15
20 20.0000 +0.0000 0.19
50 50.0001 -0.0001 0.19
60 60.0001 -0.0001 0.18
80 80.0001 -0.0001 0.27
100 100.0002 -0.0002 0.27
120 120.0001 -0.0001 0.29
200 200.0001 -0.0001 0.31

Cert.No.: 24MM293

Page: 3 0of 3
2 3 Fl 3
i 1 HIE
8 3 5 f) @1 ®
Front Frant Frant

Maximum difference between
off-center and central loading

(g)
0.0003

Coverage
Factor
(k)
2.13
2.13
213
2.1
2.03
2.06
2.04
2
2.03
2
2

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

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

=000-=

ionanslumuny
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ol food e OUACStON fF"— Industrial Develmpmmr National Food Insfitute NSG.TISI-TIS 17025
mirstey af Industry  FoOd Industrial Laboratory Senvice Center CALIBRATION 0061

Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C009071872
ID No.: UAE.WAO0.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by Mr.Jerawut Prapawuttipong Approved by
Scientist (M
Manager, Division of Calibration ratory

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

The uncertainties are for a confidence probability of approximately 95%

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

F-CS-009 Revision: 01 Date: 20-04-65



1144
Rectangle



. ) A
aEamnssuWEuUIYadsidaaniuuanis %

nafions f)

ministry

g,
N N2

AUgUSMIsHauUUBINISg@amNssuUamis %z,
/,

TR Foundation for Industrial Development MNational Food Institute NSC.TISI-TIS 17025

i nausry  Food Industrial Laborarary Service Center CALIBRATION 0081

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAEWAD.012/2563

Capacity: 220 g

Date of Calibration: 2 april 2024 Page 2 of 4
Environment Condition: Ambient Temperature: 245 + 05 "C  Relative Humidity: 475 + 25 %
Place of Calibration: Laboratory, UNTTED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

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

Standard Weight Class E2 1mg to 200g B505567572 TCS M23040535 8 April 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter B08-H1 NFL.BTH 016/23 Quality Reborn QR24-0343 9 February 2025

3. This certification is traceable to SI UNIT

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

5. This result of calibration was found accurate as shown on date and place of calibration only.
Cali i F

1. Repeatability of Reading:

Nominal Value ([ g ) Standard Deviation of Reading 680
40 0.0000052
80 0.0000063
100 0.000048
200 0.000053
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan,

The balance reading obtaired is given in the table.

@ O
@)
2 O
T
1 2 3 4 5 6 (Maximum Difference)
Coege Yl X1 2 210 g )1 @ i p ) { o)
100.0002 100.0001 100.0002 99,9999 100.0001 100.0001 0.0003

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food Institute el et 3
Food Industrial Laboratary Service Center CALIBRATION D081

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electronic Balance Manufacturer; METTLER TOLEDO
Moadel: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAEWAD.012/2563

Capacity: 220 g
Date of Calibration: 2 April 2024 Page 3 of 4
Calibration Results: (Continued)
Calibration Range: 0-80g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

Nominal Value Standard Value Average Reading Carrection Uncertainty Coverage Factor

£ g 3 { 9 3 (g J L9 ) (= g ) L1

Unload 0.000000 0.00000 0.00000 0.0000088 2.00

0.001 0.001003 0.00101 -0.00001 0.0000091 2.00

0.005 0.005003 (0.00499 0.00001 0.0000094 2.00

0.01 0.010003 0.01000 0.00000 0.0000091 2.00

0.05 0.049996 0.05000 0.00000 0.0000098 2.00

0.1 0.100011 0.10000 0.00001 0.000011 2.00

0.5 0.500016 0.50001 0.00001 0.000014 2.00

1 1000003 1.00002 -0.00002 0.000016 2.00

2 2.000023 2.00001 0.00001 0.000017 2.00

5 5.000017 5.00002 0.00000 0.000020 2.00

10 10.000009 10.00000 0.00001 0.000026 2.00

20 20.000031 20.00002 0.00001 0.000037 2.00

30 30.000040 30.00003 0.00001 0.000052 2.00

50 50.000028 50.00004 -0.00001 0.000068 2.00

B0 80.000068 80.00005 0.00002 0.00011 2.00

F-CS-012 Rewision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food Insfiture
Food Industrial Laboratary Service Center

miristy af indosty

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g

Serial No.; CO09071872 ID No.: UAE.WAO.012/2563
Capacity: 220 g
Date of Calibration: 2 aApril 2024
Calibration Results: (Continued)
nge: 81-200¢g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

Page 4 of 4

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
( g ) [ g9 ) (g9 ) { g } (L g ) k
90 90.00010 90.0000 0.0001 0.00015 2.00
100 100.00006 100.0000 0.0001 0.00015 2.00
110 110.00007 110.0001 0.0000 0.00017 2.00
120 120.00009 120.0000 0.0001 0.00018 2.00
130 130.00010 130.0000 0.0001 0.00019 2.00
140 140,00014 140.0000 0.0001 0.00020 2.00
150 150.00009 150.0001 0.0000 0.00020 2.00
160 160.00010 160.0001 0.0000 0.00022 2.00
170 170.00012 170.0001 0.0000 0.00023 2.00
200 200.00016 200.0000 0.0002 0.00028 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , pr
level of confidence of approximately 95 So.

R el = 1 [+ O T e

F-C5-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate

Certificate No.:
Client name:

2400141-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 10of 3

Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
ID No.: UAE.WAOD.027/2559
Order No.: 2400141

Operation No.:
Date of Receipt:

Date of Calibration:

Calibrated by

Date of Issue:

Mr.Worapob Sooktong
Scientist (

16 October 2023

2400141-001
11 October 2023

11 October 2023

Approved by

Manager, Di ratory

Responsible for the Technical Management Team

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

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

F-CS-009 Revision: 01 Date: 20-04-65
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tood erwe T Oundation for Indusinial Development MNational Food Instifute

NSC-TISI-TIS 17025

ministry =f industry  Food Indusirial Laboratory Service Center CALIBRATION D061

Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER (Hot Air Oven)
Model: UF 55 Serial No.: B216.1666

Resolution: 0.1 "= ID No.: UAE.WAQD.027/2559
Manufacturer; MEMMERT

Date of Calibration: 11 October 2023 Page 2 of 3
Location: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Ambient Temperature ( 28 == 1 ) °C

Relative Humidity { 63 £ 2 ) %

Line Voltage ( 228 £ 1 ) volt

Condition of this results of Calibration:

1

o o A

This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scale used was based on ITS - 90.

- All data show below were final values and the initial data may be obtained upon request.

. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital Thermometer 34972A MY49016894 S s 22 April 2024 NATIONAL FOOD
with sensor RTD CH#201-205/ RTD#201-209 INSTITUTE
. This certificate is traceable to International System of Units (SI Units).
. This certificate was certified only for the instrument we calibrated.
. This result of calibration was found accurate as shown on date and place of calibration only.
. Condition of Calibrated item : Good
UUC Description :
Time of Record 1 Hour 9 Minute At 104.0, 140.0 and 180.0 °C
Fresh air Damper | - Open Paosition E|
X | Close
= Not Available
. Result of Calibration ; Iil Without adjustment I:’ After adjustment

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for Indusirial Development National Food Instiiute il

= NSC-TISI-TIS 17025
Food Industnal Laboratory Service Cerfer

CALIBRATION 0061

Calibration Report

Certificate No.: 2400141-001-01

Equipment: CHAMBER (Hot Air Oven)
Model: UF 55 Serial No.: B216.1666
Resolution: 0.1 °c ID No.: UAE.WAQ.027/2559
Manufacturer: MEMMERT
Date of Calibration: 11 October 2023 Page 3 of 3
Calibration point: 104.0, 140.0 and 180.0 °C o
Calibration result: . B e - i
Calibration | Temperature Relative Line Voltage = “al
Condition (°C) | Humidity (%) | (Volt) z |
MIN 28.2 61.4 227.4 - | PO B I8 |
MAX 28.3 65.1 229.3 | [t e . A &
Tablel : Reporting of Temperature e S ————
Calibration Measured Temperature (°C) @ Sensor No,
point (Sensor No.9 is REF) Uncertainty
(°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 + (°C)
104.0 104.05 | 103.98 | 104,02 | 104.08 | 104.00 | 104.05 | 103.99 | 104.17 | 104.00 0.53
140.0 140.09 | 139.99 | 139,91 | 140.05 | 139.99 | 139.91 | 135.97 | 140.26 | 139.97 0.73
180.0 180.46 | 180.33 | 180.25 | 180.28 | 180.33 | 179.96 | 180.31 | 180.64 | 180.16 0.90
Table 2 : Reporting of Characterization Result
UUC* Setting UUC* reading (°C) Stability Uniformity Overall Variation
(°C) MIN MAX Average + (°C) (°c) (°c)
104.0 1040 104.0 104.0 0.0%0 0.18 0.38
140.0 140.0 140.1 140.0 0.075 0.28 0.47
180.0 180.0 180.1 180.0 0.13 0.48 0.88

MNote The guoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "
UuUC* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2
level of confidence of approximately 95 %.

End ------=-

F-CS-012 Revision: 01 Date; 20-04-65
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FTECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w ﬁ"

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES N D\
"-’,‘r/_"::\“\\‘ 2

534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 ST o ‘JTIEF Ti;‘ITI}z;
TEL. 0-2717-3000-29 'FAX. 0-2719-0484 CALIBRATION 0008

Cert. No.: 24TM303

Certificate of Calibration e L
Equipment : BOD Incubator
Manufacturer : Arco
Model : UcC4-1320
Serial No. : 13URC45013201
ID No. : UAE.WAQO.015/2561
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Lab Floor 2

Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : (26+10)°C

Relative Humidity : (60 +30)%

Calibrated by : Tawatchai Pama

Approved by :

( ) Pornthippa Tameyakul
( V(Unnopphol Harachai
{ ) Suwit Imjai

Issue Date : 19 February 2024

The Uncertainties are for a confidence probability of approximately 95%

This cenificate may not be reproduced other than in full, exeept with the prior weilten

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

s luAmuay
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Equipment :

Condition As-Received :

Reference :

Result of Calibration :-

Function of UUC* :

BOD Incubator
Used Item
2402-02340C-1
{ *) Without Adjustment
Temperature Source

Cert. No.: 24TM303
Page: 30of 3

Fresh air setting : Not Available
Calibration| UuC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (C'G) | ("G) (£°C) (°C) (°C) k
20.0 201 19.9 0.37 0.72 1.4 2
Calibration Measured Temperature ( °C ) .
— Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
200 19.873 | 19.803 | 20.322 | 19.690 | 19.615 | 19.585 | 19.612 | 19.558 | 19.645 0.58

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,

UUC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stabi

ity and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-

P .
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Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used ltem Page: 20of 3
Reference : 2402-02340CA1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY59003411 23LM208 TPA 27 Dec 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
| Beginning Finished
Temp. ( °C ) 28 31
f REL.Humid. ( % ) 70 65
2 4 AC Supply ( Volt ) 233 234
A & [a]
L (oty> Ref. Std
3 Position : CE
i i ID No.:
g LH=2
S i 3 1 20RTD-2/1
{ T 2 20RTD-2/2
e %! T; c D = e
i Wi2 b =, 3 20RTD-2/3
= 4 20RTD-2/4
W 5 20RTD-2/5 |
6 | 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 20RTD-2/8 =
a= A0 e o - 9 (ref.) 20RTD-2/9
b= 10 cm W= 1.2 m
c= 10 cm Hs= 1.2 m

Capacity = 0.89 m*
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ANRET Narigna! Ascraditeting Board

instru ments 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok, :;;,-/,._."‘—“-\\1:‘: PR i

CALIBRATION LABORATORY

[[RHANNN tereeosrmens dustent 1. (05 o

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198
i AC-3061

Certificate No. : HIT-2413-0434

Page : 1 of 2

CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No. : 06480019101
Tube Heater : 25 Vial Capacity Resolation : 0.1°C
Temperature Range : (-10 to 160)°C Temperature of Reaction : 150°C
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference : RE240528
Ambient Temperature : (25 +2)°C Relative Humidity : (50 & 15)%RH
Customer name : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260
Received date : 25 March 2024
Calibrate date : 25 March 2024
Issue date : 27 March 2024
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference standard instruments.

Calibrated by : & M. Pichit Petthong Approved

L Mr. Channarong Soinak

Authorized Signatory

-l I. { Thaland) Lirmitec

This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration Dn]y

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

approval of the head of Hanna Instrument ( Thailand). L‘aﬂa‘]ﬁ"luﬂ'JUﬂu
1
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Page:2of 2

Condition of this calibration result;

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

Instruments Model Serial No. Certificate No. Traceable

Data Acquisition Switch Unit 34970A MY44065265 | WK2307-164-1 WK Electric Co., Ltd.

Technology Promotion
Digital Thermo-Hygrometer HT-771SD ALO7155 24H41

Association (Thailand-Japan).

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor.

Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) o) °0) sl o)
25 Vial 150.0 150.0 0.50
Unit ; °C
(1A) (2A) (3A) (4A) (5A)

149.477 149.183 150.029 150.627 149.731

| (1B) (2B) (3B) (4B) (5B)
149.845 150.325 150.275 149.688 150.599

(1C) (2C) (3C) (4C) (5C)
149.869 150.077 150.571 150.217 150.409

(1D) (2D) (3D) (4D) (5D)
149295 150.434 150.347 150.243 150.390

(1E) (2E) (3E) (4E) (SE)
149.911 | 149301 | 150232 | 150.162 | 149.418

Figure: Shows the location of the temperature source,

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

providing a level of confidence of approximately 95%

** End of certificate **

onaslumuAy




FOSS

FOSS South East Asia
3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
Rama IV Road, Klengton , Klongtoey, Bangkok, Thalland 10110

Customer Service Report Report No: 9809
| Date: | T pbs WLy
| Customer: | V AT | Address: Ban sleol
| Instrument: | DTL510 i Serial: | Al 344 L5
Hours Travel To Customer Labour Travel From Customer
Start Bg.o0 \hioo |6 08
Finish O30 160D L 1§, 00 Z)n-f
Job Type
Application Special Standard
Narmal Courtesy Visit Installation Training
Distributor PMA Onboarding Quote In House
Internal Warranty Repair PM >
Digital Service Sales Support Remote Other
| PO/Quote Number: |
| PMA Type | FOSSConve Contract No.
Details of Work / Test Condition [/ Status
B g DT2520
= Yhoon 80w 1 0dvs |
~ P39 &V (b npaeton | ;
- Wawodwy  (sbe Il ferp Wi ot Y O
- Yia&ay IR 0ag gD [ A
= 30~ 100C 2 {p Min |
- %00- 420€ =z 43 pin ]
- shument 419 ¢ Mehe - H1A 7
Instrument Ready for Use | |/Olf ‘} I Not OK I
Part No: Batch Description Qty
GOUTa L5 L 13.0%, 2% (nble lfT digestor )
100 [1664n 4 oLwls T‘-’-“*P‘ﬁ'!f"’"[\{k' cviog ]
Signed FOSS
Name
Would you be w

naslumuny
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FOSS South East Asia

3388 Sirinrat Building, 25th = 26th Floor, Unit No. 3388/90,
Rama IV Road, Klongton , Klongtoey, Bangkok, Thailand 10110

Customer Service Report Report No: 9810
Date: | 4 Eebs 922y
| Customer: | UPE [‘Address: BAN oW
| Instrument: | KT 200 [Serial: | 9| 390514
Hours Travel To Customer Labour Travel From Customer
Start [T it 0930 gk 1
Finish EEET 1 17 Ve 26 .3 g 3’#\5
Job Type
Application Special Standard
Normal Courtesy Visit Installation Training
Distributor PMA Onboarding Quote In House
Internal Warranty Repair PM 3
Digital Service Sales Support Remote Other
I_ PO/Quote Number; | |
| PMA Type | BusSimre i ContractNo. | : |
Details of Work / Test Condition / Status
g Pl wriog
- N80k PO !
NPT 0T L Tude |00 -y [
 Plaliae B0 v~ 20 = \.. {1
“WAw oW P it [ oL
- Nedoy oy 1090y |
|lI
J
B ony  SOPH Moad 570550 Aoion  3vi o WA
10000325 S@an Nebt Corplie | PL

P i
| (oK) | Notok |
e

Instrument Ready for Use
Part No: Batch Description Qty
(0004465 7. toto | Fost 0 kit _Jrieo % ok Aradone 2100 ,
Signed FOSS
Name
| Would you be wi

neslumuny
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DQE Services Co.,Ltd.

DQE

Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com uecTeL s 17625
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration:  Laboratory 315

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

Serial No. : MY15410009

ID No. : UAE.WAT.020/2558

Received Date : 7 May 2024

Calibration Date : 7 May 2024

Issue Date : 9 May 2024

Condition Instrument : Good

Calibrated by :

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.

IeNeTiAUAL:
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DQE Se rvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Lid.

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

MEC-TISLTS 17025
CALIBRATION D404

Certificate No. :

Environment Condition :

REPORT OF CALIBRATION

SP24-018

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 :

Page 2 of 5

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

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

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

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC: 60 nm/min

Scan Interval of UUC : 0.15 pm.

Resolution of UUC : Photometric 0.0001 Abs.

Wavelength 0.1 nm.

\onanslamaua



DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 l 2\
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Hec-TisLTs 17028
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5780 0.5747 0.0033 0.0031 2.00
o 1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
i 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
463 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
— 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
0 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
e 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

ionaaslaenuey



DQE Services Co.,Lid.

DQE S i 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices

NSC-TISI-TIS 17025
CALIBRATION 0404

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

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
9 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
27 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
I 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
= 0.6430 0.6402 0.0028 0.0055 2.00

enesluRILAY




DQE Services Co..Ltd.
DQE o 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com RICTRLWS {728
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (mm.) k
241.72 242.0 -0.28 0.18 2.00
27945 279.5 -0.05 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 3339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2,00
445.94 445.6 0.34 0.18 2.00
453.66 453.3 0.36 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 638.7 -0.72 0.18 2.00
431.38 430.8 0.58 0.18 2.00
472.50 4724 0.10 0.18 2.00
513.47 513.7 -0.23 0.18 2.00
528.88 529.1 -0.22 0.18 2.00
573.17 573.5 -0.33 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 741.4 -0.68 0.20 2.00
748.55 749.1 -0.55 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.3 -0.02 0.18 2.00

Remark : - UUC = Unit Under Calinration

- 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 TIS] accredited

- End of Certificate -

wenanzlaegues



DQE Services Co.,Lid.

DQ

E Se rvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone ; +66 (0)2 538 2054, Email : dgeservicesinfof@gmail.com NSC-TISLTIS 17026
= CALIBRATION (404

CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-008 Page 1of 5

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

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

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer : Hitachi

Model : U-1900

Serial No.: 2021-064

ID No.: UAE.WAS.006/2552

Received Date : 16 January 2024

Calibration Date : 16 January 2024

Issue Date : 19 January 2024

Condition Instrument : Good

Calibrated by :

Technical Manager Quality Manager

The calibration result is applied only 1o the above calibrated item and was found accurate as shown on date and place of calibration only.

e measureinent capavility of e laborawry and its tavcabllivy w recogniacd nativnal standards and w the unit of mwosswrsient realized ot the senmwepending

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

Uncontrolled Document...
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DQE Services Co.,Ltd.

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

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

NEC-TISL-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP24-008 Page 2 of 5
Environment Condition : Ambient Temperature 25 £ 5 o
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

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

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

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

Spectral Band Width of UUC :

Scan Speed of UUC: 200 nm/min

Scan Interval of UUC

Resolution of UUC : Photometric

Wavelength

40 nm.
nm.
0.001 Abs.
0.1 nmm.

Uncontrolled Document

FM-T08-02 RO1 17112021



DQE Services Co,,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSc.nsLTs 17028
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.575 0.0030 0.0031 2.00
= 1.0484 1.046 0.0024 0.0029 2.00
2.1876 2.186 0.0016 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 2.00
o 1.0239 1.024 -0.0001 0.0035 2.00
2.1230 2.121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5230 0.520 0.0030 0.0030 2.00
463 0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5181 0.516 0.0021 0.0031 2.00
il 1.0002 0.999 0.0012 0.0033 2.00
1.9973 1.994 0.0033 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
0 1.0803 1.080 0.0003 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
i 1.0518 1.051 0.0008 0.0030 2.00
1.9274 1.923 0.0044 0.0079 2.00

Uncontrolled Document

F-708-02 ROT 1/11/2021



DQE

Services

DQE Services Co.,Lid.

32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 \

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

NSC-TISLTIS 17028
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-008

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor

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

0.0000 0.000 0.0000 0.0050 2.00

= 0.7469 0.748 -0.0011 0.0057 2.00

0.0000 0.000 0.0000 0.0050 2.00

o 0.8674 0.865 0.0024 0.0059 2.00

0.0000 0.000 0.0000 0.0050 2.00

= 0.2919 0.293 -0.0011 0.0051 2.00

0.0000 0.000 0.0000 0.0050 2.00

=y 0.6430 0.641 0.0020 0.0055 2.00

Uncontrolled Document

FM-T08-02 RO1 1/1172021




DQE Services Co.,Ltd.
DQE ) 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfof@gmail.com
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 5o0f5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.54 241.1 0.44 0.18 2.00
279.40 278.9 0.50 0.18 2.00
288.70 288.0 0.70 0.18 2.00
334.22 333.8 0.42 0.18 2.00
361.26 360.8 0.46 0.18 2.00
418.48 418.2 0.28 0.18 2.00
446.70 446.0 0.70 0.18 2.00
453.20 453.1 0.10 0.18 2.00
460.06 459.6 0.46 0.18 2.00
536.90 536.4 0.50 0.18 2.00
637.94 637.6 0.34 0.18 2.00
440.74 440.1 0.64 0.18 2.00
47222 472.0 0.22 0.18 2.00
513.70 513.5 0.20 0.18 2.00
528.72 528.2 0.52 0.18 2.00
574.60 574.3 0.30 0.18 2.00
58548 585.0 0.48 0.20 2.00
684.63 684.2 0.43 0.18 2.00
740.27 740.0 0.27 0.20 2.00
748.28 747.8 0.48 0.18 2.00
807.16 806.8 0.36 0.18 2.00
879.70 879.2 0.50 0.18 2.00

Remark : - UUC = Unit Under Calinration
- NfA = 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 comesponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

- End of Certificate - Uncontrolled Documen

FM-T08-02 RO1 1/11/2021
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17 | 4,4-DDD Liquid-Liquid Extraction, Gas Chromatographic Method"
18 | 4,4'DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
19 | 4,4-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method®!
21 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method®
22 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chrornatographic Method™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method"”
26 | Formaldehyde Distillation, Colorimetric Method™
27 | Free Chlorine 1) lodometric Method™

2) DPD Ferrous Titrimetric Method™!
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method®
30 | Hexavalent Chromium 1) Colorimetric Method™

2) Extraction, Direct Air-Acetylene Flame Method™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method®

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method®

3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method!

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric

Method® '
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method"”
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal

Spdctrptine i Mejﬁ_,ﬁﬁrj

\ s

3) Digestien| Iyductively Chu

36 | Oil & Grease 1) I'_'ftfmfj’*t'lti[rﬁfd,“';}érf:iﬁd}ﬁf@ra
COMBULTANT COMPAMNY LIMITED

2) Soxhlet Extraction Method

37 | pH Electrometric Method™

%8 Phenols...
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38 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photametric Method™

39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

40 | Sulfide 1) lodometric Method™
2) Methylene Blue Method™

41 | Temperature Laboratory and Field Methods"™

42 | Total Dissolved Solids Dried at 180 °C®

43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method™

4 | Total Suspended Solids Dried from 103 to 105 °C®

15 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method, i
Colorimetric Method; Calculation™ '
2) Digestion, inductively Coupled Plasma Method;
Colorimetric Method: Calculation™

46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

 unldifiu §1uqu 126 518M3

ddiu CREFGITY FBATIN
1 Acenaphthene 1) Ligquid-Liquid Extraction, Gas Chromatoeraphic

a3

Acetone

Aldrin

Anthracene

| 2) |_|qu|r‘-J_ iqui u*—ﬂawam =5

Method™

2) Liguid-Liguid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method' 3]
Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

1) Liquid Liquid Extraction, Gas Chromatographic

Method™

i
Mass pect L@ranlc \Mé&thod"
1) quuuw s A o F A E TN 6
J["ll TAMT QOMITANY L (LT IR
Method™
2) Liquid-Liguid Extraction, G

Mass Spectrometric Method'

5 Antimony...
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10

11

13

14

17

18

Antimony

Arsenic

Atrazine

Barium

Benzlalanthracene

Benzene

Benzo(b)fluoranthene

Benzolkifluoranthene

Benzoic acid

Benzola)pyrene

Benzolg,h,ilperylene

Beryllium

Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

' Diges ;I | duﬁlwé‘ly t:_»upied P

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

2) Digestion, Inductively Coupled Plasma Method"”
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method®
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/

| Mass Spectrometric Method"

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Liquid-Liguid Extraction, Gas Chromatographic
Method®

qud Liguid Extraction, Gas Chromatographic/

d[31

Mast’ 5 ec’[romefnc Mcthodl ‘
Liquid-Liquid Extraction, Gas Chr

Mass Spectrometric Method™

19 Bromodichloromet
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24
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26

|

M3
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Bromodichloromethane
Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbon disulfide
Carbon tetrachloride

Chlordane

p-Chloroaniline
Chlorobenzene
Chlorodibromomethane
Chloroform

2-Chlorophenol

Chromium

R L 4
AGIATIEN

| Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™ |

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

Ligquid-Ligquid Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ ,

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ |

1) Liguid-Liquid Extraction, Gas Chromatographic .

Method™ i

2) Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Ligquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method®

Purge and Trap Gas Chromatoeraphic/

Mass Spectrometric Method"

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

L iqquic-l iepiid Fxtraction, Gas Chr:n“mtc-gre;‘:-l1'c.f

Mass Spegtr H':/.JLJI(TLJ?LD :
J LADIFC e tylr_ﬂ

p——

&
5_) Digestr Un -1 Zhrothermat P*Lrn

ST AMD S MCINEL MG

a%

| '|L

Spectremet Hﬂ# elﬂmﬁi'e"‘uum o

3) Digestion, Inductively Couple

34 Chromium C10)...
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35

36

37
38
39

40

41

42

44

45

a6

a7

Chromiurm (1)

Chromium (M)

Chrysene

Cyanide
2,4-D

CDD

DDE

CDT

Dibenz(a,h)anthracene

Di-n-butyl phthalate

I 1,2-Dichlorcbenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2) Ligquid-Liquid Extraction, Gas Chromatographic/

| 1) Liquid-Liquid Extraction, Gas Chromatographic

1) Digestion, Direct Air-Acetylene Flare Method;
Colorimetric Method: Calculation™

2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®

1) Colorimetric Method™

2) Extraction, Air-Acetylene Flame Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method®

Mass Spectrometric Method™
Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™

Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

P@aﬁwd i }r‘aﬂ G\{ 5 fa‘lr—]a“natogrm
Vi Splcfrgmetnt fetiod

ia

Purgesamd.-JrapGas Chromatog

metric Method®

S TAMT C

Mass Spectro
Liquid-Liquid Extraction, Gas Chro

Mass Spectrometric Method™!

48 1,1-Dichloroethane...
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1,1-Dichloroethane
\oroethane

1,2-Dich

1,1-Dichloreoethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethyle

2,4-Dichlerophenol

1,2-Dichloropopane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

Diethyl phthalate
2,4-Dimethylphenol
2,4-Dinitrophenol
2. 4-Dinitrotoluene
Z2.6-Dinitrotoluene
halate

Di n Octyl pht

Endosulfan

ne

LRGeS

Purge

and Trap Gas Chromatosgraphic/
Mass Spectrometric Method"!
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatoeraphic/
331

Mass Spectrometric Method

Liguid-Liguid Extraction, Gas Chromatoegraphic/

Mass Spectrometric Method™!

Puregec and Trap Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™
2) Liquid-l

Mass Spectrometric Met hod®!

_iquid Extraction, Gas Chromatographic/

Liguid-Liquid Extraction, Gas Chromatoeraphic/

Mass Spectrometric Met |"|-.'_1L‘Ji"-"
Liguid-Liquid Extraction, Gas
1[’1'.

Chromatoeraphic/
Mass Spectrometric Methoc
Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method' 3

i/

Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chm"rmtf;wgra-::hlcf
Mass JIJLquJ:mf‘t i :;;i wed

Liquid- L|-‘,u|1 rrduur\ ,'FlulL.ug

r—

Mass bleCt'T}mc‘l'lf NVethod™ E)

UNITED ANALYST AHD ENGINERRING

1) I.i::;uécisbhsméltuaﬁerzmw,"{ihﬂ Ch

Method"

—

2) Liquid-Liguid Extraction, Gas Cl

Mass Spectrometric Method"”
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66

67

68

69

70

74

75

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

! Heptachlor epoxide
Hexachlorobenzene
Hexachloro-1,3-butadiene
n-Hexane

Cl-HCH

| B-HCH

| 2) Liguid-Liquid Extraction, Gas Chromatographic/

1) Liquid-Liguid Extraction, Gas Chromatographic
ethod™

Mass Spectrometric Method®

Purge and Trap Gas Chromatoeraphic/

Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™ '
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"™

2) Ligquid l|quuj Extraction, Gas Chromatographic/

Met

UMITER AMALYST AND ENGINT e}

2) Lisicinricu ichaea ction ,»Gds

Mass Spectrometric Method®

76 Y-HCH...
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| Method™

Hexachlorocyclopentadiene

Hexachloroethane

cd)pyrene

Isophorone

Lead

Maneanese

Mercury

| Method™

Methanol

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

| Liguid-Liquid Extraction, Gas Chromatographic Method™!

| Mass Spectrometric Method®

A5ATIEN

1) Liguid-Liquid Extraction, Gas Chromatoeraphic

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/

s i3
Mass Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method®!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atornic Absorption

Spectrometric Method™!

3) Digestion, Inductively Coupled Plasma Method®
1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™!
3) Digestion, Inductively Coupled Plasma Method"!

Digestion, Cold-Vapor Atomic Absorption Spectrometric

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™!

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®!

Liquid-Liquid Extraction, Gas Chromatoeraphic/

1) Liqfid] {quityFfradfian-hs C

Methadd®l_ | ]
2) LiqubetiuicsF strdetion @ns €

LOMBULTANT GOMPANT LIMITRD
Mass Spectrometric Method”

VO

Purge and Trap Gas Chromatograj

Mass Spectrometric Method™

91 Naphthalene...
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91 | Naphthalene
92 | Nickel
93 | Nitrobenzene
94 | N-Nitrosodiphenylamine
95 | N-Nitrosodi-n-propylamine
96 | Polychlorinated Biphenyls
- PCB 1016
| - PCB 1221
| - PCB 1232
- PCB-1242
PCB-1248
fim PCB-1254
| - PCB-1260
87 | Pentachlorophencl
98 | pH
99 | Phenanthrene
100 | Phenaol
101 | Pyrene

| Liquid-Liquid Extraction, Gas Chromatographic/

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®™

2) Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Electrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

1) Distillation, Chloroform Extraction Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/

1131
Mas pﬂet[\ 'Ivt:j_lﬁ(]

1) Lquld\Lighid Extractioh, Gas Chro
{aiviignd + o
Methﬂ'dtr"_ _\‘—'—\' I— —ur % d 2
UNITED ANALYST AND EMGINEERING l::‘ ii

2) Liguid:riguighdasactionp Gas Chro

Mass Spectrometric Method®

102 Selenium...
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102 Sc‘-lenil-_:m

103 | Silver

104 | Styrene

105 | 1,1,2,2-Tetrachloroethane
106 | Tetrachloroethylene
107 | Toluene

108 | loxaphene

109 | TPH (Cs - Ca)

110 | TPH (Cg — Cig)

11 | TPH (Gog = Cas)

112 | 1,2,4-Trichlorobenzene
113 | 1,1,1-Trichloroethane
114 | 1,1,2-Trichlorcethane
115 | Trichloroethylene

116 | 2,4,5-Trichlorophenol
117 | 2,4,6-Trichlorophenaol
118 3,5-Trimethylbenzene

| 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
Digeslion, Inductively Coupled Plasma Method®!

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method®

Purge and Trap Gas Chromatoeraphic/

Mass Spectrometric Method™

Purege and Trap Gas Chromatographic/

Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Purge and Trap, Gas Chromatographic Method%2%
2) Purge and Trap, Gas Chromatographic/

Mass spectrometric Method!'%#*!

Separatory Funnel Liguid-Liguid Extraction, Gas
Chromatographic Method""#%

Separatory Funnel Liquid-Liguid Extraction, Gas

Chromatographic Method!"?%

| Purge and Trap Gas Chromatographic/

Mass Spectrometric Method®

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®!

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
Liquidrl_é rcd% acJa Eag_-]cihromatoqra
Mass $pgctio ﬂtﬂc Mg hoc’il” ;

Liquid-TTGUid EX rfwgiggm Tas | Lhﬁnﬁibér&
Mass Sp&ﬁ%ﬂ?ﬁ?hﬂeﬂ'mﬂm
Purge and Trap Gas Chromatographic/

119 Vanadium..,
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119 | Vanadium Digestion, Inductively Coupled Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®™
| 121 | Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"™
122 | m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
123 | o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
124 | p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™!
125 | Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method”!
. ) 3) Digestion, Inductively Coupled Plasma Method"™
dsufnaviiedagitlailduf Suou 35 s1ems )
aneiu Aruaiy l e RIGERPY
| 1 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatoeraphic Method!™"2"
2) Ultrasonic Extraction, Gas Chromatographic
Method®2"
2 | Antimony Digestion, Inductively Coupled Plasma Method!*'?
3 | Arsenic 1) Waste Extraction, Digesticn, Hydride
Generation/Atomic Absorption Spectrometric
Method ¥
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*!?
3) Digestion, Hydride Generation/Atomic Absorption
Spectromc,tliL Method®%!
@ & dL t—\I_FEJCJupLed
4 | Barium | 1{Waste §x HCUJ_P'L_DIS{_EUD&

p L@gma*MEthﬁ‘h‘"d RleeRING

COMAULTAMT cOMPaMY LIMITED

2) DigasLion, Inductively Coupled

5 Beryllium...
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Beryllium

Cadmium

‘ Chlordane

| Chromium

Chromium

Chromium

Cobalt

Uy

(V1)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**?

2) Digestion, Inductively Coupled Plasma Method™'?

1) Waste Extraction, '.’Jig(—:blir)n, Flame Atomic Absorption

Spectrometric Method'

2) Waste Extraction, D gestion, Inductively Coupled

Plasma Method™

3) Digestion, Flame Atomic Absorption Spectrometric

Method" " |

4) Digestion, Inductively Coupled Plasma Method®'*
1) Waste Extraction, Separatory Funnel Liguid-Liguid

f2l]

Extraction, Gas Chromatographic Method"
2) Ultrasonic Extraction, Gas Chromatographic
Method®#!]

| 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™*'*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#*%

3) Digestion, Flame Atomic Absorption Spectrometric
Method®!

4) Digestion, Inductively Coupled Plasma Method' Bazl

1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Method; Waste Extraction, Colorimetric

13.15]

T T = : 1a
Method; Calculation'™™
2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method; Waste Extraction, Colorimetric Method:

Calculationt4121%]

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Dilgf—':&l,iun, Colorimetric Method: i

Calculation®#*31

4) Digestion, ".cluu:ti-.ael.y Coupled Plasma Method;

Alkaling Djgestion, Colotmetric Met}
mimPraip==

Calc L.\dL?t- 1

1) Waste- r—mdm €t lr“?rm lrﬁ'ﬂl

UHITE DY ANAL YT AN BMITINEE RN

2) Alkaline BigestennCobarimetric M

¥

1) Waste Extraction, Digestion, Indug
Plasma Method"*!2

2) Digestion, Inductively Coupled Pl
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12 | Copper 1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Method™ ¥

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*!Z

3) Digestion, Flame Atomic Absorption Spectrometric
Methog® !

4) Digestion, Inductively Coupled Plasma Method!**%
13 | 24-D 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method! 721

2) Ultrasonic Extraction, Gas Chromatographic
Method®#!

14 | DDD 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method! 721
2) Ultrasonic Extraction, Gas Chromatographic
Method®#!

15 | DDE 1) Waste Extraction, Separatory Funnel Liquid-Liquid
[1,7,21)

Extraction, Gas Chromatographic Method
2) Ultrasonic Extraction, Gas Chromatographic
Method®?!

16 |DDT 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method""*"
2) Ultrasonic Extraction, Gas Chromatographic
Method®?!

17 | Dieldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method™**

2) Ultrasonic Extraction, Gas Chromatographic
Method!®2!]

18 | Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™""?"

2) Ultrasonic Extraction, Gas Chromatographic
Method!®#"

19 | Heptachlor 1) Waste Extraction, Separatory F

Method™

TIRTET AMALYST AMD ENGINEEHING

cOMBULTAMT COMPANY LIMITED
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Lindane

Mercury

Methoxychlor

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method*'"™***
2) Waste Extraction, Digestion, Inductively Coupled

12

Plasma Method' "

3) Diges

tion, Flame Atomic Absorption Spectrometric

I‘-u-'lrJ.‘Imu'i:""""

4) Digestion, Inductively Coupled Plasma Method®!?

1) Waste Extraction, Separatory Funnel Liquid-Ligquid

Extraction, Gas Chromatoeraphic Met! od!H21

2) Ultrasonic Extraction, Gas Chromatographic

Method®!

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method!!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!*?

3) Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™"

4) Digestion, Inductively Coupled Plasma Method®!?

5) Thermal Decomposition Amalgamation and Atomic

Absorption Spectrometric Method™®

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method!* """

2) '.__.’i.trasorw:r_ Extraction, Gas Chromatographic

Method®

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™*4

2) Di igestion, Inductively Coupled Plasma Method® 12

1) Waste Extraction, [J|r,|:‘ , Flame Atomic Absorption
(1,0

Spectrometric Method

2) Waste Extraction, Digestion, Inductively Coupled

1,0 ='41-.\ - ]
) \

3) Dll"E':‘b IL.H"I Na r1e A LJJTlltr W*J“E orp
J ki '1 P
Method: 5_'1 RMALTET AND ENAINIEE RIA (

OMPAMYLLIMITED

4) Dige ah?"‘l‘ fhf"‘flﬁ-.lum\: Coupled P

Plasma fetett

26 Polychlorinated Biphenyls...


1144
Rectangle



- @

AsuanY

AT

Polychlorinated Biphenyls
- Aroclor 1016
Aroclor 1221
- Aroclor 1232
-Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260

| - 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl
- 2,2',5-Trichlorcbiphenyl
2.4',5-Trichlorobiphenyl
2,2',3,5'-Tetrachlorobiphenyl
- 2.2 5,5 -Tetrachlorobiphenyl
2,3 4.4'-Tetrachlorobiphenyl
2,2,34,5
Pentachlorobiphenyl
2,2,45,5-
Pentachlorobiphenyl
- 2,334’ 6-
Pentachlorobiphenyl
-2,2,34,4',5-
Hexachlorobiphenyl
-2,2.345,5-
Hexachlorobiphenyl
=22 AE5. 6
Hexachlorobiphenyl
2.2'44'55-
Hexachlorobiphenyl
2,233,445
Heptachlorobiphenyl
-2,2,34,4'55"-
Heptachlorabiphenyl
-2,2,34456
Heptachlorobiphenyl
2,2',34.55,6-
Heptachlarobiphenyl
223344556

Nonachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method! "%
2) Ultrasonic Fxtraction, Gas Chromatographic

Method®?!

\F::TJ
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27

28

29

30

31

32

33

34

Pentachlorophenol

pH

Selenium

Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium
|

| Method!®?"
| 1) Waste Extraction, Puree and Trap, Gas

Chromatographic/Mass Spectrometric Method"1%%!

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!""?%

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®2

Flectrometric Method!2>26!

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method***

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method" ¥

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®*?

4) Digestion, Inductively Coupled Plasma Method™*#
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*'@

2) Digestion, Inductively Coupled Plasma Method™!?
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!42

2) Digestion, Inductively Coupled Plasma Method®?
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method! 2!

2) Ultrasonic Extraction, Gas Chromatographic

2) Waste Extraction, Equilibrium Headspace, Gas
Chromatographic/Mass Spectrometric Method!!#2
3) Purge and Trap, Gas Chromatographic/

Mass Speclrometric Method™!'?*¥

4) Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method®#?

Qi 51.ir.1j1. Inducti
3 fﬁt““]
=T

blegiPMs

2) Digestion, | cﬂ:ctibel}{ﬁp‘géa

UMD AMAL YRT AND Ci

GOMALULTAMT COMPARY LM TuD

35 Zinc...
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35 | Zinc 1) Waste Extraction, Digestion, Flame Atomic Absorption
1,4,13]

Spectrometric Method'

| 2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"**?
3) Digestion, Flame Atomic Absorption Spectrometric

| Method®!

{5,121

4) Digestion, Inductively Coupled Plasma Method

LaN#71381484

1, NIENTIQRAMNTTA. UTEMANTENTIYREMNTITY, WA, 2566. 31 msdamsasiganie
Yanilildudn. srghnamiunun. 31 wysniau 2566. \@ufl 140 mouTiAe 126 1.

2. aupdmnysudaanden i semeine, @;ﬂa%mﬂmﬁﬁ%ﬁﬂ. furpded 4. njamme;
ySauUAaNITAN, 2547,

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023,

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 2014.

5 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils. SW-846
Method 30508, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste 3. Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample Matrices
Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014,
‘ 10. United States Environmental “OEF‘ -t Aﬁ} . Cg Me
Waste Physical/Chemical Methods. Purga_@i'ﬂgﬁ?{_ﬁgﬁé‘é@a
5030C, 2003. UHITED ANALYZT AND CNGINEERING

2 . CORBULTANT COMPANY LIMITED
11. United States Environmental Protection Agency. Test M

Waste Physical/Chemical Methods. Closed System Purge and Tra
Volatile Organics in Soil and Waste Sample. SW-846 Method 50
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12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2014.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 7000B, 2007,

14, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride), SW-846
Method 7061A, 1992,

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technique). SW-846 Method 7T470A, 1994,

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471B, 1998.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Selutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride Reduction).
SW-846 Method 7742, 1994.

20, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846 Method
8015D, 2003.

21. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography. SW-
846 Method BOB1E, 2007,

22. United States Environmental Protection Aeency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs)
Chromalography. SW-846 Method anazﬁf ,] (nrl/" . \[‘“—‘3

23. United States Environmental -3' f'leu:uo | ,ﬁge u.y b'|‘f.—"*~‘t"*h“'L_l’h

Waste Physical/Chemical Methods. Volatité"Oreanic Compounds
COMBULTANT COMPANY LIMITED
Mass Spectrometry. SW-846 Method 8260D, 2018.
. United States Environmental Protection Agency, Test Methgd
Waste Physical/Chemical Methods. Semivolatile Organic Compound

Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018.

25. United States...
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25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method 9040C,
2004,

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004. J
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1 Benzene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method B
2 Carbon tetrachloride Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method Hg
3 1,2-Dichloroethane Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method e
il 1,1-Dichloroethylene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method e
5 cis-1,2-Dichloroethylene Equilibrium Headspace, Gas C-wrr\mal\mramhv
Mass Spectrometric Method "
6 trans-1,2-Dichloroethylene Equilibrium Headspace, Gas (_hl mat-:wgr'aphictf
Mass Spectrometric Method "
| 7 Ethylbenzene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method e
8 Methylene chlaride Equilibrium Headspace, Gas C|1rrJrTmtoaraF1h|rf
Mass Spectrometric Method
9 Styrene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method e
10 | Tetrachloroethylene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method e
11 loluene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method St
12 Trichloroethylene Equilibrium Headspace, Gas C r romatographic/
Mass Spectrometric Method
13 m-Xylene Equilibrium Headspace, Gas Chromatographic/
| Mass Spectrometric Method o
14 o-Xylene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrormetric h o
15 p-Xylene K‘m' ﬁr|. TepTEn
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1. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample Matrices
Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014.

2. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic hromatography/

Mass Spectrometry. SW-B46 Method 8260D, 2018,

e e
] —| i i,
| e |
=l
| SRR
Ll | ]
COMNSULTANT COMPANY L ED
- - - . = - T T e = 3
AerieTevren e wasl uuenROmn I LMELN BRI WATH T NTULTRTUE FE N L m NGl DGO


1144
Rectangle


1144
Rectangle



ey s ssmE o mAn s S
|IJ¢-.|.;'.1: UBRATVNS T
]

OUUNSES UV

5 USHN ;.'!.'“L'.'T'-ti' WOUUNAAR WouR U’

b
=% s 1 e ) L)
UBTUYELU B/ MBRNE/Ai N7 MATTURATIHAEWY

AU e@ MATAN b

o e W - q < a_ 4 £ &
R F A A WENFS ROR TR '.‘—'3 YTV E\!L'I,Ltﬂﬁl L','.T'J'lﬂJ'Ii."'lﬁ-.i'| WWEUF el

']LJ'JL\""ILJ_?-” ENTU ATVSIUEY T-eae A0TUY ;ﬂ-.l.c‘."r I-’I m Tt uge e &

WAURNITIATIEY ANEED
A

ZlUUY AFAVNLNIUAT lfL'J"FI*"L-J:F‘\:".JFﬁ NIVON

AFULVTHTUR RSN TTUWITIIUET LUATUVUR

e S LR S o SR
a1 g_;'ll.‘ﬂrlu')w]n SW UM & T8

. ':‘L"':'aa':l.ﬁr':Lf.?-"'|'l11;:"-'i'|1J‘E:1’-. !

=t

PR TGl st Tk |r.—':'-|:l|.—~1 513 WAL TEIR (RO 7Y oo o B =
&) W Wl HATEuan MElUBULEYY T-ead-9

o) WIBNTUANIA YW neiouiani

oone

- e
m) W |f_|||‘.|'."'n"1.‘.’ MELUEULATY “I-6 oG
) UN9ETIET sulsfniuauins Ve LA Ve d - o e
} b INETd \ J L .'\.i]ﬁl: HRF] FlabUDHeETd Y ~HEe-J-0608
o
&, ATUR A
. o F
@) WIHATURWIA LEIWA -mEa-f-o0&
x Vi - 5
VELUBULRYY ogln

iU ae SH

o
VieLUBIULES I~aEd-Y-oeBlo
v - .
TP . Y (UL, T
&) WIEHATETUY NELUBEULETY J-ei@@-Y-omnm
1

VEEUETN 1-aed

:
&) WYY TIF l-oaba
o) UHNATIIR VELUBURIY T-eed--06

o) WIEgam | Uy ViELUE

) WU

tF
'~1 y U

thhi.,

NOINEERING

UNTTER A
CORSULTANT COMPARNY LIMITED

HW.I y‘l"lLJ



1144
Rectangle



-l -

oils mivdeaduiissmaogwiouwidesemySuiumulowisnjuinmsiemeiiony
e | w ¥ =l w o« w & - s
i 9N omeo(e) adne aITUA « NUATHUS beod ATlLUTUN b NUAUS beoa Vil ansnbuive
iuszuuddnvIstindlaiwiniulednsulsanugaamnssu au QR Code vinemiisdsaduil

FASeuNUNDNI U

e

]
TR N Tunuaiufnaulsenugnamngsy

o

fludnuarussuuddnnsadng

nesiteuazAeuiuafylseu
NAUINATEINISNTIATInaaRuLaRsLanzITeuiR U RN
3. 0 lbemo bmels AL baom-&

5877 o bemo bmelb FD bess

IUsuilddifnvseiind saraban@diw.mail.go.th

ut i W IRESING

rd O

(/A=
7 . ALY '{ - ]
L '

Lo
Crm

)
e

CONSULTANT COMPANY LIMITED

Grean Industry = f yiee e ot " ok S
U T "’qﬂﬂﬁﬂﬂiﬁuﬂﬁﬂ?ﬂﬂ 'IJ‘E'::I.WF'IT!-’H’JFI'W’J'P?H'T FIHNWNEWT T{ﬂﬁ"lﬁﬂ‘i‘iﬂﬁL’ﬂﬂ'ﬂ” ',"?a- Y
E _\_.:1::



1144
Rectangle


1144
Rectangle



nsulsanugaamnIay
ouUWTETRA b Wnwjagiv
\WASITWT NFAVWY @ocoo
0@ MENBY  lagva

#i an omeolay @b @ad a

- - L - - ¥
1591 Wasuwlawransvameafjliinisinse

Gou nssumsginns uidn glufia weuundias woud BuidleSs aeudaunudt S9im

LT 8 -5 =i i wl P 1 e - s
gt MuetunsilewsengAvanuanaaing warriinensuafveesisnjiinifnsehionu
A17U% oo FMAY bdod
mumisdefionefs vien glude uaumﬁﬂﬁ woud 19udiese Aoudaunuyl 9w
viswjuimsleseionyy iawedeu -ecd anuisaau o ALY <@ nuuq-qm-n WIRUNIN
wansEloue nFauvnemuas ':rau}auuI.L'dawﬂmnwawmﬂgumnmLﬂsw AasByaud g Ty

naulssugmamnsauRosau eudtuid

a. Tendndwihfussd e fiRinsiingey $1wm < e
@) vieinn lvegdiana niouanf 1-ece-3-comm
o) weluzaly eiglsnd vaiouanil 1-acd-3-comd
o) wedsing el yzifiouiani 1-eed-3-ooce
&) VIAMATITIN YU veifouari 1-ecd-9-ooto
&) wwdndavs . (Ands nuillouani 1-eed-9-ooom

wr & r J e [
o) uamanmiad Twiwus
@) UNamInualss Wudunsd

&) vamdunidsn Usenauniwd

- -
silpuaeh 1-ecd-2-codo

- ol
NeUBULEYIN T~ecd-9-0cca
neilouiai 1-ecd-9-osos

. Wi miUssdmssl§oRnmsTiasmed S ee 118

@) WA wuluidles
lo) WMEIRNATIM AL

o) wienduninn 7eddn

) welswudyns Wlanum
&) uanalivg 6dn

B) uauATS Suundu

@) WINETNURG UDLIAM

&) WBpNIWa Busanwl

&) UNATIFTINYT VDIV

- i
@o) WNATIUYING ANYIFLN / gt &yft 3
e®) WNE1LaI5TIN A el M:n‘-—h!:::mvlﬂ:i?”mmm-ﬂ
CONSULTANT COMPANY LIMITED

UNT™"N ANALYST

nuifluuiani 2-ecd-9-cnox
nulouati 1-ecd-9-cano
viduuad 1-edd-9-oane
neilouianit 1-ece-3-casls
nedeuiar 1-ecd-3-ooon
neideuiani 1-ecd-9-cons
nadouiani 1-oce-1-onad
nedouiani

L@ 2

P [ i -
21y wivdsnuuil...


1144
Rectangle



-lg -

214 uuaaauwua wmmqﬁﬁamu«aaamamw'uw"w HUVD: :Ugu mn“ﬂmww Nty
7 on cneolaledns BYIUA « AUATUG lodod Aalutui © ANAUG odos Vsl annsobudiee
mus"'uue.Laﬂﬂsaunﬂmwumuhﬂﬂ'iﬂ-smuamﬂ'mmw mna QR Code mwuaﬁaauw

FFeULANENGTIU

UfidRen o BN uRARIMNT T

furtuodusruudidnusating

nadivenazfoufeuaiulie
NANNIATEINIEMTIATIEIAGEUNE afsuasnelsuranfunnig
13, 0 bemo bnals A0 weon-¢&

38715 o lbemo bmalb AD bews

UswilgBidnnseting saraban@diw.mail.go.th

INAE

L ™ ANALYST AND E

]E

CUONSULTANT COMPANY LINITED

E5EE

=R Green Indunlry » w LI | ai
@; et m "‘.-'.('i-'i'ﬁ"it‘lfl‘;'i!JII'1’IIT1'I'.‘: Uz inp (MEnIMKT SIHTRABWT gREMINTTHREYT o
B


1144
Rectangle


1144
Rectangle



0 a
MLF

! 14

X -
@) WHATIATWI

Y
oo |

Vi ld



1144
Rectangle


1144
Rectangle








1144
Rectangle


1144
Rectangle



L Lo | Lo 1] J = L =l = 4
EAATTHUUNEWNUIAD IUADBYTUNSLU EJH‘!-'EBQU{]UFEHW TUATIZVLENTU

= o [ -, e = o f o &
UTEN glumm LLEUU’]‘Bﬂﬂ‘ Woun Lﬁ'ﬂ%hﬂﬂiﬂ ADBUTALLALUT TINH

1 8n omaoc(a)/ anufl g

)

'-:.-l '.Tn! L;‘J

n. fRruAuguaesufiin1sinssd 9uau <o 518

. JRNRNRNS A— S.
&) WIHETINHYITIM AVsEIna

lo) WIBUTIA BUWIA
) wiaufian yaylae
&) Wbz nys E:‘r‘.ﬁkﬁ?!iﬁ‘é

} wrsantian wiule

P

UNATIUYIITIN F5\BTE

&

=

)
o) WwUnsau Jewamnuw
) 'Ji\_":_'

UHATIRIITI
) WIBgING YaRuDn
®o) WATIlAnT anusIn
o) WNATIYYNT \EANILIA
@) unailadnunl ASgu
@) UamPinn faleiiin

&) YdAan vssutlasne

@d) WUnI AEUT

o) UIBBs T vuils

@) WIENMIATNG AT )-{ﬁlﬂ

@) WIEIan T a"C

@) UWHNEATIUNITIN B3I a-“
so) WA WillvdiEasTln
om) UneeigTanl unaded

olo) UNBLBNSAY Unsriduns
oen) UNATILATI ATANaANELuR
o) UNANLINATUNT YNELD0
od) WNANHITIM AINDY

o) UNEITISNT Wadnedy

low) UTBTTYNS LUNLM

loz) UILTYTHIE IMNAURT

loe) WIBBYFAY AIU7

2w |
ENc )

wiensivg Fudians
WAA TR

-
1 4 L - -~y am
ma) UWNEATIBEN

UNATIUNAITTN AYEN

i)

/

o [

enen) W' I,awﬂ.:; DIUAUNSG -

UNT™0 ANALYST ANT

A N ooy U 5, R IV -

ma) WIHNATIVIFLE BauAn
A

30

aid) WMHATINSUN

ANNTNUE

) @ f__\'.

r’:'-:fELLﬂ“Uﬁ

neidouauT

yisilguauy
veideuani
viedyuan
redeuai
vuiluuani
vedouani
UEARTLY:
yebouani
nedauaud
yveibauand
nedeuaun
yeiauand

nedauauT 2

veidouavi
vigduuaTi
neidouiavii
nelEua v
ysbauavd

yisUauaun

- -l
ViSLUEULRTWN ~

yzilauaui 2-e

. ﬂl
Y UsULauN
=i =
yeilyulauh
yEUauLaun

=¥ i
N T
ViE LUE LAY

LETTEL
netguaty -

-u'!u{,—%hkﬁ:_ =,- .

nzsByuiai

| —

LhE F3E0 ‘-"l”..‘rf
?ew.:ﬂ.,t.i,wti,“m

-l

CORSULTANT COMPANY %qwulrr ) -

d .
Haun 3-

W@UneleY 1-ecd

b&od

AIViEN
T-aed-f-coo®
Taed-A-cool

T-mEd-f-ocom
T-eEd-fl-oood
T-eEi-fl-o00d
T-eed-f-cooh
Teae-f-coon
T-emEa-fl-ocoE
T-eEe-fl-ooox
aEE-Fl-ooeo

-eEd-Fl-ooe

#

T-eEe-F-occalo
T-mEd-A-comm
T-eed-f-oond
IHEE-F-006E
-GG -F-OoeD
-eEa-A-ooew
eEE-F-ooem
I-eEea-fl-ooem

I-aEdE-flroocho
T-eEe-fl-oobe

T-aEd-f-ookls

T-eEd-f-oobd
T-e&a-F-colbh
f-colan

T-aEdE

TaEd-f-cokis



1144
Rectangle


1144
Rectangle





1144
Rectangle


1144
Rectangle



a = 7]
Aafidnme o
$ * L - | 1] 5 = LA - T
nasuuuienisdeiudesytunsileuesUjifinsimameiianvy
Uit gluifin wouunfiad weud 1BudileSs raudauawy d1ie  launaley rece

#en omeole)/ @0 & Ul @ o NS

o v ml e W = Ehey =, f o
. Lﬁ]ﬁﬂﬂﬁﬂﬂﬁﬂ'{lqﬂﬁﬂﬂﬂﬂﬂﬂﬂS'Ill,ﬂ‘i"lﬁ‘ﬂ U ;oo T8

®) WIBFUAUR WUAW neileuiaTi 1-ecd-3-coos

o) WNFEITUT UNIVBUBN VElELLaTY 1-ecd-2-cocle
o) WIBNTOIg (ISUNE yneey L,.?‘L'i-’ 1ecd--ccom

&) uanilaanual nlsas VEUBUETN 1-ecd-T-cooE
&) WBaANTR anuing vmﬁa‘:}a‘vﬁ 1-aed-1-cood
b) UANIUTHINTA BIWN? vzilEuaw -eed-3-ocob
¢l) UNSATINEET AUNIY vzlduaeh 3-acd-3-ooo
&) WIHATTONT LNYed valouanil 1-ecd-9-cood

&) WA Al WVSIA vsilluaiil 1-ecd-9-coow
LSO weleuaf -ecd-9-como

?A-_h

®o) WNATITIN a1y

am) UWIHNHULNTY UTLTIng nellousn 1-ecd-9-coas

o) WA N5 99UAY ‘.":*:Lﬁauw'uﬁ T-agd-Y-coalo
®m) WILARHF Jr":—% "Ir'l’i-fﬁ.;ﬁJﬂ ‘r"i’;ﬂE-'LlL?frJ‘:”‘: T-aEd-Y-coem
O&) UNATIDNWIUNS ‘I.;.f'.J. Fd ‘l'"‘n"iﬂ__l‘L'Le'L;“-ﬂ'ﬁ T-eC€e-9-006E
&) UHaTINITNLE WINYDY nedeuat? 1-ecd-2-cond
@) TN FITTUTY visiuae 1-ecd-9-coab
@el) WeBNIYL YN NEUBUATN 1-ecd-3-coan
ec) wigwting Yulei i-'.':;i“-';‘thui:fif aEd-Y-0oms
&) UBYIANS u,J"" ' '.ﬁ'v: 'r'.‘.fl.":‘lbuhi.-’l 'I-" TraEa-1-o0ee
wo) "L‘;"Ei‘l'"']ﬁ'ﬂf.l".i,l Iir.i-'.T i LL-F-llhgi &} 'L"u T-mEd-N-cokbo
o) UNATUNIE 45 ru'atﬁzlur-ﬁjﬁ 1-eed-1-cobe
lolo) UNATTNSLY BANNSUN neouan? 1ece-2-ookl
o) UILATHYT TIHALALIH neidouian? -ecd-1-oolke
o) UNaTIENTIRA BUBIFT nsluuai -eed-9-colbe
@) WIUWIAIN LMB1UTS nedEuEUN 1-add-3-oolbd
le'o) WNER” -T-J' |"1I Win 1 'F':fl_'i-jfj'lala. .I"r" TreEd-J-cckbh

loev) UNATINYIT) AP AR

(L R e e B
lbead) UTIATUTNT LHDAIIUNT
oee) WIBATUANIA YW VNEVUBULEYN
= = 4
NEUBULERYN

=

,ﬂ. \ f-::i[m LLAUN

L nsleuBuy

—r AMALYET AND ©

oen) WABUIA b.m fana o " v”ﬁwlm

COMSULTANT COMPANY LIMITED

o) WINATINORT LIfTLA:

]
m®) WIBUWIAY 2¢ln { T

i sl = f ey ., /f J
elm) WIEWIEWRIW 1 el .».t"?ﬂ.._.__ il

-

ena) WIEDY” -r.1L- l,o'll-"-.r.é."l'-:'_‘- 1 udL".J"‘JLﬁ‘LI’In -mEd-9-00ma
RS -, (S
end’) WIEUBEUE MINLTIU oosnd
Al u
-
WA Un..
g L}


1144
Rectangle


1144
Rectangle





1144
Rectangle


1144
Rectangle



=

d

IULRUN

-
JULETN

JULRUY



1144
Rectangle


1144
Rectangle



. SRR SR T ¥ i
uld |-"|;'$ilJU".JLﬂE;‘J':_i% URNITILATIEViBNYU

L] i
AINA

R P, S clen G R
m gluifia wauutdad uoud 1Budideds
M an omaole)/

i

SUTUNZID

YRUYILETT

Bi | 6 [ I [ !
L | =t 4 T = 21
| rimetr



1144
Rectangle



{-:I

L

250

21

A15UaNY l
T | |
O R =L i
4,4'-DDD HElioD

 Rp— ~ki— hA
Gas Chromatoerapnic Me

= | £ T & 1 : = o Tl a T - il atdaln ~ararhic Mathoadat
Endosulfan | Liguid-Liguid Extraction, Gas Chromatographic Methoa

ion, Gas Chromato

ion, Colorimetric

Chromatoeraphic Methoa



1144
Rectangle



| S LT A T G T hyl

L L I Fa M-Lals | - I
i $ I L |
= % v
L A = |
i A 1
t
Il 1 I
L Lhe | - | f I
( . A
L : '
[ Iromet = [
= T '
LC i £ Le | ASIT
A !
] i
Methvler = b
L oy { el el
hA |
| T 1= .
1 ! }- 1ani =1 }
=+ 1 W
gastion, L / tviene e .
I e -
el ( 10
1 n b oA
bty | (=l ASTT i 1
¥ e 1 I'ViE
| met hA 0 !
% I [ i T |
b LY LK N
i | I | 1
i r r | - i
| = na
| i ) A

| i)


1144
Rectangle



L

L

h

=

co

O

2
13
111

)

Hr' H-ur

Antimony

Arsenic

Atrazine

Barium

A1TuaNY

A5ATIEN

ene

Benz(aJanthracene

o
M

ger

ik
Jfluorantnene

nthe

1) Liguid-Liguid Extraction, Gas Chromataographic
Method"”

2) Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method”
Digestion, Inductively Coupled Plasma Method™
1) Dieestion, Hydride Generation/Atomic Absorption

Spectrornetric Method"

ylal
ed Plasma Method

2) Digestion, Inductively Coug

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Electrothermal Atomic Absorption
spectrometric Method"

2) Digestion, Inductively Coupled Plasma Method
1) Li

Method"

uid-Liguid Extraction, Gas Chromatographic

L

2) Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method"™

Puree and Trap Gas Chrama

1) Liguid-Liguid Extraction, Gas Chromatographic
Method o

2) Liguid-Liquid Extraction, G

as Chromatoeraphic/

Mass Spectrometric

re
WEr
1) Ligu

2) Liguid-Liguid Extraction, Gas Chromatoeraphic/
Mass i-|.u:;'L'u=|'.‘:5'. ic |
quid-Liguid Extre

5 Spectrometric

1) Liguid-Liguid E

CONSULTANT COMPANT LG iE



1144
Rectangle





1144
Rectangle



P Y
Lnloroa

Chlorg

ibromomet

A5UANY

Chramium (i)

LNy ser
( il
L,

Mased Bl

Tr=r f S o I o ¥ - whnie~ AR
rap Gas Chromatographic/

Mace Snartrometri
Wids&s JpPeciro [

~

J

M

2) Ext Flame Methot |
' Licaic q b EEEeE) |
U g CLIK € — |
- |

( ( phicy

-I, r .'I" |r r‘ ..... i
( 35 Chire atographi
fle]
2) lid-Liguid it as Chrom
Masge ctr ic Metl

1) Liguid-Liquid Extraction, Gas Chro



1144
Rectangle





1144
Rectangle



ARu g15uaNY

Diethyl phthalate

]

4-Dimethylpher

-Dinitrotoluene

,.,_
T

63 | Di-n-Octyl phthalate

64 Endosulfan

Enarin

o -

8]8] |

- ’ :
Of Lluoranthene
I‘ =, 1 o
(i 17 |

o) z [ =

ke eptacnLalr
.

F59A512v

Liquid-Liguid Extraction, Gas Chromatc

Cr

] ic Method*

ctrome

1 1 i - A g | - 1 hoA =
Liquid-Liquid Extraction, tographic/Mass
Spectrometric Method

E = n rhrarm=at = fh b=
raction, Gas Chromatoeraj C/IVias5s

Spectrometric Metho

iquid Extrz

rametric Metl

Spectrometric Method™

1) Liquid-Liguid Extractior Chr
Method™
2) | -Lic n, romatoeraphic/

Spectrometric Methot

uid-Liguid Extra

1)L i ] c

Metho

) Liauid-Liauid Extraction, Gas Chroma e/
Mass Spectrometric N

Purge and Trap ! romatoeraph G

Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatoer:

Method"™

COoNSULTANT


1144
Rectangle





1144
Rectangle



d16u fnsuan.

4 7

ang Irap Las Lnro

me

et

o
\

Lilgl —
(O H |
INTLRE

b MNitrot

Qq -1 Biimli y LdMINE
1= Mol ~AiremrarwvlErmin
M= | Aropylamine



1144
Rectangle



= |
1873LF laa ¥
! | orinated Dipni ) LIQUICH-LIC [ [ [ [ L
| f ] i { ¥ o o f ¥
! ¥ 7.
- p— | Evwtr i |
y ol | 1 { it 1 3y
454 | I FOmets |
454 I y 1 T 1 { F I = b
A A
=1 1
o [ | v
J L ELL L L ! ! %
X ror =1TIC = [
| I [ 5 ni ol [rai =3
\ el i | : {
W) 1 ] |
Wil ectromet i al
! | 71 k ral !
# .i { I I 1 i
| I ers
A Plae |



1144
Rectangle



fAruane

1,2,4-Trichl

? 0. 5-T [
|
2,0 0-1 s

b

OropenZe

Har
IR{=1R%
thane
(=lnl:
s | +|

1) Liguig-L

il re b e o
Chromatoer

¢ Method"™

and Trap Gas Chromato

etric Method"

ic Mett

Pnic



1144
Rectangle



a = =

Ay ATTUANY

| 2 [
2INTALEE (URRITSUT) 27 ]
- o vean g A
ATTUAWE 1E2UA
I I ki T |
| }
% kine 1oL I | uct [
LIt | 1 r
it : i
f [ iE
1 ! I k t



1144
Rectangle



A

U f5uANY ABNATIEH

oo

10 | Dioxins/rurans

oeen Chl

'II.
| Flame Methog*
16 [

]
0 ~

| f i

( 1 Farticulate
=0 |

£4 anacdiu

/5 Wy

22 Ay



1144
Rectangle



o=
815U
L 2 . ’
E L r
" ~
E - 1 I
I
A
i | |
I
n e |
1 d
- I [
- Al
| ? I |
I
|
f
L
T £ )
M i
) Il §
A I | A
1 d L Iy I . I:
& ~a3 kA
d3llld [Vik "
r
i( 5
| 1
[ |
|
K L I
: [
[
+1q
|
LalT I I |



1144
Rectangle



f15UANY

( \'.."l | j|



1144
Rectangle



AISUANY

adb



1144
Rectangle



1 f15uaN 35S

VSO

estion, Cold-Vapor Atomic Abso

(]
Y]

Y

M et i
Methoa

20

CONSULTANT COJ



1144
Rectangle





1144
Rectangle



A0uU A15uaNe

3 Silve
- Thalliur
52 loxaphene
Irichloroethylene
7 e W oy b
o Vvanadium A
lasm
2 dl = = A
LICTIN
Ay PIuU
e & | - | e e
#1RU FaALATIEWN
] cenaj 1) Ul traction “hromatos
LILEr } e 41 (18] = 8|

Gl TANT CO



1144
Rectangle





1144
Rectangle



ey le-

g15UaNY

=nylene

f e it
1T i

20 Aroon al g

~ |

] | I

( Loroanit
Chlorober €

el 5 T T Mane



1144
Rectangle





1144
Rectangle



&

AU Asuans

a3 Di-n-butyl pnthalate Ultrasonic Extraction, G

46 1 hlarobenzs
- o S 2 |
a7 3,3'-Dichlorobenzidine
cIirom g
a8 1 | Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method" =

50 nylene
ACrometric
=1 1% A nen =
&5 t = J =11 ¥ ™
i I IT: | 1. (L 15
o o Z.4-Uict SO
a4 . Z-LIiChlorpopane
£ gl =
(=¥ 4 1 %2-Dickh VT
|
[ =4ar, i aildla
) A1 i)
o |
_|.|_ :._- 1
|
' 4-Dimeth i\



1144
Rectangle



A154aWE

LA

T
I'e
revr e
T
[
'\

o



1144
Rectangle



-

77

3

T8
(@)

-Hexane

o

fgnuany

orobenzene

ctrometric Mett

1) Ultrasonic Extraction, Gz

17 &AL
Methog

2) Ul

1) Ultrasonic Extract

Method"

metric Metho

trasonic Extractic

on, G



1144
Rectangle



f17UANY

g

. |

AT



1144
Rectangle



COMIULTANT COMFA



1144
Rectangle


1144
Rectangle



oed

Y 151A 778

N . 'y
tac pher I tract F '
y 2 T
Nl =k b I
f i
: { tr: ) 15 Chromatoorar
i 1] Vig
f etri
] ker " Fi s
I L ] tr s (3as Chr i
3 c i3 L i
; . i |
LTIE = B 1
\ | 4=
¥ | LTrasor tract T ] s "
21 ’ i et o = hA

. =

r 3 trie MA;

! [ (
| on. | | e (5 f i £ : r ¥
i M, on
T ~ 1 1t ( R - hA
5 B U \ | M« |
L f | 1LICT Tal I hA | i
. 3 1 1
% P
| 21
i r : "
] [ 1
[



1144
Rectangle



b i

132 | 1,14 1ane

richloroethylene

tro

-

3,5-Trimeth

Coupled Plasma Method '

§ T Ta sl ard Vet
omatoerapnic/ viass

A
r‘. asg

I
=
=,
=
-
T
0
(T

(zas Chromatoerapnic/

(%]



1144
Rectangle



(&
x A, 2019
nited States Envir ental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997
7. United State En rote \r f'-x_::_-r-: y est Methods for Evaluation Sc
ysical/Chemical Methods, Acid Digestion of Sediments, Sludges, and Soils
SW-846 Method 30508, 199¢
| mical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996
States ental Protection ( t Methods for Evaluation Solic
e 3 \ Chem
Method 3510C, 199&.
i i tate
Wy Yy [ =TI
It i ! 1
\ 1l f I oles. SW-846 Method
5030C, 201
Ir I otection Agi Met

« qiana
I
At
and
e T = e x = 5
Wastewater, 23 asn LC A
= tates Envir tal Frote

New Stationary Source

s in Scil and

. Closed Systern Purge and Traj : action for
Vaste Sample. SW-846 Method 5035A, 200C

It Ellddl FT Aet 12
ne os. Inductively Coupled Plasma-Optical En
Spectrometry. SW-846 Method 6010D, 2014
a Lt 1 127 I et V. t Methods for valuation
' ' i Flame Atomi "
Init otz mel FI
Arsenid (A

ethod 7061A



1144
Rectangle


1144
Rectangle



~enle-

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

17. United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technigue). SW-846 Method 7470A, 1994.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technigque). SW-846 Method 7471B, 1998.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007,

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods Oreanochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlerinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082A, 2007.

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 82600, 2018

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography{Mass Spectrometry. SW-846 Method B270E, 2018,

27. United States Environmental Protgct
Waste Physical/Chemical Methaods. ChLorma@‘l{
Pentafluorobenzylation Derivatization. SWeB446 4

CLUMHSW



1144
Rectangle



Vaste Physical/Chemical Methods, Total and Amenable Cyanide : Distil

29 neega s>tates cnvironmental Pre tection | '-,.:.-: Methods | evVa '5'-. I Sol

Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and

states environrmental Frotection Aeency. Test Methods for Eva

cical /Chan | Methade € -"'I’“:-'_JI'-" in Watere and Ewtrarcs s, SEiae ) o I, (e R,
emical iviet| ~yYanide In vwaters ana cxtracts usine Titrimetric ar

Manual Spectrophotometric Procedures. SW-846 Method 9014

ST ILal rotection Agency FESL VI s TOT EValllgliorn Jallle

Fhvsical/Chemical Met ds. pH Fle

e Er el s )y
{ E al

UNITED ANALY ANDE [EEE

COMBULTANT COMPANY LIM



1144
Rectangle


1144
Rectangle



